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The I (lilur In nls'fijRclnd to fur cxunnuHtioti illutlruItHl 



Tlif pill pose o) tilts journul is to recoid niiurateli/ 
-( ind i n simple terms, Ike world's progress in scienlipc 
ItiioiJi irgfr'iend indnstuid luhier cmenl It seehs to 
pttseiil this injormalton in a form so readable and 
leiidilp undet stood, os to set lorlh and emphasise the 
inherent ikarm and j asi inalion oj science. 


The Utility of Beauty 

E \IIJF.Nt£.S arc not wanting of a growing 
ajjfirrc lal ion of tin fait that in tliosi liroad 
til Ills ot liiiman mti\it\ wliic’li arc cotcrrd by 
tin .iriliitcct ,inti the i.iigiiiUT, then' is no ncccs- 
sanjyiiiigonisni betwetii tlif usi ful and the benuti- 
riH I’lKi long the icka has jirex ailed that w heu- 
Mir w’l di'jinrt from those forms and dimensions 
whit'll are deinniided b\ a strict consideration of 
l)ros)>i I In e rt turns on tliC riioni v imcsted, a mori or 
lihs SI nous money loss will be iiivoKed Now, al- 
though then iiiav be some truth in tins eonviition, 
it IS not altoirether true. For the public taste has 
1 m III iilui.iliil to .1 ]«nrit when tl is lit ginning to be 
neogriired tli.it in tin construe tion of inumeipal 
works and ot tin more uionuniental of our totnnn r- 
11 , al buildings, tin ir i able is distinetlv increasid, 
e\in as to tliiir ri m mie -i arning eapaeitv, in ])ropt>r- 
lion as they an iinestid with true beauty and 
iligiiiti 

l.M n at tins i 'irh il'iv in the moieinent toward the 
ri alirutioii ot tin titv biaulitiil, there iiri senral 
notable instaiiies ot the reeognition of the jiririiiple 
aboM nfirnd to, and wi draw attention to tin fact 
that when tin arelntiets ot tin office building w liieli 
forms the subjict of our tront-pagi < iigraMiig urged 
upon till hjndieale who are hnaiieirig the structure 
tin adiisabiliti of setting tin front walls of the 
b.iililing Will buck from tin columns of the loggia 
in.ir tin top of the building and also jiroposed to 
run uj) the pvrmnidiil roof in solid granite, frte from 
window s. the committee in sfiiti of the fact that 
ninth \ 1 r_s ealuabh n iitable floor spaet would bi 
lost. Win willing to make the sacrifiei for tin s.ike 
of tin gam in art Inti ctural iffict. The conci ssion 
was nunli on tin uiidi rslant! mg and rieognilitm of 
the laet that the modi rri hiiilding w hieli possi ssi s 
in Inti etural In ante and (lignite is prelirnd be 
[irospiiliii li mints to thosi bald and elnirltss mon- 
strositns whose nrehiteets sum to liaee taken a {ht- 
lor ill il pai king casi .'is tin ir nnidt 1 

(bin I and i e i ii iiiori not.ibli inst.sncis arc the 
two 11. iiiiiilii I 111 tirminal Inaldmgs of tin I’eiinse I- 
I mil mil llh \i« ^ (irk ( I iitral railro.nl t'oiiipaiin s 
1 III I aril pi Ills lor tin si iliou bnildmg of tin Ni ee 
fi'ik t .nil il slioeved a Vslory offici building, 
liiW'ima iboii the station jiroper Neverthi less, 
ji'ii Imilur i oiisidi ration, lin company decided to 
'I'T, ;:a III. kirgi fmanci.d profits which lould haee 
Il 'll S' luriil from II hiiildiiig of tins charneter, in 
’i'"i I'l tin mori Inaiitifiil and dignified strui'tiire 
'■'bull will form tin i usterle i ntranee gate to their 

'SO ilso. 111 . r. nnse le .uiia Railroad, m the same 

ilniiriblc spoil ol regard for tin arclilteetural i m- 
'i 1 1 1- 1 mil III of \(w ^ (irk City, iliose to eri rt over 
lb' il 1. niim,il a moiiuim rital classic structure barely 
' ' ' III \ till m In iglit ot iaeade, winch is one of the 
ii'isi II mils. line hiiildmgs ot its kipd mi the world, 
lb" lis'i bid 111 ! ('om)),'inv ehosen to-do so, they 

Ill bill .Itmid a Jiriiu'ilv nsemic bv erecting 

I to'M ring building upon tin siti. JOO by 700 feel 

s.|ii ir, oiiu|iiid by tins slalinn 

Miiilioii slionld also be made of that exipiisite 
■ri Inti < tiiral sinntiiri wlilili forms tile home of the 
N.w ’lark Herald Too hasty considerations of 




utility might {mtc prompted the erection ou this vnlu- 
able site of a typical akyscraper; but we venture to 
bi lies e that the appreblation of the motives which led 
to the construction of this modest but beautiful build* 
mg must have gone far to offset any pecuniary loss 
due to its limited sise. 

A New Danger for the Airman 

T he two terrible accidents which occurred the 
iijicning day of the great circuit aeroplane 
race from Paris to London and return have 
ojjencd the eves of the aviation world to an ever- 
threatening danger to those who navigate the uir in 
present-dnv aeroplanes. The monoplanes of two 
competitors caught fire in tlie air and fell like ftam- 
mg meteors to the ground. The unfortunate airmen, 
strapped in behind llieir burning gasoline tanks, 
were frightfully burned In-fore they were killed by 
the fall. ^ 

These catastrophes have brought out afresh, and 
iin forcibly, the constant danger from fire in 
the flimsy structure of slicks and cloth that consti- 
tutes the modern aeroplane. In the first case of a 
maehiiK catching fire in flight, which happened in 
Germany more than a year ago, we pointed out the 
neci ssity of fire proofing the burnable parts of these 
machines, or of making them -entirely of metal, so 
that they would not be consumed in case of fire. 
The late .Jolm B. Moisant claimed to have designed 
and built, in France, the first all-metal monoplane 
nearly two years ago, and of late a number of ma- 
ehiiies base been built there and in America largely 
of metal construction ; but the great majority of aero- 
planes 111 actual use are constructed of wiKid and 
clolli Only a few dajs before the double disaster 
in France, nhosc mentioned, a new biplane caught 
fire at Mintola while in flight, the whole center sec- 
tion being burned out before the machine came to 
earth and llic flames were evtinguished. There 
ore seieral ways m which an aeroplane can 
catch fire from the gasoline motor that propels it. 
If the carbureter is located near and over the ex- 
haust aiul a slight b ak occurs, tlie dripping gasoline 
can i asil\ Ignite ami s( t fire to tlie carbureter, thus 
innting a sufficunt fl.ire-up to ignite the cloth 
.iiid woodwork lianiilion s machine was partially 
burned in this way during pre)mrations for a fliglit 
in the West. In a monoplane such os the Bicriot, 
w lu re the sides of the b.idy at the front arc formed 
of sheet .'(luminium, and where an inclined partifwn 
sc))arntcs the aviator from tlie motor, there is a 
chance that the machine itself will not catch fire 
imiiKdiatcIv and that the aviator may be able to 
shut off tli( gasoline and let that in tiic carbureter 
burn ifsilf out. As tlie gasoline tank is placed back 
of the iiielined partition, there is a fair cbancc 
that th( flame will not r. ach it, but. on the other 
hand, tin aiiator may not be aware of the fire until 
tin niacliine bursts in flnim s and it is too late to 
niert disaster. .Such was evidently the case with 
Lanilron, in the Dc Pishoff monoplane. 

'J'liere is another was in which tlie carbureter can 
igiiiti , .and in all probability the accident ba|>pcntd 
ill tins way in Landroii’s case. A weak mixture or 
an air hak in the Inlet pipe -will sometimes cause n 
back-fire through this pipe to the carbureter, and 
there is an even chance that the gasoline In the car- 
burett r will thus bi'Coine ignited. Since the car- 
hureti r was hidden away beneath the engine 
hood, the asmtor was probably unaware of the fire 
until the flames came back in his face. The acro- 
plaiu was flying at the height of nearly 2,000 feet 
when it caught fire. P’roin the huge sheet of flame 
that shot forth, there is little doubt but that the 
gasoline tank ignited soon after the carbureter. 

From tin foregoing il would seem Uiat in a mono- 
jil.im till gasoline tank should be carried in tlie liody, 
back of the aviator, the fuel b'ing foreed to the 
<-arbureter under pressure. This annagcidcnt would 
be similar to that used on ronrt autoibobiles, where 
the tank is at the rear end of the .car. There should 
also be a shut-olT that be iraickly titmed by the 
ns lalor in ease of emergefito', ^ « biplane, Instead 
of bfing placed above ttl* lowfU^^ttc just back of 
the in lator, the tank should be m^ted ocpealh this 
jirhne, or siioutd be saA|l«nd«d betwmi tlm out- 
riggers well to the rear. Thjjlrc bnvc been several 
instances in which a irh«n It plfinged to 

the ground, hsis catigfat fire Owing to the |iroAfni}^ 
of the gasoline. ta A to.tbe'-tui^r hftd tbp fact thi^ ' 
the engine was still rnnitl^ In the swashing ot tibe . . 
Hr E. P, monopbnie, wbsii m-ngnrt la makh^ « > 

in II wind of stMfie ^ tnUmpwo the dt the ‘ 
passenger, Lieut. Dcpnhf, W'flli'ehAfred beyotia iecag~ 
iition owing to the debris catching fire instantly when 
the nmebine struck the grnond. 

It wiH be seen, from the variotw accidente h«tv 
mentioned, that the danger of fire an evdt pres- 
ent one, and one that erpty jnve»Vtton be 


tahe^ to Abidiish, »ec«u*e of the w^c 
had with tge intecnal-oiMiUmstlon u^utbr in aaftaatb' ' 
biles, the action of a gaaoime motor, and tiw neicl- 
dents to which it is liable, are sb well kmixStt at 
render the lots of a single Iff* fnw fire l» the Ahr 
quite inexcQtable. Designers of aeroplaiU!l 
see to It in the future that there is no poatlble ebaaop 
of their machines Igniting while In fiigbt. 


Biology ^ 

P fiOfiABLY no ^enomenon within the range 
of natural science appeals tq with greater 
Interest tiian that complex uiries of eveoU 
and actions which wc call life. FoFwe ourselves afe 
living beings, and those effects which we observe in 
other etCatures in the dispasstonate ^rit of scientific 
inMiry, are known to us by direct experience also, 
and touch the innermost nature of our eanacioos 
being. Ordinarily, when we speak of human lifts, 
we mean that succcsaion of mental experiences with 
which the bionapher and Uic novelist are concerned 
— the “mind life ' which begins anew with each in- 
dividual^—ratlier than the iNological or “material 
life” — which is absolutely contimwua from gencra> 
tion to generation. The “mind life" nwy seem to oa 
80 to transcend the mere biological phenamena ac- 
companying it, that these in comparison appear in- 
significant, Yet it is well to remember that tlie two 
stand in the closest possible relation. It appears 
that tliere can be material life without consciousnessiT 
bot so far as we know, there is no conseiousness 
without material life. Unconscious stales in life wo 
know from our own aorroai experience of sleep, os 
well os from abnormal diseased conditions ranging 
from a passing swoon to a mortal coma. We know, 
too, that by reflex action we can jicrfomi, wholly or 
in part aside from conscious control, varioos mo- 
tions of a useful character. It is (xtssihle that in 
low torvii of organisms all actions are of this kind? 
there scenis to be no warrant, tor example, for sup- 
posing that the amirba is In any sense "coniK‘mus." 

As has already been indicated, however, such con- 
sciousness as we know is not only invariably asso- 
ciated witii material lifi*, hut its charncier, its 
'color," is inextricably bjurid up with tlie past and 
present conditions and physical experiem-es of the 
individual. Now these conditions may bt* said to 
depend on two ebsscs of factors. On the one hand 
they are delenained by the “external clreumstanees". 
under which file individual is placed, these vary 
from case to ease in a somewhat baphuaurd manner. 
On the other, hand the condition of the individual, as 
he wends Ins way through life, is determined also 
by the progressive biological changes which lead Itjgn 
from childhood through adolescence to maturlly and 
old age. These changes proceed in a regular man- 
ner, following in all normal individuals a common 
law or order, and tlius impressing a specific stamp 
upon human life, and ranging nil individuals under 
one gimeral type. 

To each man in his turn, rich and poor alike, re- 
gardless of circumstances, arc revealed the basic 
truths of life. The gain in wisdom, which comes 
with the years, is not a mere accumulation of knowl- 
edge acquired through the information carried to us 
from outside by our senses, but Is rather a change 
in point of view, an evolution from within. The 
same event is seen in a different light by the young 
child, liviqg in a world of naive innocence, by the 
adohmeent, when the blood runs hot and energy 
abounds, and by tlie veteran, in whom the lamp df 
life bdros lovr. This is the romance of life, sung by 
the poet and represented in oUr best fietfon. For> 
just as perfeCti^i of physical form, the expression 
of biological liaTcriess, appeals to our nesthetic senin 
and elicits our hamage, so the (kwitmjilation of its 
spiritual counterpart, the “perfect life.” in whkb all 
human faculties are developed to their bigbest ex- 
cellence and jierform their functions ancuMiiikd and 
unt^namcledi.sivraks to us with its oitn inspiration, 
Sneb pwfeotftrti is, liowcver, but an artist's Meal, 
stj^ganniMled in rhal life. Indeed, Uitc vrthcr ex- 
tfeine fs'pir^ps more ctntnnon, tlie crii^led id 
bo^Ki M|Mttuntcd in spirit’ whd wouM fAirtr- 

others in ^ir toil ttM plgyi And 
m In .nntewfrd dr- 

eSMltj^Ci^ Is deprived ol tiw nppMwiii^ to g*«r* 
to the full; corii^tnneil to dr^ 
to the end pf hi* days, 
two, fibp aitto^ ■ bttu^, , 

.TMNmfihicAcb moa A iflmllar 

to nAge. To eadl df na'to 
sto# • tl-toMv 'W« Meh,' 'as to 

to 4 .toltoto 
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Cross-Country Aeroplane Races in Europe 

Ii\irtlier Particulars Regarcling Recent Record-Breaking*; Fli^fhts 


tad to lljr orcr ia hti 
WW -wontarttti ««bt tnm Part* to Madrid 
M graildiieiinr shows Is the shotOfrapfa n- 
jj^rodwM on Utte psc«. ^ whlot tru 

r M«ft to Tk« Oar, Plying low over 
ynggttd pesta ot tbs Pyrenees, Vs4rinw 
tsotr otaoMO s««h u only tbs most dsrlng 
\ glFtstors would tsbe. 

^Starting from Qsn ^bsstisa st 7:20 
,'M, If* on t]{is moHkIng ofikBy S&tb In s 
dense log, Vedrlaes succeeded In eroeslng 
Ids pyrottses snd moblng QuentsBiiS'PsUs, 
i few mttss from Bnrgos, wbero , bo wu 
obliged to rspslr the dsmags to htr tank 
ssd to get aid to place tats machine on a 
onttable deM for reetarttng. He then flew 
book to Murgoe, where be paeeed the night 
and made a fresh start at & tfl A. M the 
baxt inomiBg. Ho covered tbo remaining 
ISS milts to Madrid without a atop In | 
hotthi afid 4fl mlantes. allgtithig on the 
asrodn^ at 8:0« A. M. amid tho applause 
of thousondo of epectatora, Hlo total time 
la flight for the 7S2 miles waaOll hours and 
51 Dtlnutaa, ao that be covered tbs distance 
^iwmi Paris to Madrid at an avarsge speed 
of 48H official 

time, IncludAg pssAUsatlon, was 87 hotira 
27 mlbutes 121/6 seronds. 

The other two survivors, Qarros and 
Olbart, did not fare ao 'well as Vedrlnes. 
Tho former got only 5 miles from San , 
Behaatlan when he waa obliged to descend 
because of a motor mishap. He realarted 
and flew a few milea fartbar, when he came 
down at Andoaln, where he broke bla pro- 
peller and damaged bis roach Ine so that he 
was obliged to give up tbe race. Oibert, 
after croaslnAthe Pyrenees, landed at Alsa- 
cna, near Vitoria, hut in restarting hit 
Bllrlot upset on sreount ot the rough 
ground and waa badly damaged. He made 
repairs, but waa hindered from continuing 
the flight the next day on account ot bad 
weather eonditfona. 

One of our lllustrstlone shows Vedrlnes 
on his Morans monoplane just after he 
alighted At Madrid. The flatness of the 
wings It wry noticeable In this photograph, 
there being Bo slight a curvature that it 
la almost Imperceptible. It Is due to the 
flat wings In combination with the 70 
horse-power Gnome' motor that Vedrlnes Is 
able to obtain a speed In stralghtsway 
flight of about 76 milea an hottr Tho 
BPMlflnstloos of his machine appear 
In the Uble on the following page. The 
supporting surface of tho wings Is 17 '/i 
square meters and the spread 9 Vj. 
while the total length of the machine Is 
7 meters. The loading Is about 6 1 
pounds per square foot. Scnle draw 
Ings of this maobine were puWishod In 
BumRMRNT No. 1561. It It one of the 
tooat adVmArd types of monoplanes 
thus . fas prbcUieed, and jirobfthly th" 

' 1llst«tJ^Oe a given bqiwe-power when 
Iravi^ti In a stsidght ane. One 
flotlosatSs pWnt it tb# eurstof at U»e 
front sdis of tta wings at tbelr outer 
end inatssd of the rear edge, as with 
tlrt Btteiat. la tbe Parta-Rotoe-Turln 
race Vadrlnen 4ld not. have good luA, 

He started ssvsral days after the others 
and only got ss far os MOeon. where 
his TahetUno wu datnoHshed in aUght- 
lag ahd ta ahaadonsd hh« race. Gaget 
and Vrir both drews Horane mono- 
lllaQsa w^tb SO-honsHMswer Oiioms mo- 
tors. IfbA former, when starting at 
lAiwiiWk yah a dog and smaMied 
J^/mgti^tts. whklii cabasd him to 
.4a roeai hat FMy, after many 
g«4 the Of a new 

, %' Horae 

giw# 41 mibutm 

ia 'btars iwfl I6 



making several t 
aerodiome, on ai 
HI length came t 
upon niaraliy la 


a and returning to I 
lit of bad weather, 
lef in a storm and t 


VedrinMl Mermns monoplane after Its arrival at Madrid. 

Note th* nInUMt parfectly flat wlnga n»-e on llil» ta.l miiclilno. 



TaUMrgjffiUbrt- ssaataftaw, ahowmg tap dswatscs at raw. ; 
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aviator being aaveil from InslanL death 
merely from the fait (hat he fell In a soft 
spot and that he worn a safety helmet 
VIdait was the only other aviator in the 
rail- to teuili Iloine He arrived on his 
Di’lieiiiiiBsin uiono|)lnne several diijs aftc' 
(’oiinean and (tjiros tils time foi tlie trip 
being 171 hours and 1.5 mlnutts The 
prlres won by the four men who finally 
arrived at Rome were as follows Lieu' 
roniieau, $LM SnO, Garros. IflOOU; Frey, 
$4fiU0, and Vlilart, $4U()0 

One of the new monoplanes that appeared 
In the Paris Home rsi e was the Sommer, 
iiholograj I'R of whhti are reprodneed here- 
with The three Sommer monoplanes In 
the rate were flown hy Klmmerllng, Bath- 
lat, and Molla. Klmmerllng waa delayi d 
at Biigtioles for severa! davs He finallv 
received a tiew machine and got as far j' 
Gabase (Van, where the niaihine eapslze I 
and was badly damaged Rathlat got as 
far as I.vnns, where he w.m obliged to 
abandon the rare He eovered the BN miles 
from Dijon to \1aeon In 7)4 minutes or at 
the tale of 77(1 miha an hour The Som- 
mer nionoplaiH a siein to have mol with 
had liiiK and to have expericnied i otisldeT-,^ 
able mole) tiouhle One of their pilots toolc 
along carrier pigeons with wh'ch In sen! 
bark measHge-s when he evier enced break- 
downs Molla flew as far as Vienne, whieh 
was the gi-atcst dislanie traversed hy any 
of these mai bines Bathint s record be- 
tween Dijon and Maeon shows the Sommer 
monopl.ine to lx a fast mnehlne 

The fit St great elreult race, and the long- 
est and most popiilai of all tli ■ hig eross 
conntrv flights schednlod in Kiirope hhl- 
summer is that known as the K'liropean olr 
enlt whh h started fiom Vinrennes on Jim • 
INth and Includes a cjoithle erosslng cif thv 
Chanml with a turning point at I.ondon 
N'early $100, (Kill in priiveg were put up, In 
•dueling $12,r>00 hv the I.ondon Klnnilanl 
for the first machine to at rive at l,c)nd<m 
There were gome sKlyflvc etilrUs in Bl', 
but aboni fiftt-en of those lameicd, and 
when 11 came to the slait of the race thlrtv- 
nlne machines crossed the line The 
flist Blage conslHted of a flight of 212 
miles to I-iege, with an ohllgatoiv stop 
at Rheims on the way , the second stage 
was a round trlji to Spa and nturn, a 
total dlstanre of 37H miles, the third 
stage hi ought the flyers to Hlrecht, 
J12''(, miles, till' foiirih to Btossels, 
miles, the ftflli to Houhaiv, hfiVi 
miles, the sixth to Galii's, fi2i_. miles, 
the seveiilh to Ixiiulon K.'.-Vi mllrs The 
leturn trip frqfn ('hIhIs was made i m 
Amiens, In a stratg’ t lire to VInrenne.s, 
milts 


mobile lace 1 hi niachims stiirteil 
from threo iiarallelograms at Inter- 
vals of 2 or :i mtniite.s After the gun 
sounded at B o'clock, Tahnteau, on a 
Bristol b plane Vedrlnes on a Morano 
monoplane, and Bathist on a Sommer 
monoplane, were off Inside of ■; min- 
utes U Is ealtmated that a quarter mil- 
lion people wltneased the stait Hiel 
cheered the aviators Within 20 min 
utes Tetard. Klinnierllng, Lieut Ton- 
neaii, Oaget, Clan os .Molla Vfdiit 
Wynraalen, Morin, and Pediot \ ire on 
their way They were soon followi d 
hy BlelloVncrl, Anierlgn, Thistiil Diiviil 
Bohba, Count Dheshel. Loritkni ('ou- 
lenea, Charllx, La Boiiref Ix ) asaeiir 
Hrinc'e De NIasole, AHatd, Vevniann 
Barra, Glhert. Valentine. Manpils de 
• Romance, Landron. Morlson Btlle, 1 e 
Martin, Vsrrep, Kuhllnd, Balger, and 
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of all, Emile Train, the aviator whose machine 
■d Mons Derieaux, t>e Minister of War, at the 
t of tjne Parls-Madrld race 

:‘skles the usual number of withdrawals owing 
loor starts, the race was marred by three fatal 
dents which occurred within a short distance of 
aeiodrome The nearest of these was the accl- 
; to Lo Martin, who had had trouble with bis 
ier and had been advised by Garros not to start, 
started twenty-sixth on the list, however, and no 
ler was he In the air than it was seen that he 
lost control of his machine, whlchi bobbed up 
down dangerously He had risen to about 200 
and was straightening out on his way, when 
lenly the machine began to pitch about in a 
Ifylng manner just as he was passing over a patch 
/oods Le Martin shut off the motor and attempted 
[llde to the ground, but a gust of wind drove the 
hine to earth and upset it The aviator was 
led to the ground and his skull was terribly 
ihed He died a few minutes after he had been 


Ing above Chateau Thlery at an elevation of about Hie De Ptahof moaoirfBiie in Oigkt. 

two thousand feet, when his machine burst Into 

flames and fatally burned the aviator during its drop Garros In 6 hours and 8 mlnnles, and Renani (the 
to the ground We reproduce photographs of the only contestant carrying a passenger) In 18 honrs 


suid wM dbHgnd to •sat). ’ ■tMmm!'' 

TMdiMd ITtroebt 1» tl>e 

(BMrkrt); 8. Wart ^ Ownro* ^ , 

riot); 4, Lleat Coaosau (BtoHot); 6; 

(NleupOrt); 6, KlounsHllif (8attU)Mf)i 7, 

(Train). AU the aviators were hotbersd \>s a rtrdfeB 
and gusty wind. Ameiico captlsad ameodlOKlNt 
U«ge He waa thrown out and aoiftoutfar laJiUA 
Renaux and Le I^asssur both feU aAd Vat iattar irtf 
rather badly Injured. Duval d.«oaad«d aaar Va^ 
and Barry broke down near Randwyk. , 

The third the raoe, 98% ml)M tram Dtraoli^ 

to Brussels, waa town on Friday, Jana SSrd, hot atn 
reporta have baan raoelvad at this ataca tv te tkft 
time of our going to preas. 

The antomobii«-Uke Oe Plahof monoplana ^ 

viewed from the front. 

■ Arrangement of Motors and Fnd Tanks <|i 

OUR editorial page we call attention to tha 
V-^danger from Are on preaent-day aeroplanes ani 
make suggaatlons ragardihg the location of the gaao> 

rounded by a steel ring or casing which keeps the alt 
from flying out by centrifugal force and coming baok 

the burning gases are allowed to escape Into the air. 

machine catching Are from the carburetor in the way 

Urn De Piahof moao|rfaiie ia Bight. chine U said to have burst into flames and to have 

set Are to the aviator’s clothing while be was 76 feet 
Garros in 6 hours and 8 mlnnlM, and Rensui (the in the ^,r, jt ig difficult to explain how this happened. 






Urn De Pishof moaoidMie ia Bight. 


^ Weight 

1 . 


i\ 

CoduoL 

Enguw. ! 

1 

If 



III 

1 

1 

1^11 


Bsthiat (Sommer) 
Lemaaeon (Ciudron) 
Vuiart (Deperdusain) 
Molla (Sommer) 
Beauiront (Bl^ilpt) 
Tetart (brittol) 
Bielovucic (Voiiui) 
Luaetti (Morane) 
Kimmerling (Sommer) 
Lrndron (AutopUrt) 
Vddrincs (Morane) 

X— (Ch Joly) (Voisin) 
Level (Savarv) 

Gaget (Moraue) 
Tabuieau (Hiislol) 


182 s8o 90C 34 9 >9 8 W W 4 , 
187 W5I 835 29 4 26 8WWh 
454 800 1 100 34 938 7 F W 4 a 
342 1 1 00; 1 590 36 4 34 9 F Wh 
187 440| 770 30 7|22 I W W 4 I 
182 580! 900 14 9.29 8 W W 4 s 
288 700114036 429 8F W 4 «] 
187 790 1 140 30 7j22 iWW 4 f 
450 1100 1540 36 4,34 9 F Wh 
555 1210 1540 46 3 29 8 f W & s 
187 440 770 10 7 22 1 W W 4 6 I 

454 800 HOC 34 9I38 7 F W 4 8] 
187 440 77030 722 l|WW 4 i 
187 505 835 29 4'25, cJ W Wh 
256 680110039 0I36 4jWWh I 
196 750110033 0127 7 .WW 4 8! 
187 505 835I29 4125 *WWh 1 
mg. F - FU{» W & 8 > Whe. 


rV W 4 8 S Pedall L«vef Gnome « 
W W 4 8 R Lever 1 Bar ..9 
iV W 4 a R „ ,. Anianl 61 

# W 4 8 K Wheel Gnome 5< 


phs of the only contestant carrying a passenger) In 1* honrs i„ ai, probability there was a gasoline leak near the 
ground It and 60 minutes After a rest of two days, during motor, and the fuel, trickling down through the floor, 

caught Are from the burning exhaust gases ai they 
PARIS-ROME-TURIN.-Table of cluracteristics of entered machines underneath fhe machine. The names ware 

— ' — j 1 ] ; -. j — — driven back at the aviator by the apeed of the aero* 

I ? I Weight II g, d Eegum. Preptlkr. plane through the air, and no doubt the gasoline tank 

S fcf il I I § i • 1 I ~1 vj u I Sl dl s'! igulted the moment he struck the ground, 

I a § sill 5 3 A’i S "11 J laf ^ 3 1 . wiF One of the Illustrations on this page shows the 

M I 3 (cl a I a eg a [.dloim t 6 | a fO \S \iS\tn g Henr! Ivofevre monoplane (which Is one of the new- 

o , .1 . i i L ift. iwfrte jr,i>.*.|«eh est French machines) Atted with tn 8 -cyllndor V-type 

1 ww 4‘8 R w ^^r Tip 7 »o!X! 3 S *^*6 $ I The radlstors are shown on each side of the 

iWW 4 * R ,. „ AnanlM 6 10$ ts^K^elef— T— ? — 49 body and the gasoline tank above and slightly to the 

I w'w*! R L^,' ” 6 « engine; the carbureter oan be plainly seen 

1 wjwh * K la Uo 7 ttStaJlAUgri^cB ^ 5 «iioo $9 between the crllndera at the front. Thla arrangement 

E ^ ** *• •* 7 110**^ R 3I5 4 »»Kw JO of the gaaoHne tank la a very dangerous one and 

'ww4. R ®Lel«TlL te fi I fc il » by any chance the 

iWW4i R „ „ ko.riioiaolRspid n 6k 4 aliioo $9 carbureter abould catch Are, the Aames would !&• 

wwl! R •• j *> ^ 7 1 10 laS****^**® 7k ^ stantly strike the gasoline lank, melt any soldered 

I F Wh s B«t 7 WhteV ,, p 7 noIjsolvoJMn U 4 s iioo ihe piping or tank, and deluge the motor and 

' 1 W&s R L«ver j Bar Labor 70 4 looliaolliuegialeR loK 7 sj 800 56 machine With a Aood of gasoline; the result would be 

F^ w*! K ” T™' P J'lwlm r 6 35 4 so * terrlAc conflagration and the aviator would have no 

jWWAsiR ”, " ” ko 7 h3i*J “ i 5 “ chance Of escape. There Is also a poaslhlllty of an 

'wlwh Is "wbetl ” REP S ^ I'Tw ’’ P— T— * *I'T 2 explosion In case the gasoline tank should happen to 

1 w|W 4 8|S Ped«i) Lever OnomeU npJsS " B loU 7 Jijoo 78 ^o only partially filled The arrangement of the tank 

WlWh Ir Lever | Bm „ (5^ 7 iioliaol „ ^ 7I5 5 3' 1 tool 59 On the Lefevre monoplane is therefore ooe that fboiild 

k 8 - WheeU and 8kl<U. Wh m, Wheela R Rubber. 8 - Spnnga. be avoided. 


7iioiaolMegT«l<l8 75 5 

7 »» 0 JS 0 ^ & 6 s 4 
6 10$ tss Notmale I — — 
7110 ISO Rapid .8354 


terlally from which time ten more of the aviators bad arrived at 
Itted with a Liege, 14 of them made the flight to Spa and return, 
in place of On May 22nd the second real stage of 130 miles to 
vas used on Utrecht wae flown Vedrlnes smashed two machines 


ind l.«rldan, Morison 
5 made heavy land- 
ved a severe shak- 


t, dn 3 hours 13 minutes; 
nee. In 3 hours and 38 mln- 
Weymanii, on a Nieuport 
plane. In .1 hours and 53 rain- 
Lieut Conneaii, In 4 hours 
:*"ralnutes; Barra, on a Far- 
hlplane, in 4 hours and S 
cs, Duval, on a Caudron bl- 
In 4 hours and 31 minutes; 



LEFEVRE MOWOPLANE. SHOWIHG DfFROPEB AUtANOimV ^ 

GAS0L9(E TANK 


rrived at Torf 98 9 Filter 

id return. r> E5CENT experiments In France have shown that 

miles to AA natural turf Is an excellent material from which 

machines to form beds for the Altering of sewage. A volume 
of between three and four cufilo 

metetre of sewage oan he purlfled 

every day for every square meter 
of the surface of the turf. A turf 
Alter that has been tn use for some 
time shows no diminution of effl- 
ciency. If a larger protportlon of 
sewage than that msntioiied Is em- 
ployed the Biter proves less effec- 
tive, but it recovers its power when 
the amount of aewaga Is reduced to 
the proper preportion. Cbemloa) 

, analysis and the effects itoon Bsh 
put Into the filtered water unite In 
testifying to the eflioiencr of the 
procege- 


Air ConraaMa la Om MMb 

I N one minute, In a atkto of rkfL 
the average man tah« Intp tw 
^ lungi abent S Utors or 4tA 

inebea of nir. In wa]ktag, b* ' 
Id , liters or ,ttJ eutfle 
climbing, 
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One Hundred and Forty -four Postal Cards per Second 


A New Machine for the Public Printer 


By Thomas D. Gannaway 


RukHc ^ttUUes would b* an adrantage to tho portable lift la run out 


tSfM ol peei»l«) la a much mooted guaatton. But Mr. 
Samuel Doaselly, Public Printer, la thoroughly demon- 


ot three-inch pipe la 
the lift la hooked ont 


)irer the driveway; then the 
)ver the loaded truck, a piece 
in through a roll of paper, 
each end of the pipe, and. 


atmtlBR tho tact that the govemmont ownerahip of although the roll welgha eleven hundred 

poatal card preaaea la a eaae of real economy to the man holita it up and runa the lift bac 

United SUtee Oovemment. Until tbe beginning of of the rack, where the roll of paper ta e 

the preaent fiacal year, postal carda have been printed into place. Small two-wbeel trucks are 

under annual contract by private coneerna. ThU each end of the three-inch pipe and oi 


neoeaaltated a great deal of unneceaaary trouble and 
expente to the Gtovernment. 

Tbe Oovenunent Printery naturally muat keep 
abreast with the rapid growth of the public buslneaa 
It baa, therefore, been enlarged from time to time, 


on each aide of the rack, then puahed on to make 
room for the next one. Thla rack la two hundred and 
ten feet long and haa a storage capacity of two hun- 
dred and eighty thouaand pounds of paper at one time 
When one deck of the rack la lllled, a large cable 


until it to-day ta the largest printing eaUblisbment which extends from the delivery end t 


In the world. 

Last year, when bids for the printing of postal 
carda for tbe next enaulng fiscal year were asked for, 
Mr. Donnslly, the Public Printer, wishing to serve 
“Uncle Sam” — hla employer — to th«^ 
beat of hie ability, submitted a bid for 
the job. The printing of the little one- 
cent postal carda for Tme year la a 
tremendous undertaking, and the mak- 
ing up of the bid requires very accu- 
rate figuring. It la claimed by tbe 
contractor of last year that he loat 
money, fils would not bid for the job 
again, which la good evidence of the 
truth of hla assertion. When the bids 
were opened by the department, It waa 
found that the Public Printer waa tbs 
lowest bidder. There waa some crl^ 

Iclara at the time on the Oovemment's 
undertaking to do this work. Thla 
muat have been due to tbe crltlc’a lade 
of knowledge of the ability of the Gov- 
ernment Printing Office to do the task. 

There is no private concern as well 
equipped to do this job, and do :t 
aa economlMlly, as the Government. 

Again, a private firm, not having any 
assurance of getting their contract re- 
newed, oouM not afford to Invest in the f*— 1 

proper machinery, which muat, necea- 

rnrlly, be of a special design, to pro- 
duce the best results The private con- 
tractors. therefore, were compelled to 
use the ordinary straight sheet press ; 
while, as may be seen from the accom- 
panying cuts, tbe Oovemment it using 
very large rotary presses especially de- 
signed for this work. It was thought, 

.untti within the last few montha, that 
,8Uch work could not bo done on tbe 
rotary style of press. The use of such 
press greatly Increasee the speed with 
which tbe cards can be printed, thereby 
diminishing the coat of them. The two 
rotary preeaea now In use have a ca- 
pacity of over two million postal carda 
each In eight houri. it would be pre- 
posterous to think of an ordinary fiat 
sheet prew approaching half of thla 
capacity. 

The paper on which the oarda are 
printed la wide enough to allow eight 
cards to ba printed lengthwise across 
it. Bach toll wolgha one tlwuaand 
pounds ueb Ordinarily there la great 
waste In handling this siao roll of 
paper, by hauling it on trucks, standing 
,U on end, tumbllu U about from plaoe 
to plaoe, and tnetdentaUy dropping It 
4il order to prevent thie wastage, and 
at the same time save the expense of 
hahdllnt K so muob. Mr. Donnelly neon- 
eelved tho Idea orbWldlng a structural 
nuk 1 »,, hoW the stock of poatal 
paper. Aa will he seen from Pig. 
it ttda rufit ooMiata of three tmeka, 
rdfea oyay thp other. At etther end of 
overhead t»a^ on whloh fa 
i p^al»ia Hft 

truck, draws hy 
ilfi.'UaWl, tj> haMl the papw 
lioarrleaBlx 


end and back Is thrown 
deck, and by winding i 


needed Overhead lifts, the i 


iver the whole row on that 
one end of It the rolls of 
> the delivery end as they 


Fig. 1,— This rad( is 210 feet long and holds 280,000 pounds of postal a 


Fig. 1— The two card-printing pre s se s with a capacity of 
nearly two and one-half million poatal cards per day. 


to unload the trucks, are used to transfer the paper 
from the rack to the presses, as shown In Fig 2 . The 
roll Is picked up out of the rack In the same way 
aa It Is lifted off the truck, and Is carried to the press 
It Is then let down on the floor and the chock is 
fastened In It, the roll Is then again picked up by 
tbe lift, and by means of a switch In the overhead 
track It Is carried and put In Us exact place on the 
press After the roll has been placed In the press, 
the wrapper Is removed and the end of the paper Is 
attached to that already In the press by means of a 
piece of adhesive tape, thus practically eliminating 
all wastage at the start Notwithstanding tbe fact 
that the paper Is wound on large metal coieg there 
tfre several rounds which cannot be used siici essfully 
on rotary presses Ordinarily this would be wasted, 
but It Is stripped off, cut Into sheets of a certain 
size and used for making other official cards which 


practically nothing. 

Each press has two cylinders, con- 
taining several cuts each, from whicn 
the cards are printed The two cylin- 
ders make it possible to print the reply 
postal cards—whlch must be piloted on 
both sides — at one operation When 
the ordinary postal card Is printed, only 
one printing cylinder is used The press 
shown In Fig 3 is printing the reply 
cards These are automatically cut, 
leaving one message and one reply card 
altarhed together Whem tho pajier has 
passed over the printing cylinder It 
passes under a slitter, which trims the 
outer margins and silts tho paper Into 
eight strips, just as wide as one postal 
card Is long 

These strips then pass under n 
cutter which stiikes th(-m at a speed 
of no less than nine strokes per second, 
cutting eight cards at a stroke, making 
seventy two cards per second When 
printing the reply cards the cutter is 
so adjusted as to make just halt as 
many strokes per second The cards 
are dropped In eight stacks, until these 
contain twenty-five each, then they are 
autoniailcally carried out on the re- 
(elving table, where there arc eight at- 
tendants to receive them Each of them 
takes a pack, fastens a paper hand 
around It, and drops It in a box When 
the packs are coming at the rale of 
eight every three seconds, It Is easy 
to see that there Is no time to lose 
Mr Donnelly tells me that two machin- 
ists are working on an adachment for 
these presses which will strap tho pack 
ages automatically When this Is com- 
pleted It will diminish the cost of pro- 
ducing the cards several hundred dol- 
lars per year 

It has been the custom of the Post 
Office Department to ship the rards to 
large offices In wooden Ivoxes holding 
ten thousand cards They now use 
containers made of cardboard By 
weighing we found that the one raatlc 
of wood weighed ten and tin w-fou ribs 
pounds, while the one made of card- 
board weighed one and seven eighths 
pounds There arc about ninety Ihoii 
sand of these containers used per jeur 


' Ingk for printing reply osi4s. 

A Mr TSA poujc ntoms 


transportation charges on eight him 
dred thousand pounds of Hiiipliig casin'- 
In one year. The containeia aie 
filled and sealed near the jiir-ss ilieu 
stacked on a portable platform When 
the platform contains aa niiinv park 
ages as one roan can readl'v hai 1 
on a four-wheeled truck, the tuirk is 
backed under 11, and by turning .i 
crank at one end certain paits of tlio 
truck floor are forced up at each (oincr 
thus lifting the loaded platform off its 
supports and letting It rest on the 
truck. It Is then taken to the shipping 
room and let down on other supports, 
thereby saving tbe time of at least two 
laborora. 
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Table of American Aeronautic Motors 

Complete Specifications of the Motors of Thirty*four Manufacturers 

Compiled by E. L. Jones and S. V. Beach 
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Campaniles, Medieval and Modern 

The Bankers’ Trust Building — Successful Solution of a Difficult Architectural Problem 


F requently during the past few years the Sci- 
r\rin< Amkrican has drawn attention to the fact 
that, since the modern ‘'sKy-scraper” office building 
bas been carried up to a height which renders It 
uothliig more nor less than a tower, the architect 
Bhoultl treat It as such and accentuate. In hU treat 
ment ot the exterior, the vertical at the expense of 
the horizontal lines Frequently In earlier designs 
the opposite course was folloprtd, and an attempt 
was made to reduce the appearance of height by run- 
ning across the facade at regular Intervals heavy, 
projecting, cornice like bands of masonry, thus giv- 
ing to the building the appearance of a series of sep- 
arate slructuies mounted one auove the other. The 
result was deplorable 

In the more recent tall buildings, however, our 
architcits Imve frankly accepted the situation In some 
cases tliev have taken the medieval campanile as 
their model, in others, they have obtained successful 
pffeits ds men In some of the competitive designs 
shown at architectural exhibitions, by embodying, In a 
broad wav, the principal elements of the classic col- 
umn-base, abaft, capital, frlere and cornice 
Tbe most recent of the ‘'tower" buildings to be 
(rented In Ibis city Is a magnificent pile of steel and 
graniic which stands at the corner of Nassau and 
Wall streets, and will be known as th? Bankers' Trust 
Hullding From a base approximately 95 feet square 
It rises In an extreme height of 540 feet above street 
level The proportions and nntllne of fho atructnre 
are those ofjthe medieval campanile; the details are 
purr Greek, and the comblDatlon has been so suc- 
cessfuity earned through, that we believe It will be 
the general consensus of opinion that tbe architects, 
Messrs. Trowbridge A Livingston, nave prodnoed In 


this structure the most harmonious and dignified 
building of lU type in this or any other American 
city Particularly are they to be .commended lor 
heightening tbe SMthetlc appearance of the structure 
by abolishing all windows from the pyramidal struc- 
ture which forma the huge capstone of the tower, 
and carrying up the stone work In a aeries of massive 
steps rather than In plane surfaces The many-win- 
dowed pyramid Is an anachronism of the most pain- 
ful kind; whereas the stepped surface Is perfectly har- 
monious with classic Ideas, being suggestive, indeed, 
In the present case, ot the ancient mausoleum ot Hatl- 
cBrnassua 

By way of accentuating at once both the similarities 
and the differences between the medieval and tht 
modern campanile, our artist bas Imposed bis drawing 
of the Bankers' Trust l^ulldlng upon a photograph of 
the famous St. Mark's Square, Venice. The modem 
bufiding has been placed at tbe same dlatanee from 
the eye as the old Venetian campanile, so that the 
two appek>r upon tbe same scale, and the observer 
receives a Just impression of their relative heights 
and other proportiona The Venetian tower stood >33 
feet in height upon a bate wblch was approximately 
42 feet square. It will be noted it once that the 
pyramidal portion of the Venetian tower haa a mneh 
steeper tncltnatjoni. in which respect the pyramidlan 
of the Metropolitan Bnilding foltows nqotra nearly the 
Venetian modeL'The inclinatloa ot the Bafthen* Tmat 
walls Is 70 degrees, and that of the mausoleum of 
HaUcamBBsus was « dscreiw. We thhifc it 1^11 be 
agreed that the arcbttuiti flave •HapUA a iwMoiom 
com prom IM. 

Before pasetng to a deserttrtien of tbp aatstseerfeg 
•Bd coBStnuAloaal tegtom ot tip gttHidifiail, ^ Ig W|dt 


to mention here that tfie preparation of the site in- 
volved tbe purchase and complete removal of tbe Qll> 
lender Building, built lest than fifteen yoara ago, a 
modem elghteen-etory eteel-andatone atruetore, which 
stood on a limited plot at the comer ot Baseau and 
Wall streets. For the reason that lu renuble IJoor 
surface was too greatly reduced by tbe ellminattoB ot 
the apace necessary for elevatora, atalrways and oorrL 
dors, this building bad never been a paying propotl- 
tlon. To allow the old buttdjM to stand and carry the 
new structure around it in ths form of an L, would 
have been to cumut the major portion of the light and 
alr-“elementa of prime importance la determining tbs 
rentable value ot a modem office bulldinc. it took spiy 
a few minutes figuring with pencil and pad to prove 
that It would be a more profitable Investment to huy 
and destroy this slgbtsen-story steel bnilding, gad 
tract anew thirtyotory strocture upon ths whole ear- 
nar plot. *7 by 94Mi fset, thus secured. 

'Alike in the wrecking of -the oM building, thh 
prepanttoo of the fonodatlons and the erection of 
the new structure, all prevWnii records for rapid woiht 
have b«sn surpassed, as the faHtowlni dkt.es wtl| s4i^, 
The mneklag ot the OtlleiMter tmUdiug WM cMt 
maneed April SMh. mo. PHirtydlve days later ft hah 
dtsappotTBd- <|n dutte l«th work on the tounfiffiieitii 
co TO ffieheed; and on, November Jst, Ifild, the hunt ata# 
e«lBStha..M , tbe new (huitd^g were ereeted. Bp liwe 
fth, tbe steel work had bee« earriad ^ 

te hajjiht a< »#» feat ^ .fffhMM 

hbvh, A ■' 

has.-h Set ' ioirftilhtiila Bl 
waf«*a>tte.«e'.B - ' ® 
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to'lhm ' O huBW ftnt, tlut tU oflloe work upon planr, 
»tck bM IwM AOM tue la aAvwaoo ot tb« bulMlns, 
tU« balaf Irttft a{ tte anMlMM 4^1e( Moondly, thnt 
Hm giaiiM* wwk, «r«a to tlw ootUng out o( the ebooks 
to rwMlsW tbo proleottug portions of the steel, was 
oosapMod befqiw tiio otono wm sblpped to the site; 
aadt OtlnUPr that the oontrootora, More Eldlltz & 
Seas, bad porCsoted aa orgaalaatton by which material 
wu fcrottfht to the building only as it was required 
aad always aligbUy in advance of the demands of 
the orootOra, 

We dw«U at aone length npon this feature, since 
ttA latgaly tn standardisation of materials, accurate 
alm^rork, and highly apeotalta«l organisation of the 
o i ' ew W k foreea at the alto, that American architects 
and balldera have auooeeded In proseontlng their 
unMde at a apeod whloh la not approached In any 
fltfier part of tho world. Aa an Inatanoe ot high-class 
erection. It may be recorded that the work ot Post t 
UoOord, who bad the contract for the steel, was so 
aeenrato that the columns, In the course of their 
progress to a total height of nearly 600 feet, have 
not varied more than a quarter ot an Inch from the 
plumb tine. That this sp^ of erection baa not been 
dne to reckless baste Is shown by the fact that It 
was marked by but ode accident. 

Although, arahlteoturally speaking, the chief Inter- 
est in this building Is to be found above street level, 
Its Interest from the engineering standpoint lies In 
the work which has been done beIow‘ the sidewalk, 
In preparing the foundations. Here a system has 
beOn adopted which the archlteota believe la destined, 
because ot Its many advantagsa, to become standard 
prmitles la lower Manhattan. ' The old method of pre- 
paring fOandatlons was to sltrk eoncMte-flIled caissons 
thnragb the water-sosked sand apd silt, which overlie 
the bed reck, and erect upon these the footings for 
the steel o^umna. Usually a oalsson was sunk for 
each lias of eoiumns. 'nisee oalsaons which would be 
anywhere from 8 to 25 feet In their largest diameter, 
naturally occupied a large amount of the valuable 
spaoe below street level, which is used for basement, 
engine room, storage and other purposes. Fhirther- 
more, there were objections to this method, due to 
the dtflientty of waterprooflng and excluding moisture 
from the steel footings of the columns 

The new sfttem, as adopted in the Bankers' Trust 
BatUIng, la te sink a continuous steelwnd-concreto 
cofferdam wall entirely around the plot on which 
the building la to bo constructed, extending the wall 
everywhere down to solid rock, with which It forma 
a wateKlght eontact, and carrying It up everywhere 
above water level, When the wall, which la 7 feet 
in thicknees throughout, had been completed, tho 
sand and silt and the caissons of tho old Olllender 
Building were removed, until the underlying rock 
was exposed. During the progress of excavation a 
framework of heavy Umber struts was built from 
wall to wall, for the purpose of counteracting the 
outside pressure of tho water-soaked silt, which 
rmmhed a maximum of 2,260 pounds per square foot. 
When the exoavatlon had been completed, the footings 
for the foundations of the steel columns were pre- 
pared, and the erection ot the steel skeleton com- 
menced. On tbe sides of the plot contiguous to exist- 
ing ‘bulldJngB, the columns were erected upon the 
cotterdam wall. On the aidM abutting on the streets, 
tbe footings were placed on tbe solid rock contiguous 
to the wall. 

The advgntagea ot this system of construction are 
several fn the first place, the steel work U cq;>en to 
InstMctloB right down to the mother rock. In the 
eeoOBd plaoe, tbe exceedingly valuable space below the 
sidewalk Is rid of the cumbersome caissons, whose 
place le taken by the cWntNiratlvely slight bulk of tbe 
coiuana. U *1# ^ belief of Mr Trowbridge that 
uttSatatidy, 6n the reoonstructioB of the city, whole 
bpRka imi be syadiceted, and a continuous eoffierdsm 
w«H will be run erotrad each Mock. This will result 
Itt a great savliig In ftrandaUon work, the columns 
■pVtaging, SB in the Bankers' Trust Building, directly 
tram bed rock, wkUo the heavy interior partition 
watts whteh Mm- separate the Various buildings on 
a gives block will ha anaeoeeaary, end light partition 
aidls drin talM their plaee. 

It eeg reedtiy be seen that sbould a whole section 
of the ei^ he thus temaded, tbe specs below the 
StMeta, birt m e en bafMoa wan* ot oppoaHo bloMts, 


yubuM fUrm ah adulrablo three or four story subway, 
id bstileh to place city traotloa Ilnet, and carry the 
gee and gater sufee and the electric sables for light 


Up ejdh od yte g Id tbe berlaental framing steel glr- 
/Adf* dr friMKatlit dMptb bM Mctien, the bending 
Aw''# fveandvi .bhve been provided 

^ ^ «»at mass of 
omtfii M approximately 
ot tbe heavtor, 


fireproof. No wood whatever has been used, The 
doors are of steel, and the trim, window sashes, etc , 
are also of metal. Oranolltblc floors with marble 
baae-boardn. have been laid throughout Wire-plate 
glass has been used everywhere in Interior partitions. 
In the basement are powerful Are pumps, and large 
tanka have been Installed in the roof The use of 
tbe pyramidal roof structure entirely for storage pur- 
poses Is a novel feature. It Is reached by elevator, 
and each of Its seven floors Is provided with an 
Interior gallery, from which burglar-proof doors open 
Into the several storage rooms thus provided It Is 
a curious fact that, although lower Manhattan is so 
abundantly provided wltih safe-deijoslt vaults, there 
ts not a single storage warehouse In which bulky 
materials, such as oflloe furniture, can be placed for 
safe keeping 

The total cost of the building Is about $4,000,000. 
Its location In the very heart of the Wall Street 
dlatrict, and Its advantages of light and outlook, have 
combined to raise Its rental to the ndgbest figure 
yet recorded for commercial buildings of this type. 

An American “Comptes Rendiu” 

T he Oomptea Rendua Hebdomadairra — the pink- 
covered weekly organ of the French Academy of 
Sclencea, so familiar to every scientific man — 1 h an 
epitome of tho progress of science In France Its 
cardinal virtue Is conciseness A aavant will spend 
years In elaborating some epoch-making discovery-— 
and announce tbe same In a laconic page or two, con- 
fident that hla announcement will presently be read 
In evftry corner of the world. 

Although In America we have no Intellectual me 
tropolls In the same sense that France has, yet our 
political capital — tho seat ot the great scientific de- 
partments of the government, and of the Smithsonian 
and Carnegie institutions — bolds a somewhat analo- 
gous position It therefore appears fitting that the 
Washington Academy of Sciences — the focus of the 
scientific community at tho capital— has undertaken 
to publish what promises to bo a sort of American 
Comptea Rendua This publication, the Journal oj 
the Waahinplon Academy of Bcirncea, will appear 
semi-monthly, beginning July 15ih, 1011, and will re- 
place the Procerdinpa of the same academy, than 
which It win have a far yider scope. 

In the new publication will bo recorded tho results 
of all kinds of scientific work carried on by the 
Government, as well as by noo-offlcial institutions 
and Individuals at Washington, or connected with the 
scientific organizations of that dty Each aclontlflc 
bureau of tho Government haa been asked to desig- 
nate tome one who will forward to the editors such 
material as tho bureaus are willing to have pub- 
lished tn this way. This material may take tho form 
of preliminary statements concerning work nearing 
completion, abstracts (preferably by the authors) of 
papers recently published by tho bureaus, or complete 
short articles. The Journal will also contain notes 
events connected with the scientific life ot Wash- 
ington. 

The editors responsible for tho Bucceasful i. .igura- 
tlon of this new enterprise — which Is vi'-ved with 
deep Interest by scientific men, tn and out of the 
capital — are O K Burgess, ot the Bureau of Btand- 
arda B. W Bwrmnnn, of tho Bureau of Fisheries, 
and F. L. Ransome, of the Geological Survey. 

The principal function of the new journal will un- 
doubtedly be to place before the world. In a con- 
cise and easily accessible form, the cream ot tho 
lafiormatlon now consigned to a host of official pub- 
lications, most of which fall to reach a majority of 
tbe readers who would find them of Interest 

Asteroid Notes for the Month of July 

O F tbe asteroids, Vesta Is too near tho Sun to 
be seen during the mouth of July Below we give 
the ephemerls for Pallas, Ceres and Juno Several 
have written that they have succeeded In finding one 
or more of the small planets by tho aid of the 
ephemerts given heretofore. Usually a really good 
pair of field glasaes or a small telescope U all that 
Is needed. For one who has not as yet succeeded la 
finding one of tliese, our small neighbors, we suggest 
that a good pair ot field glasses be used and an 
aateroM selected that Is of good magnitude and favor- 
aWy located. Powlbly Ceres will be as good as any 
for the month of July. It Is under the ninth msg- 
nttadi, constantly growing brighter, and ve#y close 
to Beta Taurl on July ' 15th about 2 AM. At this 
titee tbe R. A. of Ceres is 5 hours 22 minutes, and 
Its Dec. hi -f-2a*18'. Tbe R. A of Zeta Taurl Is 5 
hepm 32 minutes, and Its Dec Is -1-21* 8'. Bo Ceres 
vrtn be one degree directly north of Zeta Taurl at 
this time, 

Balia Mieuld be eaetiy found. During the lut days 
;M ^lUta It ttAva directly north of Delta Cetl, and by 


July iBt forms a small triangle with Delta and Gamma 
Cetl. By the close of the month It passes Just to 
the north ot 91 and 93 Cetl. Pallas la also In the 
morning sky during July. 

Juno Is still growing fainter — of tho 10 5 magnitude 
on July lUh. However, It Is so near Della Vlrgluls 
on July 4th that It should be easily seen in even 
a moderate sUed telescope It will bo remembered 
that on April 2Sth It was very close to this same 
star (See ephemerls and notes In Siikntikic Amfr- 
ICAX for April let ) Tbe R A of Delta Virginia Is 
12 hours 61 minutes, and Its Doc. 8° 62' N. On July 
4th the R A of Juno will be 12 hours 51 minutes, 
and Its Dec 3° 41' In other words, It will be about 
a sixth of a degree south of Delta Virginia On 
April 28th It was one-tenth of a degree due north 
of It. It is Interesting to note its course during theso 
last months Note the ephemerls for April and follow 
Its motion on the star atlas. It continued to move 
south till June 1st, when It was stationary, with an 
R A of 12 hours 41 minutes and a Dec. of N. 6® 10'. 
It Is now retracing its stops exactly. 


Date. Mug 

July 3 8 K7 

July 11 
July 19 

July 27 8 79 

Dale. Mag 

July 3 .. . 9 IG 

July 11 
July 19 

July 27 8 86 

Date. Mag 

July 3 10 41 

July jl 
July 19 . 

July 27 . 10 67 


R. A. Dec. 

5 hr. ]2 4mlc. 21® 89' 

6 " 26 6 “ 22® 7' 

5 •' 40 6 “ 22® 80' 

5“ 54 6 “ 22* 49' 

R A. Dec, 

2 hr. 41 8 min N 0® 19' 

2 " 63 8 “ SO® 7' 

3 " 4 5" 80“ 43' 

.3 “ 15.4 " 1” .80' 

R A Dec 

12 hr 60 8 min N ,3" 46' 

12 " 65 6 “ 3“ 10' 

13 " 11 " 2® 29' 

13 " 7 4 " 1® 46' 


Title Padres for the Scientific American 

T he present number ot the S(.ifntih<' Amrbioaiv 
marks the beglunlug ot a new volume Contrary to 
our practice in former years, we have not Included 
tho usual volume title page Those of our readers 
who wish to bind up the last volume will receive a 
title page on application to this office 


The Current Supplement 

T he opening article of the current Surpr.EWFjrr, 
No 1862, deals with the new Campanile at Vstilee 
— Dr. L A Bauer describes some of the problems of 
ocean magnetic work. — A remarkable paper was recent- 
ly read by Major George D. Squier before the American 
Institute of Electrical Engineers, on “Multiplex Teleg- 
raphy and Telephony by Means of Electric Waves 
Guided by Wires” This paper is published — The 
fourth Installment of Sir J .1 Thomson's brilliant 
Royal Institution lectures on "Radiant Energy and 
Matter" finds a place tn the current Supplement — 
Other articles of interest are the following "Tho 
Principles of Original Resparch," by Prof Sedgwick 
Minot, “The Sun’s Distance," by Prof J H Ogburn; 
•An Important Report on Sewage Disposal Investiga- 
tions”, "Some Re<'ent Types of Aeroplanes", "Some 
Recent New Inventions", "Chemical Research and 
Industrial Progress," and "A New Spectroscope and 
Spectrograph.” 


Corit Varnish for Ships 

I .N order to protect tbe Interior of ships fiom the 
humidity caused by condensation upon the metallic 
walls during sudden changes of temperature, the Ital- 
ian marine haa experimented with a kind of hygro- 
scopic varnish, or coating, the essential compound ot 
which Is ground cork, whleh is consolldaled by pres- 
sure with copal and litharge, and applied to the 
walls It has been found that the cork varnish ab- 
sorbs the watery vapor of the atmosiihere to the 
extent ot eight or nine grammes for every square 
meter ot surface exposed. 


A Gasoline Tool Car for Railways 

T he Chicago and Rock Island RalIroa<l Is using a 
gasoline car to convey men and tools In nnv point 
where repairs or construction work are needed The 
car not only transports tools and men but supplies 
the necessary power for operating electric tools A 
30 horse-ijower, 4-cyllnder, 4-( yi le gu^ollne engine 
drives a generator whleh supplies power for operat- 
ing electric tools. These tools are Two electric spike 
screwing machines, six doctrlr dilllH, on© electric saw 
for rails, and portable emery wheels The car osn 
carry 8 to 10 men and any reasonable equipment Of 
tools. 
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The New White Star Liner “Olympic’^ 

A Ship 882^2 Feet Long, That Weighs When Fully Loaded 66,000 Tons 


arrival ot the White Star liner “Olympic” at New 
t B(>tB another mark In the growth of the mod- 
m liner tow aid the ship one thoueand feet long 
iry of the development of the trans Atlantic 
full of Intel eBt, and It is worthy of note that 


1 fairly even advances Thus the “Britannia,” 
)7 feel long, had an average speed of 8 5 
lotir The "Asia," of ISfiO, 266 feet long, and 
t speed, bad a gross tonnage of 2,226. The 
f 1862. 379 feet long, and of 14.4-knot speed, 
s tonnage of 3.871 The "Bothnia," of 1874, 
*et long, had a gross tonnage of 4.566 and 
US knots The “Sorvia,” of 1881, 615 feet 
of 7,392 gloss tonnage, and her speed was 
The "Ivernia," cue of the type of mixed 


than about 2,000 tons, for her time In port will be 
almost entirely glveii up to coaling and getting ready 
the accommodaitlons for her complement of over 3,000 
eoula, and caring for the engines and hollers necessary 
to enable her to develop her maximum horse-power of 
60,000. 

On this, her maiden voyage, she left Southampton 
at noon on Wednesday, June 14th, called at Cherbourg 
and Queenstown, and left Queenstown on Thursday. 
She was at her dock early on Wednesday morning, 
having completed the trip from Southampton at an 
average speed of 21 17 knots As she steamed majes- 
tically up the North River, and warped in alongside 
of her pier, the “Olympic" looked every Inch of her 
length and height, and fully came up to the expecta- 
tions which bud been raised by the published descrip- 
tion of her vast dimensions What these are may be gath- 


entrahce and delivery. This form Is admiMitbl* tB » 
vessel of 21 to 22-knots speed: hut wtMtt vro ooaM 
to vessels driven at tfrom 26 to 2d knots, ns are the 
“Lusitania” alid the “Mauretnals,’' fln«Bess of fOrnk 
becomes a prime conslderBtiDh, It Is a fast Uat tbsre < 
Is scarcely a straight line to be found iu. the under- 
water body of the two Canard Unera. This fining down 
of the hull reduces the displaoemwit, and d0n<M the 
wide difference In the figures for the White Stw and 
the Ctinard vessels. 

The maximum horse-power of the “Olympic'' Is 60,000: 
that of the “Mauretania,” 80,000. This disparity to 
horse-power is perfectly in keeping With what we have 
said regarding the form of hull, displacement, and speed 
ot the two ships. High speed, after 21 knots has been 
passed, is obtained only by a large addition to the 
horse-power, which, for the same vessel, increases as 



Length, 882 1/2 feet ; beam, 02 1/2 feet | molded depth, 70 feet ; displacement on maximnm depth, 60,000 tons ; horae>power, 60,000 ; mavipmut sptii. 22 kaote t | 

and crew, 8,200. 

ARRIVAL OF THE WHITE STAR LINER “OLYMPIC” AT NEW YORK 


I and j)asBengei' ships of moderate speed, which 
now become so popular, launched In 1900, was 
Pet long, had 14,027 gross tonnage, and a moderate 
of 15 25 knots The “Campania,” 600 feet long, 
.952 tons gross tonnage, with a speed of 22 knots, 
hed In was the first vessel to reach a length 

I feft between the perpendiculars TTie “Coronla," 
hed in 1906, was 660 feet long, with a dlsplace- 
nf 2fl,U0u tons The first ship to exceed a length 
) feet was the White Star liner “Oceanic," wliose 
1 on deck wa.s 704 feet Then followed the "LusI 
' and "Mauretania,” 790 feet in length, of 33,000 
tonnage, with respective sea spec of 251/4 and 
oiK inr hour, botn of which ships made their 
tuBfe about 1907 And now. In the “Olyraph” 
!ie sistei ship "Titanic,” we have the first vessels 
eed a length of 800 feet, reaching. Indeed, almost 
' 900 feet length while their gross tonnage has 
III) to 45,324, and their displacement at maximum 
hat, reached 66,000 tons 

lough the "Olympic” la not so fast a vessel as the 
•etanlu ”,^he Is capable, when pushed, of a speed 
knots and, like those vessels, she It, to all Intents 
nirposes, a purely high-class passenger ship 
jgh It If possible to stow In her hold about 6,000 
f freight. It Is rarely that she will carry more 


ered from the following figure# • Length on deck, 882 ^ 
feet; breadth. 92% feet, breadth over boat deck. 94 
feet, height from keel to boat deck. 97 feet 4 Inches. 
At a draft of 32 feet, which the veasel drew on entering 
the harbor, the height of the boat deck aboea the water 
line Is 62 feet 4 Inches The height from the keel 
to the roof of the captain’s house Is 106 feet 7 inches, 
and from the keel to the top of ths funnels, 24 feet 
In diameter, 176 feet. Including the floor of the ship 
at the double bottom, the veasel baa 11 steel decks, 
and her molded depth, that Is, the depth to which the 
solid steel plating of the hull Is carried up and broken, 
Is nearly 70 feet, or fully one deck deeper than that of 
any previous abip. Her gross registered tonnage is 
46,324, and her net tonnage 20,894. When the ship Is 
fully loaded to her maximum possible draft, she will 
displace, or weigh, 66,000 tons 
Now. In view Di the fact that the ''Olympic" ex- 
ceeds the "Mauretania” by only 98 foet la length and 
by 4^ feet In brUadth, the fact that her displacement 
Is nearly 50 per cent greater, or 66,000 tons against 
45,000, needs some explanBtlon. The greater displace- 
ment Is duo to the faot (hat the mode! at the ‘ ^ympio” 
Is very much fuller, her sides for several hundred feet 
amidships being prBoticaliy parallel— the bull, indeed, 
consisting of a long, parmlie! bed/, with a rather itoe 


the cube of the epeed. Hence, to spite of the Itoer 
lines of the "Mauretania,” it takes 80.000 horse-power 
to drive her 46,826 tons of weight through the water 
at 26 knots, as against 60,000 horse-power to drive the 
66,000 tons of the "Olympic” at 21 knots As a niaUttr 
ot fact, the speeds quoted could be obtatood only on 
smaller draft and lighter dleplsoetnent, eay about 40,000 
tons for the “Mauretania” and 68,000 tons for the 
"Olympic." 

The weights of varloue parts of the “Olympic" neoee- 
sarily run to large dgures. The largest plates on the 
hull wel^ i% tons; the rudder weighs 100 (one; the 
anchors, 16^ tone each; the center prosMll«r, dflven 
by the tnrbtne engine, weighs 82 Unub and tbp twp 
wing propeHem, driven by reclprocattog emKlne«k wetsb ^ 
38 tons each. The welidtt ci each link to the gnidwr 
chain Is J.76 pounda. 

The engine room plant of the “Olympic" .emboditM 
the tateei IdMe to maftoe engtoeerlag. Steam ITOB 
the bonem Is espanded down throadb toe bhtoer raagea 
of pMsBuPS to tvo reelpfocatiog eadtoea, e^ 

Its awn propelidr. .Ff>Qm tha 

steam is tod, to. « larCB 

drlvee dipMtto .* oU/tM pto^ler,'' ^ 

seoutoe' A^*»toe 
peeMhto 
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9 4«V«r»l^ )Wopetl«F« to b» dtim mora nearly 
r iMWt eoOBomtcal apeed. It la known tbat tbe 
‘ oonwiBM about 1,DI>0 tone of coal per 
t not proliable that the “Olympic" will burn 
) tom per day. It, Indeed, ab« does not come 
KAtluit Itcure. 

dty, a eblp at thk treat sIm baa aocommoda- 
» ,jtor a email towntul of people (8,3&6, aa a matter 
mA), of whom 750 are accommodated In the llrat 
580 in the eecond, and 1,200 in the third; •while 
l^hitfaatoe ie made, up ot 83 ofllcen and aallore, 322 
I and firemen, oUera, etc., and 471 atewarda, 
a and other membera ot the eommlarary depart- 

Bilatareatl&l atructural feature In the ahlp la the 
I provlalon which baa been made for atrength- 
| 5 ber long bull to resist the heavy bending atreaaea 
blch It will be Bubjeoted when driving Into a heavy 
md Ti0ag over the waves. Some years ago, In our 
^ of November 10th, 1900, we made a study of aome 
» possible features which would be Incorporated 
• future four-day liner, should such a 30-knot ahlp 
ffipr make Its appearance. We found that, to give a 
at the great length required aufllclent longitudinal 
•*<WSBth, It would be aeceaaary to ran a plate girder 
o^hUlKbead through the center of the ahlp for aeveral 
" — ‘ d feet amldahlp, with extra thlcknoaa of plating 


a smoking room of equal alee. A notable feature in 
these rooms Is the use of large bay windows, filled 
with leaded glaas, which strongly accentuates the effect 
which they produce of being large apartments in aome 
stately manor house of the older couetrlea A swim- 
ming pool 32 feet long, a racquet court 30 feet long, 
and a very complete gymnasium, are among the features 
provided tor the recreation of the paasengera lastly, 
mention should be made of the 69 separate suites of 
apartmenta, decorated In the Ehiiplre, Louis XV., 
Georgian, Queen Anne, and Dutch styles, which are 
available for the uae of those paasengera who are 
willing to pay from |l,260 to $2,260 for the privilege 
of occupancy. 

An Important Contribution to the Nitrogen 
Problem 

I N many aolla the amount of nitrogen present la the 
factor that limits the alr.e of the crop of grains, po- 
tatoes and other non-legumlnoua plants Not only la 
the alze of the crop limited, the plants growing on 
such soils have a lower percentage of protein than 
the same kinds of plants grown on soils with an 
abundance of nitrogen In suitable combinations 

Experiments conducted during the past few years at 
the Cornell University Agricultural Experiment ata 


when oats was grown with peas, on two different 
soils: 

POUNDS or HAT PER ACRE 
OoU Bliiiie Oau and P<m» 

3,750 4,8.50 

2,900 3,900 

Other tables In the original paper show the total 
proteins per ton of yield to bo likewise In favor of 
the grain raised In combination with the legume 
The Increased protein content of the hay makes It of 
greatei food value 

On certain plots alfalfa was grown for five years; 
on others with the some kinds of soils, timothy was 
grown for five years At the end of this time there 
was found a larger percentage of nitrates In the al- 
falfa soil than In the timothy soli, as was to have 
been expected But on olmllar plots whleh wore kept 
bare for a season after the removal of the plants the 
same differences were observed This siiggealed that 
nitrification continues after the removal of the al- 
falfa, and actual experiments with samples of soils 
In flasks showed that such Is really the case The 
rate of nltrlflcatloD, or of converting ammonia Into 
nitrates, is of great Importance In agriculture, since 
It determines the amount of nitrate that will he av-all- 
able for the crop Samiiles of soil were tested for the 
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COMPARISON OF THE “OLYMPIC.” 8SI}i FEET IN LENGTH, WITH SOME TALL BUILDINGS OF THE WORLD 


at the top and bottom of this girder, and also at the 
top and bottom of the shell plating of the vessel. It Is 
toterestlng to note that the "Olympic" has been 
attongthened by running four longitudinal girders 
(krough the ship fOT this same purpose, girders ex- 
taeding Iltom the keel up through several decks. 

Althoush we are mainly concerned with the tech- 
Bhtal features of the "Olympic." this article would be 
kiaompleto without some reference 'to the unusual 
aeemnmodatlons provided for the comfort and enter- 
taitament of the passengers. In the first place, the 
desk aocommodatlonB are superb, the boat deck, be- 
tween 8fi and 70 feet above the water, being singularly 
fm frela vwtUlatort, dock englnea and similar obstruc 
Heals. The bridge deck promenade alone Is 51i0 feet 
kmw, and flther promenade accommodatiotut- through the 
Bldg are la progertinn. T*be main dining saloon, which 
Wrtanda the full width of the ahlp, Is over 90 feet wide 
hKi) lU {tet ta length, ghd It can seat 632 people. 
Magasit aod really tormiiM a part of It, Is a spacious 
^BMoga wb«r» iMUseagers may aaaemble before entering 
Mb dla^ «d«, A O^bie feature In this room is 
MB 'Mb* d* the wJaddWB, etch e< which 1* lighted by 
*•0 ge^ bodes; one above the other, the light 
Mdogtiw^Piimaii by paselag through leaded windows 
Mw hv Uldit oak, is a superb 

. W '*r- Mj^e. fasashrtng 82 by 89 feet; 


tlon by T. L Lyon and James A UIzzell have shown 
that In addition to restoring to the soil a quantity of 
nitrogen compounds, which are later available for 
other crops, the growth o' legumes may also furnish 
nltiog«nou8 food to other plants growing with them, 
and then Influence the nllrlflcatlou of tho soil besides 
The following table combines the results of several 
experiments; 


TABUC SHOWING THE PRSrENTAOE OF PROTEIN IN GRAIN 
CROPS OROW'N ALONE A.ND WITH LEG t MEN 
(Irnin grown Slone I'erccntsCB Girsln Kr.,«ii with 


(ursworupy or proi 

Timothy 12 75 

Timothy 9.00 

Timothy 1719 

Oats 12.69 

Oats 14 94 

Oats 10 60 


15.56 Alfalfa 

9 69 .. Alfalfa 

24.58 Red clover 

13,44 Peas 

16.19 Peas 

14.06 Peas 


In earlier experiments the yield of the soil that had 
borne one or more crops of legumes was compared 
with soli upon which plants of this family had never 
been grown before. In the present experiments the 
two kinds off plants were sown together A compari- 
son of the total yteid le shown In the next table. 
Wherein are compared the pounds of hay per acre 
whsa oata vm gtown alone with the yield of hay 


nitrates present, weighed quantities of ammonium 
sulphate were added and the nitrate tcht again re- 
jreated after ton days In every case the sell that had 
borne alfalfa showed greater nttrlflcallon than soil 
that had not home a leguminous crop At the end of 
twenty da>s all of the ammonia had hi-en nltrlfled In 
all of the soils In other words, the rate of nltrlflca- 
tion is decidedly Influenced by the fait that alfalfa 
had been grown on the soli 
The effect of liming upon soils with and without 
legumes was also studied, atid the advantage of lim- 
ing shown to lie In the Influence it has upon the rate 
of nitrification 

The Larj^eet Radiator in the World 

H IGH-POWEREU motors require large radiators. 

and Consul General T 8t John Gaffney of Dres- 
den describes what Is termed the largest radiator in 
the world It la Intended for the 300 horae-iiowur 
motor of an airship, Is made of aluminium is 4 
feet 7 Inches high, 4 feet 7 Inches hi oad and 8 
inches deep Its economy of operation 1 h Indicated by 
an hourly capacity of 6,868 gallons and a radiation of 
not less than 388,000 calories per hour, while 1, 695.000 
cuWc teet of air pass through It lis weight la 
Empty, 145 pounds, and 209 pounds when full ot 
wat«r. 


The Heavens in July 

Motions of Stars in Corona Borealis; Two Remarkable Double Stars; tlw Planets in My ] 

By Henry Norris Russell, Rh.D. 



■■HORONA BorcallH--th(» Northern Crown 
— though not one of the brlghte«t (‘on- 
BlellatloiiB ia ronsplcuoug enough to dt*- 
serve Inclusion in our Hat of Initial 11- 
1^9 luatratlotiB It ia very easy to recognize. 
■B The aenilclrcle of seven gtara, on the 
iliig Arcturus and A’ega, and nearer the 
aiinot be lulstaken for any other conflgitra- 
I BtaiidB out among the neigiborln* stars 
uough to convince ub that this is a natural 
ion — if we may bo Bpeak — and not merely a 
th aiblliarlly asBtgned boundaries 
alao tilt somewhat unusual distinction of 


Arc these stars really 
ir each other — lompar- 
\ely speaking — and ar- 
igcil along a aemlcircle, 
Is their apparently 
nmeirical grouping 


eeparated by any but poworful taiesoopaa. Tbe other, 
Eta Coronae. may b« found by drawing a Una from 
Ofimma through tbe next star to tho waatward, and 
carrying It on about two-thlrda as tar again Thia 
fine and nearby equal pair is now at its greatost 
separation (about 1 second), and can b« aaan double 
with five inches or more of aperture. The period Is 
il% years, and three revolutions have bean com- 
pleted since the first observation by Horachal in 
1781 ' 

Obaervera with smaller InatrumenU will find ob- 
jects of interest in ■> and <r Coronae — two amall 
ttars, not shown on the map, but easily picked up 
near the intersection of lines drawn from t through 
f Uerculls, and from q Herculla to a Coronae. 

Sigma Coronae. the westernmost of tbe two. Is a 


shown by a sliid} of tholr 
proper motions— that Is, of 
the motions, api)arcntly 
slow but really rapid, 
which the BtarB them 


rnte 'Ihe f-’o brightest, 
Alpha and Ileta Coronae, 
are moving in opposite 



and is invisible, excqpt pwfhab« ait tiie «a4 il!S» 
ttionth, when be seU about M. irad lAA* 

a*«n as an evening aUut. On the »th hb la 
the bright star Rekulus. but both are low ia tWlM- 
Itght. Venus is evening star in Iwo aod raiklMlllw> 
greatest elongaUon (or apparent dlsti^noe 
Snn) on the «th. She reaialaa In aighl 
ly 10 P M. on the l«t, but, M|lg farther houti^M 
Bgarer tbe Sun, sets about 9 o’clodt at tiM bd ip a ? 
the month. She appean telesoopteally hi h pW 
moon it the beglnnlog of tbe mooth hsi as a fMla 
cresosat at its close, and to tbe oahed ey* tavfe 
her grtfstest brilliancy ' ’ 

Marsels in Aries, rising abbut midnight in 
middle ‘of the month. He la slowly moriUg 
ward tiiward Saturn, and overtakSi him in AwiMlU 
Jupiter la la Vlrg0^ai|ll 
adorns the evening 
He Is In quadratars eiSlll 
the Bun on the fiOth, 
is due south at fi ^ 
Saturn la tu Ar lea; « lit- 
tle east of Mars, and «lMi 
about an hour later. 

Uranus Is in opposMMs 
on the SOth, on whlcb IWs 
he Is In R. A. IS h. Mfilk. 
21 s., declination 
87" south, snd is UMRIK 
lO 8. west and t8" MMh 
per day. These daMllMB 
enable those ptiBIhia 
with aettlBg ctrdH ws 
tbelr telescopes ta iMi 
him at once, ofmtffOm 
we may proceed asiolUMSs. 
A line from y MglUsgiB 



Uranne is halt kt«r 
between thww and fi Qi^ 
ricorni, in a very bamk 
region. He appears as m 
•tar of ^ sixth magrt 
tQde, barely visible to tfc» 
naked eye. 

Neptune is in conjuim- 
tion with the San on Mki 
14th and Is Invisible 
throughout the month. 

The Moon It nearest as 
on the 24th and farthest 
away on the fith. She is 
in her first quarter at 4 
A. M. on the 8rd, full at 3 
A. M. on the lUh, In her 
last quarter at midnight 
on the 18th, aod new at 
8 P. M. on the ttth. 
Since new Moon comes «s 
near perigee we may ss> 
pect unusually high tUkn 
about this time, and gJao unusually low 
range of the tide bWf inersssed, but the avsrgga 
level 9 ^ -the sen remaining unchgoged, . , 

In fa'qr circuit of the heavens our saieiuto eonsw 
nearly in line with Jupiter on the 5th. .tJrahua ||| 
the Mars on tho 19th, Saturn on tki ‘i»th, Rto- 
tune the 24th. Mercury on the STtb, and Vegip 
on the 2Sth. The conJunotion with Jupittr is flihSp 
close, hut takes placs after tbs Moon has iet 
our part Of the world. 

Princeton University Olbiesnratory. 


star a.s do the directions and ratcH of their proper 
motion For only one of the brighter stars do wo 
have any trustworthy determination of these quantl 
ties the brightest of all. sometimes called Ck'mma. 
which hi-hings to the group of stars which also In- 
( lodes Slrliis and several of the brighteet objects in 
Ursa Major (a description of which was given In 
our issue of April 2nd, 1210) Its dlsUnce appears tij 
he nhoiir seventy-eight years, and Its actual brightness 
some sixty times that of our Bun 
Th-'ff- are several Interesting double stars which 
deaerve our notice Two are rapid blnarlea One of 
these, (lamina Coronae, which Ilea next to Ormma 
on the east, te too close and unequal a pair to be 


NIGHT SKY : ^NB AND JULY 

binary of long' period — 860 years or more, Tho com- 
jionenta. of the Bth and 6tb magnitudes, are Bpw 
6 seconds apart, and can he separated by a mnall 
telescope 

Nu Coronae, the eastern of the two, ia a very wide 
double, separable even by tbe naked eye, and widely 
divided by a fleld-glasB. The two componenis are 
moving in opposite directions, and tbalr apparent 
proximity Is only acctdentml. 

West of Corona (which at the time for which ony 
map Is drawn Is nearly overhead) ft Bodies, marked 
by the aplendid orange sthr Arcturus Below In the 
southwest is Virgo, with tW very bright planet JUfit 
ter outshining all her stars. Leo is low In the west* 
and Urea Major well down In the northwest. 

Ursa Minor and Draco are between the pole and the 
zenith Cassiopeia and Cepheus are low In the north* 
east. Cygnus .and Aqniln occupy the Milky Wgy In , 
tbe eaet, ’with Lyfa nhove Umm, and Hercules StiKl 
higher 'utk Capricornns ia rising In the southeirik 
and Sagittarlua farther to the southward. ScC^jltoi 
shows sptondJdJy JiS Ihh goathern sky,- thg vftM^ 
curve of bla ta(i being wbU ytalbis, find 
and Serpeu cn chose. - ' , ' 

THE W.ANBTS. 

Mercury Is In ooaJiuwUnB wUh Mw Son os the . 


E fforts are being mode to develop hhhw wlijii. 

•ivsly the gftroteum motirees of '' 
linown depostta ot till occur In g very lUMfM* hMV' 
« land between the foothtlhi (ft thd Andos: 

.ifiim «« tw and mneh ‘et thio to aMk?# 
^dgh tide. Wid* or rtoimd 'iven dtWon.te ^ Mir-'": 
im9, wWeb va^es Ig.dopth 
uiod u ibitnag^oi^ ;{0r 

voiy 

w' -ian. ‘atjfiiii ''liagi*' ~ 
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Curiosities of Science and Invention 


E XCIBT for k low itreftma which be- 
(tome lUodvd, and therefore impaw- 
durtoR the rwlnr aeaeon, coBditlons 
in. Ckilforslk ere ideal tor touring the ' 

S r arovadti , Bnt tmUl the Automobile 
b of Southern Cellfomle began ite 
aetive agltaUcm in the matter ot good 
;[made there Vae no effort to bridge these 
gtreame, ghd whole eecttons of the coun- 
^ were at tlmee eompletelg closed oft 
, from the rest of the world, the fords 
,, , being impasehUe from floods and quick- 
4 jeande. particularly waa this the case 
^ Hn jBaa niego County at the croeslng ot 
the San Mateo and Santa Margarlu 
rlrera; and aa risltlng motorists In Call- 
flornla all desired to go to San IMego by 
automobile, aome means ot transporta- 
tion aoroas these wsehes had to be de- 
mised, They had to be temporary, not 
only because ot the expense of perma- 
nent bridges, but also because the club 
expected to succeed In Its efforts to have 
permanent bridges built by the county. 
Accordingly, the club engineer devised 
the automobile bridge shown In the 11- 
lustration. It Is built of channel-iron 10 
Inches wide and 6 Inches deep, braced 
together with Iron strips, giving a spread 
of E>6 Inches over all. thus allowing the 
use of fl-tneb tires and taking care of 
the average car. 

The approMbee to the bridge were 
built Of wood, and the channel-iron 
troughs were raised upon concrete piers. 
One ot these brkices was 84 fset long, not 
counting the approaches, and the other 
measured about 63 feet. 

Hms iMTgmt Efnr in (lie WimM 

IN egg qX the glgatyac, 

* waepyomls of South Maiilagaacar <8 
on eahlbttlon at ihe Musenm at X^atnral 
History. New York. The eaormous else 
of the egg may be gleaned from the ac- 
companying photographs. In one Ulus 
trstloa a full grown pigeon Is shown 
standing beside the huge egg, and In 
the other picture on the right is seen an 
ordinary hen egg; on the left Is the egg 
of an ostrich The sepyornis egg has a 
capacity of two gallons, or 150 times 
that of a hen’s egg The shell la Inch 
thick. Lengthwise It Is 38 Inches In 
circumference and It meaBures 20 Inches 
apund the middle. Though termed a 
fossil egg It Is not [>etrlfled, hut is hi per- 
fect condition, unbroken, and has a yel- 
low color. The contents have turned 
into a fine dust which comes out, when 
handled, through a smell natural perfor- 
ation on ope aide The aepyomls, like 
the moa of New Zeeland, was extermin- 
ated by the hand of man. A few cen- 
turies ago It waa quite abundant 
Several tnconipiete fossil remains have 
bean discovered, but no complete skele- 
ton baa ever yet been found These 
Show' the MM waa three-toed, ot msasive 
prbportlona i^nd short winged. The 
Ita^tatMMar ttatltes hSve for many years 
Wd great egg shell for various 
household porpooes. In fact, the first 
hnowlsdgft of those eggs became known 
tfhea imiie Madagascar natives came to 
the Mauritius to buy rum, bringing the 
4bpyor«tB sggs with them to hold the 
ItghOrr Only thros or lour of these huge 
agga have been brought into clrtlleatlon. 
The prsaeiit Is the most perfect as 
wall «i the hnowB. 

tewliitw * Bo«t lit CUiut 

ftttta gcMatpghldMr plclttra of a motor 
boM abows Ibs' Ingonioua method 
<lMnaao ' have, for hsunohing. 
bwit'ww M «tobb 
."■JhtM^'illfaral ifiBt 'tiwwi gronad so that 

put on- 

fby.hnawhing the' 
«aa cowsiruct- 


Auto br!dg« over the Santa 
Margarita, California 

Odd method of launching 
a boat In China. 
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•' Queen of Uio I'Onwt ’’ " Monarch,’ 

The “stone forest ’’ ot CalKoraia. 



iPtHWi ssatts gaaollae traddoa traek. 


bags made of coarse grass wore till 
with sand and stacked under the hoi 
The ( rosB beams and other suppoi 
were knocked away, and then four me 
two on each side of the boat, cut opi 


down upon the plor The boaids uudci 
ncuth the three large cross beams wei 
greased with (oarse beef fat, and a bait 
dozen men, by means of block and tackle, 
easily hauled It down the pier, where i( 
waa readily floated wtieii tlie tide rose 
Some of the bags of sand may tx‘ seen 
In the phi lire under the boal where It 
lesta waiting for the Imoming tide Hy 
extending the pier the bout could have 
been launched directly into the watei 

The “Stone Forest” of California 

C ALirORNlA. among many othei 
natural wonders, contains a ‘Slone 
Forest" This Ir located Ip Sonoma ('ouii- 
ty, only a few inileH fium the litth 
resort of (’allHtoga Spilnga This ‘'for- 
est" (onRiaia of a great nianv pelrlflud 
frees — all of which are piostrale 

In lespeet to the great number of 
petrified irc-es, and their Immense Bl/r 
the California ‘‘stone forest" surpassc c 
that of Arizona Strange to bhv. hui 
very little is known about these' woiulei- 
ful Sonoma County petrifactions -so fai 
as the general imbllc Is coiieerned Many 
of these triH'b are of enormous size. The' 
famous ‘‘Queen of the Forest ’’ is a pre 
biBiiiiic ledwood, about 80 feet long, and 
nearly 32 feet In dumeter It bos bc‘c u 
broken in several places, and theae breaka 
are as clean as If cut off with a saw 
A tree- has grown up through one of 
the- breaks and has attained Quite a 
large hl/.e Another giant Ires- known 
aB the ‘Monaioh” IIor near bv, which is 
almost uti feet long and is wlihout a 


wood thill Is atiout 60 feet lung and 9 
feel in dlaiiii'tru O'hlg tree {h broken 
into mam liundreds of pieces, vet it re- 
tains its shape almost iieifcstly Scat- 
tc-red alsiiit for the area of several acres 
are miiiiv othei pieces of petrifaction 
So pc'rfec t ban Iss'ii the transmiilatiou 
into Rlnne, that the giiiiri of the w'ood 
still remains very clear and the' v.sile'y 
of the tree may Is' easily dele \ mined 

Home-made Gasoline Traction 
Truck 

T HU accompanying Illustration show, 
an Intoreetlng home made traction 
truck designed at Hhiloh, Ohio and util- 
ized for sawing wood, grinding feed and 
pumping water It is equipped witti a 
J'-s horsfspower two c'ye le gasoline motor 
[iiovldml with a Ihrnftliiig governor and 
weighs only ahuiil 200 pounds It was 
built fill poi table powrr sere lee the 
equiiunent being aiiaiiged for moving the 
engine by Its own power from place to 
place 

For pumping watn the* iiower Is sup- 
plied by u pitman head on the rear of 
the truek, the pump being operated hv 
a part of the- same geailng lhal is used 
for driving the maehine The propelliii.; 
chain 1b disconnected by a elulch wb. u 
the engine of the tradoi is used fen 
pumping or similar service Tile design 
er. A K Cross, Is adding n inlaiy Ion n 
pump mounted on the machine lo ti 
usod for apraying trees and wksIcIuj 
buggies. An eqiilpim-nl is also being 
provided for operating a pow< i stiiep 
sbearing rig, so that a gienl luiletv of 


ing engraving, Uw iiuck Is f.iiriv p 
fill for Its weight and capable of c 
ing rough and steeii grades 
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Oddities in Invention 

Potato Pick-up.— An Ingenioun device 
(or pUUliiK uu potatoes which have been 
harvcHif'il b> digging with the machine 
or b> band la ahown In the accompany- 
ing engraving It consists of a scoop at- 
tached to a handle and provided with a 
rake adapted to draw the potatoes Into 
the scoop The scoop comprises a mouth- 
piece and a basket It Is attached tc 
handle by means of a pair of links and 
the rake Is attached to the scoop 



Potato pick-up. 

means of two links When the device la 
supported by the handle It assumes the 
position shown by full lines In the draw- 
ing, but on pressing the handle forward 
the weight of the scoop is supported by 
the ground and the parts take the po- 
sition shown by dotted lines in the draw- 
ing. from whb h it may be seen that the 
potatoes are drawn by the rake up the 
mouthpiece and Into the basket 
Pocket Hat and Coat Hanger. — For the 
use of travelers and for those who may 
find It necessary to hang up a hat and 
coat In a place not provided with a filed 
rack, a simple prveket device has been 
Invented This may be secured to the 
molding of a door or to any projecting j 
part The device oouslsts of a prong 
bent over and j>rovkled with a pointed 


tlon may bo accomplished by merely 
turning a thumb screw. An igniting 
strip Is used, in the form of a roll, which 
is fed from a casing to the wick of the 
lamp In the process of feeding the strip 
to the wick. It Is dragged across a 
roughened surface that Ignites the strip 
so that It Is carried aflame to the wick. 





Hi 


Pocket hat and coat hanger. 

end whereby the device may be attached 
to a support Extending from the prong 
is a hook on which the coat 
hung This hook is made m the form of 
a button hook, so that It may Iw used for 
buttoning shoes if desired To hold the 
hat, a clasp hanger is provided consist- 
ing of a pair of spring arms which may 
be cloeed on the rim of a hat and be 
held by a loop or like retainer When 
not in use the device may be folded Into 
a small compass and carried In the vest 
pocket 

L4imp Igniter. — The lighting of kero- 
sene lamps Is usually quite a bother for 
the reason that the lamp chimney must 
be removed, and If this Is hot It Is 
necessary to wait for it to cool down ' 
In order totfadlltate the lighting of the 
lamps an Inventor living In Colorado 
has devlssd a sdhems by which the Ignl-i 


Lighting attachment for kerome lamps. 

The accompanying drawing shows the 
mechanism quit© clearly The Igniting 
strip Is provided at Intervals with pro- 
tuberant Ignltable heads The scratching 
element which Ignites these heads by 
friction beam against the upper surface 
of the strip Immediately over the feed 
The main body of the strip Is 
Incased In a heat-proof compartment so 
that there Is no danger of setting It 
afire with the heat of the tamp On© of 
the advantages of this construction is 

It If may be used in connection with 

lantern to Ignllc the wick In windy 
places where a match cannot conveni- 
ently he used. 

Instrument for Determining m Ship’s 
Position in a Fog.— Hertzian waves 
travel l8fi,3S0 miles per second; sound 
travels 1,123 feet per second In air, at 
ordinary temperatures, and 4,693 feet per 
second In sea wafer. If a lighthouse 
should send out a sound signal simulta j 
neously with a wireless telegraph signal 
it would be possible for a ship to de- 
termine Its distance from the lighthouse 
during a fog by noting the tlm© Inter- 
val between the sound and wireless sig- 
nals as they reach the ship If after 
interval the ship has moved a certain 
distance as measured by the log In the 
usual way, and its distance from the 
lighthouse Is determined again, by not-] 
Ing the interval between the sou 
wlrelees signals, we have the three aides 


the scale. The Instnimoot eaa be aet 
ao as to form a triangle with the three 
aides proportionate with the triangle de- 
termined by the signal observations 
Tlila may now be laid upon the chart 
with the graduated scale lying In the j 
direction of the ahlp’s course as Indi 
cated at A, and the juncture of the two 
arms B and C at the lighthouse, when 
the position of the ship will appear at 
the Junction of arm O and the scale A 
Shoe Button RemoTw.— A simple do- 
vloe has been Invented which may be 
applied to an ordinary pair of shears 
to facilitate the removal of shoe buttons 
This device, as shown in the accompany- 




Instrument for determinbig a ship’s 
position in a fog. 

of a triangle, with the lighthouse i 
one point, and the two positions of the 
ship at the other two points. A Simple 
Instrument has been devised for laying] 
off this triangle bn a chart, so as to 9x 
the position of the ship It consists of 
graduated scale A with two graduate 
arms, B and r, secured thereon, the aim 
o being capable of sliding motion along 


Ing illustration, consists of an extra 
blade that Is forked and slightly bowed. 
It Is attached to the shears by means 
of a pivot bolt and a pin that serves to 
make the connection rigid. In use the 
forked blade is slipped under the button, 
serving to draw It away from the ma 
tertal so that the blades on the shears 
are In the right position to sever the ! 
threads without danger of cutting the I 
material and with no liability of coming j 
in contact with the metal shank of the ' 
button When It is desired to sharpen i 
the shears the attachment may readily j 
be removed. 

Couibiaed Mop Head and Wringer.- 

The task of wringing out a mop Is so 
disagreeable that many devices have 
Invented for performing the opera- 
tion mechanically Instead of providing 
a separate wringer to be used with the 
mop, an Inventor has recently hit upon 
the Idea of constructing the mop In such 
a way that It constitutes a wrlngsr as 
well. The accompany- 
ing Illustration shows' 
the mop In section. 
As may be 
It Is composed 
two principal parts, 
<me a central shaft 
with a collar secured 
thereon, and the other 
a sleeve mounted so 
that It can turn on 
the shaft The mop 
proper consists 
yam looped from the 
sleeve to the collar In 
such a way as to form 
a double walled cyl- 
Combhied wrlngsr Inder. The yam is 
applied In a continu- 
ous length, being held 
In place by means of wire which encir- 
cles the sleeve In one case, and the 
collar In the other, being firmly clamped 
thereto The mop may be used in tbei 
ordinary way, and when it Is desired to 
wring It the sleeve Is held In one hand j 
and the handle of the mop is rotated • 
therein, causing the yam to be twisted 
Jd wrung out thoroughly 
Improved Bricklayer’s Hajanar.- 
That part of the bricklayer’s hammer 
with which the bricks are chipped off, 
and which Is known as the peea of 
hammer, is liable to wear out before the 
rest of the hammer does. For this rea- 
son an inventor has devlesd a kanaser 
which the peen Is made reddflF Ts- 
movable. The way in whleh tbhl I* flbse 
is clearly shown In the 


locking joint being provided between the 
peen and the hammw which wfll stand 
the thrust when the peen IS la uM. The 
peen may be made of high carbon steri 
BO that It will wear for a great length 
of time, while the rest of the tool may 





be made of an Inexpensive low carbon 
steel. When the peen wears out It may 
be detached quickly and replaced with a 
new peen. 

AdjostaUe FUe Haadla-The accom- 
panying engraving Illustrates a handle 
for flies which is adaptable to flies ^ 
different sizes and may be readily applied 
Dr removed It holds the file by the 
ang In such a way as not to project 




AdjusUbk fils 


below the operating surface of the file. 
This permits of using the file perfectly 
flat, which In the majority of oases la 
of great advantage The clamp by which 
the file Is attached to the handle consists 
of two jaws that can be locked and 
tightened upon the tang of the Ills by 
means of a wedge This to turn is held 
In place by means of a set screw. 

Hand Truck tor Stairwaya.— In order to 
facilitate the transporting of trunks up 
and down stairways, as well as upon 
levs} surfaces, a hand truck has bean 
prodded which In addition to the usual 
wheels In front, is provided with end- 
less belts at each side which may be 



Hand tmdt for stainriffs. 


used as running sarfaces is tbs PMimlHfp 
shown in the lUustratton. Tb* bs^ , ' 
wm supported at frenusnt tetoWnM bT ' 
roDers and bearing bloritf.^ iMnp 
ing tlto twtok up pr ^ ^ 
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Otf of ttw tarwida. 

ii|ay'';pM*lWo mn'rfiiit 

r «nd tlMr mgy 

tjrtA, M JWH, 00 lewl surflwM 
OMpotod tf it 1« d«si««d to 
jMrrtng Uw floor. 

1 '■ 

;^]!S«mn CM lU^ Ffetente 
BoKteined 

a K inpoilut 4e;^too hH Juot b«en 
OMdod down by Judge Haael la tfa« 
tM etatea CHrotrtt CJoart of the Weft- 
gal DMtvtot of New York In a fult 
agllaat tbe AlUe-Chalmere Company and 
tad of Its ouatomeret the Shnplre Llme- 

5 i Company #nd the CasparU Con3- 
, on Bdlfon patent! Noe. 672,616 and 
17, granted April 2Srd, 1901, on the 

S ailed aiant Holla. Theae rolle are 
ited to 'in the recent book, “Bdlaon: 
d|a Life and Inveatloni. by Frank L,. 
ager and 1*. Commerford Martin”; 

**N« jocb depertnre w»» >■ redleil »* that 
«g tUe Ketnod of crvuiiiiig the ore. kiiet- 

r uikofainerr for thti purpow h«d been de- 
id on the bMU of mining method! then 
m r«go«, by which the rook wee thoroughy 
HMttered by meaoi of high eiploolveo and 
awlucod to pifcea of on* hundred pounde or 
tM* Theee piece* wore then ermhed by power 
aireetly applied. If a concontrotlng mill, 
glaeoed to treot Are or *1* thoueend ton* 
per day, were to be operated on thle bails 
the Inreotment In crueben and th* supply of 
power would be enormous, to aay nothing of 
the risk of froqueot breakdowns by rcssen of 
mulUpltolty of machinery and parts, rrom a 
ooDsIderatton of these facts, and with bis ususl 
tendaney to epset tradltlonsl observsaoes, Edt 
son conceived ttae bold idea of constructing 
gigantic roll* wbleb, by the force of momen- 
tum, would b» eapsblo of crushing Indlvldusl 
rocks of vastly grester siss thsu ever before 
attempted. ... He proposed to ellml- 
nst* the alow and etpenalve inctbod of break- 
ing large boulders manually and to substitute 
Iberetor momentum and kinetic energy ap- 
plied through tbv medium of massive ms 
chlnery which. In a few aeconds, would break 
into small pleeea a rock as big as an ordinary 
rottsge piano and weighing as much at aU 
tons Ehglneers to whom lidlton communl- 
ciited bis Ideas were uoanlmous in declaring 
(he thing an tmposalblUty ; that It wa* like 
driving two express trains Into each other 
ot full speed bo crack a great rock placed be- 
tween them ; tbat no practical raacblnery could 
be built to stand Ibe tenifle Impact and 
stralna, Edison’s ronvtetioas were strong, how- 
ever, and be persisted " 

Judge Uuel, In raferrlng to the pat- 
ents unW ooDBidgratlon and In sotting 
forth • JudicUtl review of Edison's tc- 
romptishment. nld: 

"Mr Rdlaon't obfect was to devise a method 
by which maaslva rock or boulder when taken 
from their bed could bo Instantaneously 
rrutbvd or broken Into pieces at the least 
IMwslbla expeata by the blows of Urge pro- 
jections on the rollers and thus to ellmlnstc 
the hand sledging or blasting of the prior 
nrt Te accomplish hU object It was nciee- 
sary that tba roJlars correspond In weigh) 
and atrengtb to the alae of the materUI to he 
broken up. Me believed it posttibl* to use the 
energy and forca genciated by the Inertia of 
revolving objects. Th* problem was hew to 
apply such anergy to assist In the crushing 
operation. KlnStln energy It the term by 
which such force and power la technically 
known. The tkUlad engineer knew that a 
haavy rotating obdect ooauined stored power 
tnd energy aomponent with It, and la the 
adaptation of aoch forca and power for break 
Ing and crashing Urge rock. It will be com 
praheaded that If an^ anergy could be prac- 
tically utad an anhlavauant of great economic 
value and benalit ta thU art would rasult it 
was neoetaary to daalgn and et .struct ma- 
eUftary and rodari of a peculiar kind together 
wUh facllitlea for placing anJ ostag''Chem 
tn aeoordanen with tba aioitw oparpndl apac- 
JAed Jn the gntanti in suit, Vhe patantne 
sunnonntad nU abstaelaa and tha raaoed ahowt 
tbara WUN May, fla was the Orat to avotve 
a orwOtar by wWch kinetic wiergy bacama a 
potwtlal faotar tn th* mathod of erushiog 
and Prasktdg rock Sy hinwa fram the kpobe 
on MHa*#, Kt aearcaly can be doobtad that 
Wa invastldBS art maritntfaM and Involve In 
t%a(r nsaknlkatton and parfoetlon patatitable 
•Wl nf k k^h nrda*." 

Tito fitort ihsot cslsit to tks otkims of 
ifre oas oovortag broodty tho 

^To^sfl }ii enuiUag -poek by 
fcteittUi ini«iii^ «^ its dttisr rdtoting to 
’^OISkmibM iMkidPtiai msaslve 

«« a« to pmnjit : 

^ pUknk. I 

Mp. a*. 4wtt ; 

^ b$i , 


tbkt so lumiUon would be required to 
iQoreass the slse and weight of such 
rolls and to dispense with the gear so 
as to permit the rolls to operate Inde- 
pendently. Coneemlng this defense. 
Judge Hasal said: 

"A number of patents for eniahers having 
rollers are claimed by defendants to anticipate 
and limit the claims In cantroversy, but such 
patents arc loappltcable To bring together 
and adapt In dimensions, Iron rollers of such 
large proportions Inclosed In a frame and 
providing means fur periodically storing 
kinetic energy and periodically expending It as 
described In the speciflcatlons, was Invention 
ot the highest meric. It was not simply s 
question of changing the proportion, site or 
shape of the rolls. New and novel additions 
In crushing apparatus were made The prior 
Ci'usfalnt or preulog rolls cootatned no helpful 
snggeatlons to the patente* at to the manner 
of using kinetic energy to Instantaneously 
fracture heavy rock Although the prior art 
shows crnablng rolls with irregular surfaces, 
yet auch rolls were geared together and were 
not driven by a belt In opposite directions 
They were Incspsbln of delivering blows to 
powerful rock masses. Indeed there Is a total 
absence In the prior art of the use of klnetle 


I disclosed any 
[lug roi'k by the 
Icb arc provided 
1 ate driven by 
a most Instances 


I compress, pinch or pick tbs material to 
rate the particles. The driving agent 
ireutly performed the work of crushing 


hammer blow* from projections on tbc rolls 
driven by belt and rotating In opposite dl 
rsctlon It la nut enough to select 

tppsrsCo elements from different devices and 
then without making auy patentable change 
or Improvement Insist, as do the defendants, 
thst the patented structure might have been 
slmlltarly constructed. The clslms are en 
tilled to such a fair construction as will pre 
serve to the luventof the fruit* of hi* dls 
CO very " 

Thfl defendants structure was held to 
be an Infringement On this subject the 
court said 

"To summarise, the defradants’ roll* In 
operation are substantially the snine as thos<> 
of complaloatit, having a like capacity for 
crushing rock , they uae the kinetic energy to 
break the material periodically dumped upon 
the rolls and their operations perform the 
functions of the patent* tn ault and aihleve 
the same result The method patent dcacrlliea 
the mode of treatment of the rock by which 
it may be shatterod and the aerlss of steps to 
be taken In the transforming procea*. 

"The combination of elements by which the 
splendid results of breaking rock by blows 
due to the use of kinetic energy were attained 
undoubtedly Involve* the exercise of Inven- 
tion as dlattngulshed from mechanical skill 
The prior art neither loggestcd the patenter’s 
method nor the apparatus by which the work 


How I Invented the Air Brake — HI* 

By G«org« WcstlnchoiHe 

T he next event of Importance was the 
application of the brakas In Novembsr. 
1 869, to a longer train of ten cars upon 
the Pennsylvania Railroad, which was 
taken to Philadelphia for the purpose of 
demonstrating to the directors ot that 
railway the eucesse of the apparatue I 
may say at this point that the Pennsyl- 
vania Railroad had been ueing for some 
yeara a chain brake ilmllar to the one 
applied by Mr. Ambler, but had found 
that Its use was limited to short trains 
and tbat It was not a satisfactory con- 
trivance for the purpoio Intended There 
were Invited to wltneae these trials In 
Philadelphia a large number of railway 
people, and the papers gave extended no- 
tices of the teets made, which brought 
to the train on the next day Mr. George 
L. Dunlop* tiiu general kupaiintendent of 
the Cbloago A Northweetera Railway. 


who was deelrous of having the whole the reservoir This development occurred 
apparatus fully explained to him. The during 1872 and 1873. 
result of this Inspection of the air brake The automatic brake was at that time 
apparatus was an Invitation to make a supposed to be Instantaneous in Its 
demonstration upon his railway In Chi- action In applying the brakes, and almost 
cago, and ho offered, if the Pennsylvania instantaneous In releasing them. In the 
Railroad would send a train for tho event of the escape of air from the train 
purpose, to Invite the leading railway pipe by Its rupture or by the separation 
people and members of the press of that of the train, the air stored In the aux- 
vlclnlty. The apparatus was then trans- lllary reservoirs Instantly and autoraat- 
ferred to a train consisting of a new Ically applied the brakes to all parts of 
locomotive and six new ears, and this the train and they could only be released 
train was run to Chicago over the Fort by either repairing the damage and re- 
Wayne Railroad, and a number of testa storing the pressure, or by means of spe- 
were Immediately afterward mode upon dal release valves operated by the train 
the tracks of the Chicago A Northwestern men 

Railway, evidently to the entire satlsfac- The automatic brake having proved It- 
tlon of those present. From Chicago, gelt vastly superior to the plain or 
the train proceeded to Indianapolis, where straight air brake first described, It soon 
other tests were made, and then back to became a standard, but during the transi- 
Plttsburg tlon period an automatic brake was eas- 

The outcome of these demonstrations ily converted Into a plain brake by a 
was immediate orders for equipment for manually operated special valve arranged 
the Michigan Central and the Chicago in the casing ot the triple valve 
A Northwestern, and shortly after for The gradual increase in the length of 
the Union Pacific Railway In the West, freight trains and the numerous ai el- 
and for the Old Colony and the Boston dents due to lack of brake control early 
A Providence roads In the East suggested that automatic air brakea 

I refer to these details to Illustrate should be made a part of the equipment 
the readiness with which railway olBclals of all freight trains, and to determine the 
took up this Invention and the compara- practicability of the automatic brake for 
live ease with which the required orders this purpose a train of fifty cars was 
were aocured, and because It has been fitted In the early eighties and taken over 
often stated that the trials and trlbula- the Alleghenies on the Pennsylvania 
tlona In the Introduction of the brake Railroad, and tbo tests made demon- 
were of the severest nature strated that such a train could be con 

Works were built In Pittsburg for the trolled on tbo heaviest gradients hv tins 
manufacture of the apparntus and were means 

fitted with the best tools obtainable in 1886 the Master Car Builders ap 

Standards were adopted and adhered to pointed a committee to report upon the 
In the parts ot the apparatus which re- feasibility of the application of brakes 
qulred uniformity In construction In or- to freight trains, and this committee In- 
der to Insure Interchange of the rolling augurated what are row known as the 
stock so fitted upon various roads 1 Burlington (Iowa) brake trials, made In 
think I am safe In aaylng that the course jRge and 1887 There were presented iwo 
pursued In the manufacture and Intro- trains fitted with air brakes, one fitted 
ductlon of the brake had a more Im with a vacuum brake and one with the 
portant bearing than anything else In brake operated bv means of attaihmonts 
deciding the railway master mechanics to the drawbars similar to the com eptlon 
and maater car builders a few years later first referred to Each of these trains 
to take up the question of the standard- bad fifty cars These tests proved the 
izatlon of various parts of ears In order inadequacy ot the type of automatic air 
that repairs could be more conveniently brake then presented by the Westing- 
made house Air Brake Company, as well as 

It soon developed that It took con- the Inadequacy of all the other brakea 
slderable time to apply the brakes with then tested 

full force and a longer time to release n becoming apparent that the lack ot 
them, and that In the event ot a break- gucceas at Burlington was due to the 
In-two of a train (a frequent occurrence comparatively slow application of the 
in those days) the rear section would brakes upon the rear portion of the train, 
be uncontrolled, and when this occurred the effect of which was to cause mogt 
upon an ascending gradient, the rear de serious shocks almost like lollialons, a 
tachod section might run away, with dls- new development was Imperatively 
astrous reaulta To overcome this dlfD- needed In order to Insure the suciessful 
culty a new development was necessary, handling of freight trains of fifty cars 
the outcome of whloh has since been As a part of the automatic air brake 

known as the automatic air brake passenger equipment, I had developed lu 
In the automatic air brake equipment the seventies a system of train signaling 
there were the same alr-puinp, reservoir, involving the use of a second train pipe, 
train pipe and brake cylinder, but In which la now In general use upon all of 
addition to these there were two Impor- the railways This signalling apparatus 


tant features added to the tender and had a sensltl 
each car equipment, tha first, an aux- a small rest 
I lllary reservoir, and the second, a triple and these w 
valve or device Interposed between the compressed i 


at any point In the 
small quantity of air 


brake pipe, brake cylinder and auxiliary gmall opening Into the sif 
reservoir. This triple valvo was so con- Imth the pipe and reservoir 
Btructed that when air was admitted to to a low pressure (at the 
the train pipe, an opening was estab- to forty-five pounds) By oi 
lisbed between the train pipe and the at any point In the train 
auxiliary reservoir whereby the tram small quantity of air to es* 
pipe and reservoir were filled with air signal pipe, the delicate vi 
under preaauro The valve also opened to was caused to move so 
a passage from the brake cylinder to the air from Us auxiliary resen 
atmosphere This was the normal con- whistle located in the cab 
dltlon of the apparatus when the brakes motive It was found upon 
were oft. To apply the brakes, the en- tlon that when the valve li 
glneer discharged a portion ot the air mote from the engine was q 
from the train pipe, whereupon the triple and closed as many as fii 
valve closed the connection between the whistle would be blown an 
brake pipe and the reservoir and between of times, the first time b“ 
the brake cylinder and the atmosphers, last escape ot air, tbat Is 
and then opened a passage from the aux- were set In motion five dist 
lllary reservoir to the brake cylinder, air, each capable ot doing v 
the piston of which was moved outwardly During theae developmi 
by tba air from tha auxiliary raaervolr found that the waves of a: 
so as to spply the brakes The restore- brake pipe traveled as rapl 
tloo of the pressure within tba brake 1. e. about 1,106 feet a 
pipe released tba brakes and racbarced (To be cont{nue< 


3 device connected to 
ipon the locomotive, 
arranged that when 
admitted through a 
the signalling pipe. 





Legral Notes 


A Had Patent Bill.— Representative 

t)lrili('l(l member of Congress from Ar- 
itaiiR.ib, amt rhalrman of ihe House Com- 
miHee on Patents, introduced on May 
Mh, I 'Ml :1 1)111 (H K K,77fi) to amend 
Set Mon l.sstl R 8 to include provisions 
for romijulaory licensing upon the order 
of the Commissioner of Patents and for 
iht' dct( rmination of the patent If such 
01(1(1 tic made and not compiled with 
Altliln a time limited The bill also 
(ontuliis a Section 2 which is entirely 
iiidepcmlent of the compulsorv license 
U'Hiurc, and rcada as follows 

"Set 2 That all patents of Improve- 
ni( lit of any new and useful an. ma- 
(Inm* manutactiire or composition of 
matter shall in no event operate 
tend the life of the original patent, but 
hill li patent on sueb Improvement 
linpi oveniPiitR shall exi)lre on the date 
of the expliation of the original palont ' 

There ih little prospect of any patent 
legislation being effected at the present 
session or CongresH, and doubtless full 
hearliigH will be accorded by the Patent 
Committee on the foregoing bill, before 
ati> report Is made thereon to Congress 
It requires but a casual reading of the 
bill to appreciate how detrimental it 
would he to the Inventive public as well 
as to I he public generally In stifling In 
vention limiting the opportunity of the 
Inventor to properly control and profit 
bv Ills Invention and retarding the great 
(ommerrial and other progress whlih 
tiecessniily results from the development 
of the aits by the exercise of Invention 
under the fostering influences of the pat- 
ent laws of to-day 

This Idea of compulsory license la not 
a new one to Representative Oldfield, 
who introduced the new bill, for he was 
on the Patent Committee of the Slvty- 
flrst Congress, and he doubtless re- 
memhecH the able aigumeiits in opposi- 
lion to the license proposition advanced 
by learned counsel at the hearings In the 
winter and spring of 1910, particularly 
that of Ml PiecIrricK P Fish of Boston 
On the constiiiitinrial phase of the ques- 
tion, Mr Fish speaks with great force, 
saying 

"The Conatltiil Ion of the United States, 
with wonderful foresight, as I look at It, 
says that Congress shall have the power 
to leward the inventor and to promote 
the* useful arts by giving him the ex 
elusive right for a limited time What 
does that mean'’ It moans what It says, 
the power to give him an exclusive rlgh 
mil Hie power to give him some other 
kind of right, and the courts have sc 
construed It I question the constilu 
tional power of Congress to interteri 
III this mattei It can make no dlffei 
cnco whether you deal with the Inven 
lor or the assignee If you give the 
inventor the ('xclushe right, that Is one 
of the things he hells to the assignee 
If the law 18 c h.ingHil go that he is 
otiliged to say 'I (’3110,01 give you the 
exc luslve right, of course, hecausr Con 
gress has passed a law saving that at 
any time or at some rime certain things 




this 


Mr Fish I 


1 V arlahle 


lit Ion 

down 10 the prcRcnl day, and In view 
of the conditions of the English law 
at tlie time our Couhtlfiitlon was ealab- 
llshed I think the C'oiiit c iglit to say- 
I don t know what thev would sav-- 
that when the Const it iitluii said 'ex 
elusive right’ it meant that and nothing 
else That Is, the exclusive right to 
make, sell, and use, as the statute states 
it, and the courts have so construed It, 
because the Constitution required it 
But that Is only my view, and I hope 
that it will never get to tha point where 
the ( oiiRtltiirional question will 1iave to 
he (talsed ” 

Ah to the practical effect of oompiil- 
sor.v (Icenses Mr Fish said' 


Tha whole patent Bystsoi of tha United 
States would bo detnoraltcad. Tha In- 
dustrlos of the United States have a 
hard enough time ahead of them for 
several years to rome and If we lose the 
merit of our patent system. I don't know 
what would happen. The whole stimulus 
existing for the development and 
Improvement of Industries ■would In my 
judgment be shaken to the foundation 
If there should be any Interference with 
that paitlrular phase of the situation by 
which for a short time — so short, as I 
say, that half of It Is wasted In the case 
of nearly every good patent — a patentee 
has the absolute control of his Inven- 
tion ” 

Notes for Inventors 
A Machine for Selling Lunebeona.— 

The popularity of quick lunches 
attention to a patent for a dispensing 
machine, patent No 994.717, to Freder- 
ick O BuHls of Rochester whose ma- 
chine automatically delivers a portion of 
food and provides for automatically 
measuring a portion of condiment as the 
food Is delivered, while the delivery of 
the condiment la under the control of 
the operator 

Pipe Holder. — Pipe smokers will find 
some comfort In an attachment for 
smokers' pipes which Howard KMlott of 
Washington. D C . presents In a patent 
No 994,912 It Is a small, neat affair, 
having a clamp by which it may be 
spring-held on the stem of a pipe with 
a projecting plate forming a rest to sup- 
port the pipe In an upright position on 
a table or stand, the projecting pla 
also forming a means for hanging the 
pipe up on a hook or nail when not In 

Enriching Coffee.— To Improve the 
quality, soften the flavor and enrich cof- 
'ee IB the stated object of a patent. No j 
194 78:>. to Kills M Potior of New York 
•Ity Ho sec'ks to accomplish these ob- 
jects by mixing green chicory root with 
1 c oftee bean or b<*rry and roaat- 
ing the mixture, the coffee being siibsc* 
lently separated from the chicory 
Driving Devices for Gas Engine Fans.— 

1 patent No 994,764, assigned to Gilbert 
J Loomis of Erie, Pa . the theory Is ap- 
plied that when the engine Is running I 
with a light load but with a high speed. ■ 
the cylinder radiator or condenser 
10 hlghlv heated as when the engine 
riulng slower. With a higher load, 
the Invention provides means for auto- 
matically varying the relative speeds of 
the fan and <<ngine so that the fan maj 
be given a maximum velocity with ih' 
low speed of the engine and this velocity 
IS so varied as the engine is sfieeded up 
as to keep the velocity of the fan within 
the linillB of safety 
New Explosive.— The E I Du Pont de 
Nemours Powder Co Is the assignee of 
the patents 994.841 and 994,842 for In- 
ventions of Harrold Hlbbert of Wllmlng 
ton Del , In explosives Including buty 
lene glycol nitrate alone and In connec- 
tion with nitrates and nltro compounds 


BioumT tAtwtm iirrXBTt^ 

|Mn to alt pa^tetoM. .Ihe 


with the lavsntOH. Terns 
Advertising Departasent 
AiiaaicsH. 


or iBMrss* M VwMsorw, 

MANUBB 8PBKADtDa.-^«HMa W. ^ _ 
HAsn, Economy, Ind. nui ' taventton rtftatss{ 
to manure epresdere In which the OMtertslxU 
distributed from s wagon hy Mesas of a dhe 
trlbutlng cylinder or heater, The cytlndw Is 
shown In perspec live in the engraving 
purpose le to provide a dtatrlbutlsg cylinder 
which will be simple In oonstruetton and 



icANUKE seiuuom 

In operation, the distributing cylinder | 
0 constructed that It wlH not odly 
ind piactlcally puleertee tite mai 


(cr area then that occupied by the ma- 
chine Patenta In this rase are pending andj 
bv taken out In Canada, (ireat BrItala, 
Germany and other forelga countries. 

T(«9C W ) BTSaxLY. Lewlsburg, W. Va 
.\n object In this Invention Is to provide a 
clvvlce which ordinarily can be carried by 
Insertlag the handle thereof on the pole of the 
leiipcr or mower, and which, when It Is de 
9lrvd to use the same, cao be readily clanipi'd 
onto the wheel of tbe machine and oUltsed to 
[rest advantage 

or cieaeral luMroai. 

PIIONOOIIAPII SkpriMcS T. E. Whit*. 
;< 0K w ttrd St., Oklahoma, Okla., and Jobs E 
"r’liiTS, New York, N Y A fragmentary plan 
lew la Illustrated lu the engraving. In which 
tixlllnry sounding boxee are shown ronnccted 
I (unltlple with the primary aounding box 
The lovention relsivs te an Improvenirnt 
whereby the effect of the vlbratloas Imparted 


‘‘Compulsory llc«nge would be fatal splint 


A Westinghouse Pstent.— Ooorge West- 
inghoubc of I’litsburg bus Just patented 
No 't>)4,Kio. cooling and ventilating 
means for electrical apparatus in which 
a system of fluid passages having inlet 
and delivery ports are combined with 
rotary and Stationary parts and the ve- 
locity of flow of fluid through the pas 
Hagps Is affected by the withdrawal of 
the fluid from the delivery ports 

A Pocket Ink-stick.— Fountain pens are 
widely used and Harry N. DeLanoy of 
Nelsonvllle, N V , baa patented No 994,- 
24, an Ink stick or cartridge which can 
be conveniently carried iB the pocket and 
leanly handled and will render the use 
>f a nilef unnecessary. The cartridge 1* 
n the form of a poroog splint whose 
lurfscv film Is of a coloring subetanof 
soliihle In water and Is formed of n dry 
jKiwder adhering to the aurtkoe of the 



ruuNuusArg 

to the stylus by the disk or cytiDdvr or sny 
other type of secoudary tablet Is modlfled by 
a plurality of dlaphragtiis, therviiy Increasing 
bho dlsilnctnen of tho sonna. In Ibis Inven- 
tion the effect of the movcibent of the stylus 
Is ampllfled. with mean* for varying the num- 
tier of dlspbragtns which will be operative at 


gate* 


to Bitee taiiM guide. . 

eoll. N. 0. This tttvWtm eetf^s tett'ffVin 
sod tbe tner* pai^l«.T piiri^ ^ to gf 
• tool of this gaaanil ekartotfc kqitebh 


WUKNta. 

either Alono as a hand lastrumeBt or fa 
comblaatlon with » rotary b(*4«- Use* gar- 
tleularly stated tbe Invaotton ilMiwif in the 
engraving provtdea a wraoeb hSTlag a two- 
part shank ndapted to ha bent ajnd used n* 
haadla or to ha stralgbtanad aad put Into 
brace, ibo tool fitrlher immprtalog various 
portlooi whereby It la adapted to he used u 
ID alligator wrench, n monkey wreoeh, og h 
socket wrench. 

CLAJir— B Angus ornnge, Mass. Ip thig 
ase the lowaiion provUt* n otowp br t u bis f ' 
bly clamping articles of various dimensions 
aad proportions. Use I* made of bandtsd 
clamping screws, having clamping bar* oper- 
atively mounted thereon, with means In one 
of tbe bars for screw tbreadrdly engaging the 
damping sorewo and mcnas In the other 
Hamplng bar for pmentlag tbs said bar from 
sliding longltudlntJly on one of 


MwwMlkeM ttktUtlMh 

WINDOW CLEANER— JoHH W. Oisaoirn, 
2T25 Jackson 8t , Btker City, Or*. The lavmi- 
lllustrated by tbe engraving rclatea to a 
a for cleaning windows ot the like, wblck 


CLOTH PII.BR B R, AtWokk, New York, 
N Y The ala In this laVcmtldD la to provide, 
in connection with a table and a rectprocntlttg 
carriage snd track for supporting the ‘ ' 

piirpow of hiylDg the fabric on said tabic 
superiiuaed folds, a guide or set of 
for properly posItloDlag the fabric as it U 
being laid 

rxicK BEAM ti;bb,--p. H. Fmbi, 

>rk. N Y Tbls laiprovement provtdek 
min* for Intcrlocklog the rsilods tayevs of 
»tal wherefrom the cowlpWtad tube I* 
structed In a form wherein Hta jntoed Cad* of 
[each layer are prevented from Iprcadlni by 
the body structure of the otbac Mytirt ntul 
Ides a tube constructed of n **rtaa of Igf- 
en arranged to form a eogtlnaodo WoJl kAvteg 
an even thlckoeaa. 

IHRIGATIHO aTBTEHc-xf. . 

Edgar, Neb. An object b*rt 1* te {World* 
syatam which may be SnWieOilfi^ , ' ' 
ta those va.llcya in which tfteW Id >'«- d(b*#» 
^ water at whose Mvel thotedddtf tt« JnoW 
wore or less wet Asdt«*» ( 

•ysteni In wfctih lands It nodWt 
_m atream may .b* ttelcWtei' 
wscassttr <w nnktag «tebao ■«« 

Mm atrasM ItoaU, ^ ^ 



waeiiow clUwbi. 


tn Mm term of « Onsibte ffBeitaWtle wlffw 
thgt M sdaittad to ha rotated by n 4M(l^ 
sonroe of power at any sarttaUa nnfftbi A4a 
oh}««t la te provtde A ataaMr arlMi it bjM!ar> . 
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raw B0<HU. no. 

[OiononABT or Aviatiok. Br Robert Mor- 
rla Pierce. New Tork: The Baker A 
Taylor Company, 1811. SS7 pp. Price, 
11.40 net. 

Iti bU pr«tac« Mr. Pierce tall* ua that ttj 
M bean hla attempt “to produce a t 
tor the uae of perauue Ititeniated In avlntlon 
trojB any ot the rarloua polnta ot view from 
Which it may be contemplated, or from any 
Of ‘the athrtliic polnta from which It may be 
puraucd.” That bu hue aueoeeded In thla at 
tempt, arcn the moat curaory examlnatloo ot 
the hook mutt prove, in the effort to be com 
put* we And many a curious compound which j 
haa tumeceuartly swelled tho volume ot words 
Thus we dud ouch unnecessary eomblnadous | 
is “aeroplane-accident,'' "aeroplane-eaperl 

ment," '^eicmUne-fllgbt," acroplane-owMr,“ 

“aeroplane-raco," "aeroplane-term," “aeroplane, 
tower," and 'aeioplane-work " CumpoanOa 
tueh BB these may be produced a 
the hundred Perbapi that explains why thuj 
dictionary contalna no fewer than i,2TO title 
words and phrases. In the dsIlnUlon of a 
helicopter, we are told that snch machines | 
depend "for llftlog or austslnlng power upon 
vertical screws or rotating air foils,” where | 
evidently a borlacntal screw U meant 
The Now IunraNATioNAi. Yeah Book. Now 
York Dodd, Mead A Co., I'Jll. 837 pp. 
Among the noteworthy features of this 
sar's International Year Hook, which may 
well be regarded as an annual encyclopedia, 
polities, current history, and blogiaphy 
Bublacta such as the referendum and Initiative, I 
cunservutlon, munlrlpal government, banks and 
banking, strikes and lockouts, aibllratlou, in 
other words, sublecta which have oceupUd con- 
siderable apace in the public pre*s during the 
past year, are treated with commendable fall- 
■ On the other hand, we flud the division 
aeronsiitles rather one-sided The devel-| 
lents In aviation are summarised i 
aidering the llmltatluna of spaco . bui 
velopraent of the dirigible, which I 
truly remarkable. Is limited to an account of| 
Wellman's "America," the Zeppelin airships, 
the Willows dirigible, and the "Clement Bay- 
ard 11," nolwItbstaudUig the tact that the Par- 
lave made wonderful records, and that 
every military power of Buroito has 
(or two years past been cugaged In the hulld- 
dlrlglbles. The article on aatronomy la 
Aa Is natural, conaidursble apace te de- 
voted to Halley's comet It U no longer wr- 
(ousiy thought bv nstronomers that light pies 
the sole cause of tbs pheooawDii ut the 
tall More Apa<e should bate been de- 
voted to the discussion of new bIhih The 
topics under the head of Industrial chemistry 
rather arbitrarily silectvd. 
Ccnstderable spaev Is devoted t<> radium pa|>cr 
and Bber, artiOcUl rubbei, pc rmutite lllterlug. 
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the man's moat Important contributions to 
adenee being given under each name, 
second appendix is a tabular sluumary. In 
chrouolQgleal older, ot chemical events ot 
standing Interest Tho bonk Is one .of i 
than ordinary merit. 

Modmn Guns and Gunnery, A Practical 
Manual for Offleers of the Horae. Field, 
and Mountain Artillery By Brevet 
Colonel H. A. Bethell, Royal Field Ar- 
tillery, Woolwich P. J Cattermole, 
Wellington Street. 1910 
Qlita comprehensive and admirable worl 
been written for the use or offleers who may 
be deterred from a study of b< me otber 
looks because of the real or Imaginary te 
.f the matliemutlial demonstrations with v 
their pag<s are apt to hrlstH' While th 
signer ot guns, eairluges, un-l smunltlon 
have Bn exart mathematical knowledge o 
ce of guniiriy, the offlier who usei 
need have no more than tt clear under- 
standing of tlie pilnelples of gunnery to enable 
to apply tbesn principles In handling 
guns Tills work is Intended llrst as an easily 
understood manual for (host whose whole duty 

•nee of giionerv, and secondly it is intended 
IS an introduction to the study of mon 
lanced books. The last I'dltiun. wrilte 
DO-l, has been thoroughly rowiUten in 
duclng the present work The theor fUal pot- 
ion has hceu altered, the halllsllr tabl-s made 
uore perfect, and some of the older theor 
luve been modified by recent expeilcnce '1 
look le divided Into four parts, consisting 
'Theoretical Gunnery" , "I’rlnclplea of Ci 
struetJon of (inns. Carriages, and Anjunltlun" , 

1 Uunnerv" , "Modetu Quick-firing 
Kqulpments ' . and "trunnery Cab ulatlous " 

Is aulticlent to say that the autbn has s 
"ceded thoroughly In hl« aim to lie coinpn bi 
elve and clearly understood The work 
abundantly and Judiciously lllustiated. and 
ic best of Its kind (hat it has be 


but I 


t all t 


the li 


applies 


of the new coal-tar dyea, pertumea. and 
like. Achievements tn electro-cliemlatry and 
olectro-metallnrgy, la which new events may 
he recorded almost from month to month, find 
place whatever In thta volume, through 
some curious oveixiglil Indc-ed, In science 
and engineering the Year Book aeems to h< 
weakest, and It is Just hero where it should 
strong ns In other portions 'Ihi 
criticisms made should not mllltale too serious- 
ly Against the hook fpr there can be no doubt 
piece of painstaking compilation ot j 
bappcnlngs during the past year It will prove) 
valuable reference book. j 

A CoNCME Himtobt or Chemibtbv By T 
P. Hllditch. New York: D. Van Nok- 
trand Company, 1911. 368 pp Price, 
11.25. 

Considerable Interest Is being manifested at j 
p present time In I be history of arts and 
sclcDCe It seems Indeed as U no rational per 
in thla age of the most remarkable 
aclsntlfic ichlevemenU, could remain In perfecil 
Indifference, never giving a thought to the In- 
quiry after the origin and growth of this won- 
derful element of our clvUlutlon. To the 
student of science, some famtlUrlty with the 
History of hla subject Is Indispensable for a 
thoroughly intelllgont grasp of hla work It 
that perhaps the best mode of acquiring 
this familiarity Is through the consultallou of 
the original publications The process of thus 
imbibing historical knowledge Is. however, slow, 
for the most part fall* Into the iM-rlod of 
sn'a life woik rather than Into his college 
years For reading to be carried on concur- 
rently with the younger student's regular | 
work, such B hand book aa the one before us 
la eminently destiahle. The anthor gives a 
brief but very excellent snrvey of the principal 
the hlsiory of ebamlatry. The text 
is divided into eleven chapter*, under the fol- 
lowing headings 1 Ths klTolutlon Of th«| 
Bdsnee n The Chemical History of Fire, 
Air. and Water, III The VUtraate Constl-| 
tntlon of Matter. lY. lootganlc Compounds | 
the Iaws of ChemlntH OomhloaBan. 

« on the History of the Bleoapnta ond| 

thoir Chief Compound*. YI. The History of 
Organic Obemlstry Vil. Compounds «pd Ke-j 
Action* In Organic Chemigtw, VIII The, 
Chomlatvy of Flint naff Atllmal Life IX. Tho 
AppHcAtfoB of Chot»t*ti7 to Maauf*<tturea X 
t^ho History of phyoUml Chotnlstry- XI- Tho 
of aspWtmmM NgtkoA Th«rt ora 
tww k*#*«dlcms th* Am ^lirt^g » iil«*r*phl«»l 
tMii « 11m <w>t i m p R i W , > Mrtrf f*mm4 ol 


Tue Seven Pollies o 

Phln. New York: 

Company, 1911. 231 pp., 34 lllustra 

tlonB Price, 2125. 

This Is the second edition of a hook which 
ts deservedly toimd favor The follies enu- 
merated are Hquaiing the circle llie Uupllea 
tion of the Cube, the TrUetllon <if the Angle. 
Perpetual motion, the Alchemical Irnnimutii 
1 of metals, the Fixation of mercuiv, th< 
eisul medldne and the elixir of lifi' I'hose 
n fulliea lonstltuted practleally all of the 
iditlon of till* iHiok In thU second <di 
will be found discusaions of perpetual or 
burning lamps, the alkahest or universal 
out. pallugcnesy, the iiowd'T of sympathy, 
des a uumlsT of paradoxes. Uluslons aud 
Vets whi< h should hardly lind n plact In 
book, and winch Include the Fourth Wmeii 
llow a space may be apparently ctclarged 
mervly rUanglng Its shape. Can a man lift 
blmaeU by the straps of hla boots'/ How a 
ipider lifted a snake. IIuw tin shadow may 
H- made to move burkwaid on the auadlal, 




cal prohic ms shoulcl have been included in this 
>ook Mure appropriate Is the dISeusstoo Of 
eeich populai fallacleu, ees the following That 
Host great dlstoveiles are made by B'N/ldent. 
TXint the: Idea of the sleeem einglne was sug- 
h’sted by a teakettle. That wbetstooes are 
died to Icase-n friction. That lightning never 
strike* twice? In Hie same place, That the 
fire came from hiamheB ot tree's move-d 


Thk Open Book of Nati ke An Introduc 
tlon to Nature Study By the Rev 
Charles A Hall Ne'W York The Mac- 
mllluii Company. 1911 8vo , 288 pp , 
Illustrated Price. 21 76 net 

Nature with an Englsh background Is here 
pictured In such a way tlial yomig readers 
he drawn toesard Its ueystcriev and Its de- 
lights. while older reaelns who have hot vet 
-n the Joy that rlghtlv ellree'ted observa- 
anel the discovery of underlying farts al- 
ways brings, mav taste' of the purest pleasure 
is life ban to offer The Illustrations — ot 
inery, plants, birds, animals, and foaslli 
Include aume beautiful re'pruductlons In color 
healdea acoiea of studies In black and while 
i’e are taught to read thee slgna of the ground 
'e walk over tn Ideiitlfi the eommouer to*- 
ila. to name the birds aud to know tholr eggs, 
a oanu' the wild flowers and loam their well- 
ived nooks. There is ei glossary which will 
prove very useful 

How TO U.SK THE Ei.ectbk' Light with 
INOKEASED HcONOMY and EVMOtKNOY 
Including a Chapter on Electric 
Hentlng By Frederick H Tayloi 
London; Perclvul Marshall A Co 7fi 
pp Price, 25 c'ents 
A simple Instruction hook for householders, 
shoi>-kee|>i'ra, and factory owners U eontuins 
enough gvKMl hints to make Its perusal by the 
nsumer of eleetrleltv well worth while, hut 
must lie read with the understanding that It 
wrtttan from the standpoint of tho electrical 
Uidwtry ami with referenoe to XEglltb coadl- 
tton*, which in many Inttaoce* differ gmtly 
from tlMH of Awrlea. 



Nothing is so 
vited to the life 
of an automo- 
bile as a proper lubricant. 

The following elements «re esgentlal : 

Proper Adheaivenees: 

Adhesiveness in lubricating 
oil IS the property of clinging 
tc metalli. surfaces. Polarine 
ha« the correct adhesives 
ncM for motor car use. 

Proper Cohesiveness : 

Cohr-siveness in an oil is its 
property of clinging together 
to maintain a proper film be- 
tween wearing surfaces. Two 
oils may maintain this film 

• equally well at one tempera- 
ture, yet materially differ 
from each other at another. 
Polarine maintains a per- 
fect film both at low tem- 

K eratures and in intense 
eat. 

• Low Cold Test: 

Many oils congeal at low 
temperatures. This interferes 
with the operation of a car in 
cold weather. Polarine flows 
freely down to zero. 


Carbon Proof: 

Carbon deposit has long 
been the commonest cause of 
automobile troubles. We 
have succeeded m practically 
eliminating from lubricating 
oil the carbon forming ele- 
ments. This makes a great 
forward stride in automobile 
lubricants. Polarme gives 
yractical freedom from car- 


m 


1 deposiL 



The Polarine brand 


Polarinm Oil, cold in sealed can*, 
gallon and five gallon sizes; or in 
half barrel* and barrels 

f^arint TVonamwsi'on Lubricant* 
for transmisiiona and differenli*te, 
•old in three tonsistenneb, in cans 
ol convenient size, also in half 
^rrola and barrels. 

Polarine Cup Grwaae anil Polarine 
Fibre Creoae, the latter ol high 
melting point, especially adapted to 
use on universal joints Sold in 
round cans. 


boat send for our bmiklel, “Polarine 
Pointers." It includes hints on lub- 
rication and the causes of motor 
troubles. Write our nearest agency. 

STANDARD OIL COMPANY 
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actual The Inipoaalbllttj may bo realtaed from 
the atatemont that oxy^o and hydrocoa besln 
CO dIaaoolBto at 2T00 de( F. and bave rtacbod 
their limit at 4800 deg F. At a tempera- 
ture of 12,000 deg F chemical action 
of oxygen upon hydrogen la Impoealble. They 
would remain perfectly Inert In each otber’a 
I auclcty It la Impoaalble to glre figorea for tbr 
temperatare limit In the caaea yon preaent 
I Kent, In hla "Mechanical Ehgtneer'a Pocket 
Book," new edition, pagea 780-0, given a for- 
mula for calculating the temporature of com- 
hnatlon of mateiiala containing carbon, hydro- 
gen, oxygen, and water vapor But be aaya 
that the temperaturea obtained by experiment 
are below tboae obtained by calculation, for 
which he givee certain reaaona We aend the 
book for IS 

(12475) O, J C. ankg: W« Are occupy- 
ing a ateel concrete building hero which vraa 
hulahed ooi( year ago On the rear wall of our 
a lore room and baaement we have bad foil 
Btrlpa glued up and down on theae walla, 
through which the currant paaaea for the 
burglar protection Through either chemical 
action or molature the current le ao much In- 
terrupted that wo cannot nae the burglar pro- 
tection, and the foil Itaelf aeema to have gone 
through a chemical proceaa, eo that it rutw Off 
like powder Now what we wlah to aak le It 
there U anything that yon know of In the 
way of a thin covering that we can pat over 
theae walla ao aa to make them moixturo- 
proof, ami 4o which these fbU itrlpi can be 
attached, and work with aatUfaettoo. A. A 
coating of abellac will resdoT tinfoil moUture 
proof TMi la uted iB rartotH electHcal appt- 
ratua for tbla purpoae, tuoh a» eondeneera, 

I where It la very Moeaaary heep ent ^ 
water. The ahellac will act an « glue (« make 
the foil adhere to the wall. The gtse win not 
ba B i i iiw r y. The ah^ M * glM tewaafar 


an advartlaer 
who will fumlab me with an ontfltT A. Ton 
will hod the Morae and Conttnental aipbabeti 
uaed In the wireleaa teiegrapb to CelUn'a 
"WIreleas Teiegrapb Handbook,” which we aend 
or II 10. We moat be exouied from copying i 
them whan they are accesalble la printed form. ' 

(12479) P. W. B. Min: 1. Wlut | 
form of tuning fork. cyUader wire, or other 
mechaolam, la the moot aeoaltive to lonoda 
produced by other meana of a mechanical na- 
ture of the voice? A, A tuning fork mounted 
npon a proper reaoaant bos, wUJ take up'^lhid 
reproduce any aound of exactly the aame period 
aa Ita own. and to reproduce It. 8o too wUl 
a piano atrlng, aa you may prove by rsMng 
the loud pedal and alnglng a note late the 
piano. Ton win find aeveral atrlnge to be ilr- 
Ing forth their toaee, which are the overteae# 
of your voice when alnidng that note. We do 
hot know anything more aenaHiva than thl«. 
2. Ik there any Inetmmeiit made, or how ean 
I make, or have made an Inatnmmt that can 
be attuned to varloua eounda, aa live* on the 
piano, eay. or on a harp, or irMlA? A. There 
le aa InatruDaent called the pbonatiteprapb 
wbioh reglattra any tone apokan or aoiig Into 
it Thli you can learn abont Ay nWeewItlg 
Ohm A Co.. B8 Fifth AveniM. Jtew York. 
8. What booka are tho beat aathorlty on 
aeouatteg, or atndy of aonnde and methoda at 
tectlng them out, or attunidg ottwr tblplp ^ 
them? I am not np in tbta HaA am I A 
aotmitlSe man, ether then bole penen) 
lug but not from a matkamatleal ataol^eiiit, 
•o aometbtef of a Mm^ mMM la apt Bo lb* 
of more value to m^ ami witk tUe th WMi 
yew reftrenoe wUt be Repel, it ptptl*. 
A, The lateet book ok eeekMli.ll 
'Textbook Iff ReBn«,» wUOb mu flJI kik« «i«; 
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Publisb^ in 
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tM |t» liundhctiire 
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4 TT^SlfiPTi bad long baen made to 
H^^n^airirfaatiuira a real white palat of 
httb jwwar tpom baryte, other- 

udM loown a» heavy epar. which ha« 
iMM iMgely a« an adnlterant to 
other wbtf* jdgnjenU, The varloue at- 
with attooew both in Oermany 
aad w^nytan d when the eubatance com- 
tteretaDy fcnown aa Uthopose was made. 
It baa ai*o alade been known by Its other 
oommerdal naraea, such as Orr'e white, 
Jeraay Idly white, pont^lth, oJeajn white, 
wad others given by various manufao- 
tttrffl. It ta a obemlcal compound, the 
ebnaUtslteata helng cln« ialpblde 29 6 
pay, (ttet. add harhim anlphgte 70 G per 
oenk, llOtea fairly port- . solutions of 
fct^DWtt atrength and proper temperature 
of sino aulphate and barium sulphide 
are mixed in their molecular propor* 
liana, a heavy ftocculent easily flltered 
preolpllate is obtained aecordlng to the 
fomula: 

*a BO, + Brt + H.O - ZnS + B»80, + H.O, 
This precipitate, however, has very little 
oovarlng power. John B Orr, of England, 
discovered that when It la heated to a 
dull redneat and suddenly plunged in 
cold water and then thoroughly ground, 
washed, and dried. It is completely 
Changed Into a new substance, although 
with no chemical change, far exoelllng 
In Us gualttlea most of the white painta. 

cause of this change la not well 
fcaown. It seems probable that this treat- 
ment canaes an Internal re-arrangement 
of the tootecules The different com 
merclal aamplre vary In their compo- 
sition to a alight extent, and the modes 
of the manufacture are kept as trade 
secrets. In recent years the Quality of 
the aubstance haa been much Improved 
and made uniform. There Is no dlfflcnlty 
or mnoh complication in Us manufac- 
ture, aucceas depending to a large extent 
on the purity of the substancea used and 
thoae again are more or less easily pre- 
pared. But the manipulation must be 
oarrled on with care and knowledge, as 
otherwise the result will be unsatU- 
factory and the presence of Impurities 
will make the paint colored and totally 
unfit for the purposes for which It la 
used. 


The barium sulphide Is made In the 
following way: About 100 parts of 
finely powdered baryte and 20 parts of 
coal alack or charcoal, petroleum resi- 
due, pitch, sawdust, or any other atib- 
atanee with a high percentage of car- 
bon also finely powdered are mixed thor 
oaghly and heated to dull redness with- 
out any contact with air. Asphalt of gas 
works Is a capital reducing agent, as 
ths hydrogen contained in It prevents 
the formation of polyaulphldes of barium 
The argol residue from tartaric acid 
vats Is also a good reducing agent. An- 
other method used In some factories con- 
gists In mixing 100 parts baryte, 200 parte 
common salt, 15 parts charcoal powder, 
and toasting the materials In a reverbera- 
tory tnrnace, the salt being used to assist 
fusion. At the time of roasting the fol- 
lowing reaction Is supposed to take 
place; 


. B»80,+«J«B88-f-4C». 

When the reaction Is complete, avoiding 
oontact with ajr as much as possible, the 
baylum sulphide Is leached out after dl- 
geatlag the mass in vats and filtered 
When tfaa solution reaches a density of 
17 degrees Beaume, long yellowish 
needle-Uke crystals separate' out from 
the mother tlauer, consisting of crbenil 
onlljr purs barium sulphide. Any Im- 
pnrlUes in the haryts generally do nut 
afect the purity of the barium sulphide 
fottned. The metals, like copper. Iron, 
Awi mgngaaeM that are occasionally 
mwasnt In the baryte, form Insoluble 
aulpUdos, whereas barium aulpbtde 
, completsly aoluhle. Barium sulphide 
has a h^Bttc odor and alkaline taste, 
aed in water forms a mlxtare of bsrluffl 
b^ntts and barium snlph-hydrate: 

' - . iw+a,o-B*<8n>,+ 
tt slhaiBd not be expoeed long to the Sir, 
as W Ibsn converted into Ba GO, and 
ittvan dtt owing to absorption of 
,‘iiiistwit'fn4‘rO(V - 

1: about fiO pw esnt ooneentration 
'‘fSibtiiiiSS' 'ilad isini^ature 
^ and aheil jaw iww sulphate 
Hbo'rate at: 


which the Ba9 Is poured w’e get a char- 
acteristic precipitate moat easily filtered 
and dried. It is now placed In muffles 
and heated above 920 deg F., suddenly 
plunged Into water, ground, washed thor- 
oughly and dried and la ready for the 
market. Overheating should be avoided, 
as some of the ZnS then becomes con- 
verted Into Bine oxide. Formerly 6 to 
10 per cent of zinc oxide used to be pres- 
ent Invariably In the commercial prod- 
uct, but os Its presence decreases to a 
small extent the efficiency of the paint, 
the heating is so regulated that the per- 
centage of zinc oxide present Is very 
small. 

Lost year I carried on about twenty 
experiments In an attempt to make 
llthopone from baryte and the zinc 
carbonate mineral known as smith 
sonlte and secured fairly good reaulta 
For reducing agent I used argol residue 
from tartaric add vats containing about 
95 per cent carbon A slow prolonged 
heating to dull redneas for about eight 
hours gave tbo best yield of BaS— 
about 56 per cent. Heating at a high 
temperature for three to four hours also 
gave fairly good, but aomewhat low, re- 
sults. varying from 40 to 49 per cent 
The BaS was almost pun. For -the 
manufacture of ZnSO, from the carbon- 
ate, I got fairly satisfactory resuUa from 
a method I devised The ore was finely 
powdered and treated with crude H,90, 
and heated when a lumpy mass Is formed 
and when hard It was powdered and 
roasted There was about 2 per cent of 
iron In the ore which was oxidized and 
the zinc sulphate was then leached out 
by digesting with hot water. Another 
good method la to dissolve the mineral 
in HBO, and then treat the solution with 
bleaching powder and remove the precipi- 
tate by filtration, the iron being tbus elim- 
inated 

Llthopone has had quite a history in 
the market. When first brought out It 
was condemned as a hoax, as nobody 
would believe that BaSO, could form a 
paint But It has been able to outlive 
Its condemnation by sheer merit. It la 
one of Uie most effective and durable of 
while paints In the brilliant white of 
Us color, Its fine texture, and hiding 
power, It U scarcely surpassed by any 
one white paint, and change of weather 
or atmosphere has practically no effect 
on It It finds use In many Industries 
It Is Indispensable and largely used In 
the manufacture of floor oll-cloth, aa It 
does not oxidize In time, and also In the 
cheaper grades of enamel paints, as It 
docs not combine with rosin or semi 
fossil resin varnishes. As a ready-made 
paint. It can be kept for an indefinite 
period In the package without deterlora 
tlon It is far better aa a marine paint 
than zinc oxide and lead carbonate 
Mr Toch, the well-known expert on 
paint, sums up Its qualities In the fol- 
lowing words "As an Interior white, 
a first-coat white, a ready-mixed flat 
paint for surface, or as a pigment In the 
lighter shades for floor paints, Utho- 
pono cannot be excelled for Its body, 
durability, hardnesa, flneness of grain, 
and ease of application " Mr Toch also 
notices one peculiar habit, Its photogenic 
property, 1 e. Its power to absorb light 
and give It out again When It Is mixed 
w'th linseed oil or varnish and then ex- 
posed to the direct rays of the aun. It 
turns grayish readily, and In shade re- 
gains Us normal color The reason of 
this is not known But Prof. Osfwald 
has Burceeded in eliminating thla power 
of llthopone, and the discovery is cov- 
ered with patents. Some cbemlsta have 
tried to explain this by saying that the 
coloration was due to lead forming a 
load sulphide. But this does not seem 
to be a satisfactory explanation, for In 
the manufacture of floor otl-cIoUi lead 
driers are always used and no coloration 
results, and moreover ZnS seldom Itber- 
atee Its sulphur In the presence of any 
neutral salt, and so atro&g Is the chemi- 
cal union that It Ifl perfectly atable In 
the presence of orfianic adds. 

It Is rather Interesting to know that 
BaSO. Is regarded la this country aa an 
adulterant thus lowering ths value of a 
paint containing It, whersaa In Europe 
Its presence la palnto, aopeelally white 
lead, la valued tor Its whlteneae, elao- 

tlclty. on atWmutt of ita IdqoloMHty In 

acids, Its fflrtottw oovoriac and 
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Its resistance to atmospheric cases and 
rhanges of weather. Baryte is nov on 
important mineral for Its extsnstva In- 
dustrial uses It is used in th« manu-j 
facture of paper and rope to rlw wslgtit. 
and It forms a covering to canvas sacks 
in which ham is sent to the market. 
The carbonate mineral wltberlte used to I 
be the chief source of Ba(OH)„ hut] 
owing to Its rarity In commercial quanti- 
ties baryte has become the source of 
other barium compounds The greatest 
possible use of baryte Is In beet-sugar 
Industry in the separation of sugar from 
molasses, and some claim that It is also 
applicable to cane sugar Industry It| 
Is also used to purify water in steam 
boilers and in the preparation of hides 
In tanning It occurs exlcnatvely In 
this ronntry In Missouri, North Caro- 
lina. Tennessee, Illluois. Kentucky, Vir- 
ginia, but the annual production 
rather small — about 61,668 short tons, 
value $20.3,1 r.t (1902), of which more 
than half came from Missouri U is also 
imported in small quantities from out- 
side. 

Aviation Sickness 

M odern progress is not without its] 
drawbacks, as would appear from the 
fact that after being familiar with 
mountain sickness, we aie now to have 
the "avlatoi’s slikness” inflicted upon 
us This expression does not mean any 
slight upon the numerous contingent of 
aeroplane flyers, hut Is ap actual sick- 
ness which Is felt by aeronauts, and Dr. 
Dastre spoke about It at one of the meet- 
ings of the Kienih Academy of Bclences 
Several doctors were at work observing 
It reicntly and especially during the 
Bordeaux aeronautic week They noticed 
the effect upon the pilots of aeroplanes 
when filing very high, and also mount- 
ing 01 coming down very quickly 'When 
mounting In the air, they find that 
breathing becomes shorter when at 6,000 
feel hedght, and this effect Is more notice- 
able than with ordinary balloons The 
heart Is notu'ed to heat faster, but gen- 
erally there are no palpitations, and there 
Is only a slight 1)1 feeling which the 
aviator Morane thinks Is a nervous sensa- 
tion dtie to anxiety and the emptiness 
of space Buezing In the ears Is noticed 
only at a greater height, about 6,000 feet, 
although Legagneux felt a cracking noise 
in the cars when flying lower than this 
According to Morane, the view is always 
very clear, but another flyer had verit- 
able halluclnallons on one of his trips, 
and at each Instant he imagined that hoi 
the tower of Notre Dame on his 
right, although he was hundreds of miles 
from Paris 
When flying at 3, ,500 feet, and espe- 
cially above 6,000 feet, (he reflex move- 
ments of the system have a greater am- 
plitude This appears to be duo to a 
■ombination of causes, such as cold, a 
norn rapid breathing, quicker heart 
teats the effect of sunlight and troubles 
of hearing, to whbh we must add ner- 
vous tension and fatigue The doctors 
ilso noticed what were the offsets of a 
lapfd descent In an aeroplane, and these 
appear to be a burning sensation in the 
face and redness One curious effect is 
great tendency to sleep, and this is so 
strong that the eyes sometimes (lose in | 
spite of all efforts to keep them open 
We must take It on the authority of Dr. 
Dastre that not long since a young pilot 
started out on an aeroplane flight, and 
was afterwards found fast asleep In the 
open fields When awakened, he did not 
■mber how he had come down. Thus 
thn different kinds of ’‘aviator’s sipk- 
ness” arc likely to give some startling 
■suits 


IMntt Avlatiwi tJSAM 

has b«en raissd for prlCae for ths Dotrolt 
moot, which Is to he belt] fqr f fypia 
ItuM ffth to July ith taoliulve. 


As be was the Aral to exhibit a SMriot 
monoplane In bl« atom In Now Tork 
and Philadelphia, so John Wanamaker is 
also the first to put an aeroplane on sale 
In his New York store. He Is exhibit- 
ing there a Moisant monoplane of the, 
BlArlot type, which Is shown equipped 
with an Ansani motor for the sura of 
$4,000 There Is also on exhibition an 
Imported French balloon, the' price of 
which Is but $1,600. It Is probable that 
other department stores will adopt this 
idea, which will enable ardent aviators 
to purchase machines at a moment's no-: 
tloe. If not to fly them as quickly. 


llie International Speed Bace.- . 

the third Ume the French will try to 
capture the Bennett trophy in England 
on July let France has a better team 
this year tjvan ever before. Alfred Le- 
blanc will again pilot a 100 horse-power 
BlArtot and will have as team mates M. 
Edouard Nleuport and M. Chevalier 
Nleuport monoplanes, which machine 
holds the record for nearly the distance 
of the race— 146 kilometers— at 80 mllea 
an hour Auhrun will be the substitute 
If any Is needed To defend the cup 
England will have Oustave Hamel with 
a 100 horse-power BlOrlot, Alex. Ogilvle 
with a powerful "baby” Wright, and one 
other aviator yet to be chosen, America 
will have only Charles T Weymann, who, 
nevertheless, stands a good chance with 
a fast Nleuport monoplane Austria will 
send Herr Flesch, with a fast monoplane, 
and Oemiany will also be represented 
The race will be run at Eastchurch, Isle 
of Sheppey, and will start at 11 ‘46% 
A. M. 


Hamilton Plies Aroaml the Comeetleut 
State CapltoL— Emulating Tom 8op- 
wlth's flight around the Philadelphia 
city hall recently, Chas K Hamilton flew 
about 10 mllee from New Britain, Conn, 
(his home town), to Hartford, where he 
circled several times the 274 foot-bigb 
dome of the capitol before dying over the 
heart of the city and continuing for 16 
miles farther up the Connecticut RJver 
toward Springfield. Hamilton turned 
without alighting and flew back home. 
His flight was a demonstration of the 
freedom of the aviator. After Jan, 1st, 
1912, all aviators, balloonists and dirigi- 
ble pllota must obtain a license In order 
to fly In the Nutmeg Slate, and no 
under 21 years of age can enjoy any of 
these sport*. This Is In accordance with 
the provisions of the bill drafted by A, 
Holland Forbes and recently rushed 
through the Connecticut legislature. 
Having fallen through the roof of a 
bouse once himself the famous balloonist 
wonts to protect his fellow citizens, as 
IS possible, from the ebanoe of any 
suih accident 
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Hijfh Tension DischarKC AiffMnttas 

A t the recent Hoiree of the Royal So- 
ciety, Prof E Wilson and Mr W. H. 
Wilson exhibited an Improved high 
tension discharge apparatus. Energy Is 
stored In a magnetic field by inductance, 
from a low frequency circuit and when 
so stored the condenser Is mechan- 
ically bridged across the primary winding j 
of an Induction coll, thus forming a 
high freqnenrv escllliiting eircutt The 
energy Is then transferred by the 
ondary winding to the work dfcult The 
above cycle of events Is eontroUed by a 
motor-driven Interrupter. Tapping pplsts ! 
on the Inductance winding allow of al 
r»a«e of ToU^ bslarflnft. 


Th« Waltham, Mass., Meet. —The sec- 
ond aviation meet to bo held near Boston 
occurred at Waltham from June 1 6th to 
the 20th. Jas. V Martin, who baa lately 
returned from England with bis wife, 
who Is also a flier, made some excsllant 
exhibition flights with a BMrlot mono-j 
plane and a Burgess biplane. Ovlngton 
mode several sensational flights over 
Waltham, Boston, and the surrounding! 
towns In bis longest flight across Bos- 
ton he -was gone half an hour. He flew 
across the city and out over ,tbe harbdr 
and back Harry Atwood ■with Ws Bur- 
gess-Wrl^t biplane made a aupibsr of j 
crosiMwuntry trips with paasaoifBts, Uw 
chief of which was his trip to Cmtoord, 
N. H, with a passenger. He flew to A 
very strong wind and stopped to clntnfO 
tmssetigers at i.>owell, Nashua, and Sf«a- 
chester. He covered 76 mtka, in' ktMmt 
two hours flying time Thi follpwlpt 4*17 
he flew still farther with ano^or pnals^d’'l 
gpr Atwood's flights In a Wrtffft >k!^: 
ohlne In a atrong wind are la tpIlA 
the performance of bgUvie hi att 
enghtod Wright In England 
wkea tha wind ,%aa so strirng fluid 
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Electricity 
TcUphoM Tnin DispateWaC «li the I 
LtiUcIi V*Uey.— A large part of tho Le- 
hJSli Valley Railroad now usea the tele- 
phone lor train dispatching It was de- 
cided recently to extend this system to 
■practically the entire road An order 
has been placed for the apparatus, and 
with the exception of a short stretch of 
ninety miles on the West Buffalo Divi- 
sion, the entire Lehigh Railroad will 
be using the telephone train dlMpatchfng 
•pparatun 

fflectric Lights In the Society Islands. 

—According to a recent consular repor^ 
BO American living at Papeete, in the 
Society Islanils, has Installed an electric 
lighting sysleru in the cltv He has 
placed at the street crossings 100 csndlc- 
power lamps, with 40 candle-power 
lamps at other polnis The lights 
very astonishing to the natives, who 
travel ■miles to see them The plant 
slsts of two SO-ktlowatt generators, 
30-kilowatt generator, and one f, -kilowatt 
generator, with a total capacity of 3,000 
20 candle-power lamps 

Mining Gold with Electric Dredges.- 

Mon than twenty live per cent of the 
gold mined in California Is now recov- 
ered by means of dredges Formerly the 
dredges ■were operated by steam power, 
but this ivas expensive owing to ihe scar- 
city of fuel Now that California la util- 
ising Its streams for t her generation of 
electricity, electric power Is avallsblo 
throughout the State at low costs Gold 
dredges are accordingly being equipped 
with electric niutois, which have not 
only proved mote economical but have 
shown tbemselveg to be more adaptable 
for this class of work because of their 
ability to run continuously without much 
attention and with almost perfect 
blllty. 

Pilot Cells for Electric Vehicle Bat- 
teries.— It la not alwavs possible to Judge 
accurately of thecondlllon of a battery 
with a voltmeter, paiticularlv if the but- 
tery Is not new Heretofoie, boweviT. 
this has been practically lhc^ otilv method 
hat could be used, for the reason that 
the cells uie sealed and it Is a dltfiiult 
matter to reach the electrolyte for tlio 
hydrometer tests. As however the hy- 
drometer test la the only reliable one, a 
storage baiterv niaiiufa< tiirer lias reic.nl 
ly brought out a pilot cell In wlmli a 
hydrometer Is permanently Incased be- 
hldd a small glass-covered opening 
Readings may be taken at any time and 

Card attached at on© side of the bat- 
tery shows the mileage available for dif- 
ferent gravities 

Protecting Pipes Against Eicetrotysia 

— It Is well known that underground 
pipes are Injured, not when stray nii- 
rents enter tlicin. but when they lc>ave 
them. Such being the case, the nly of 
Karlsruhe, In (lei many, has used a sys- 
tem which will prevent a stray cm rent 
from leaving the pipe A set of plates 
and piiKS ate hurled close to the ■water 
pip© at the polntH where electrolysis 's 
UaMe to Oicui and these are connected 
to the positive pole of a storage battery 
or generator, while the water pipe Iw 
cohnected to the negative pole As the 
TOkage of the slnv currents that pio- 
dUOC electro!) bIb Is usually quite low, 
the expenditure of power required to 
maintain Uie requisite current In the wa 
pipe Is not costh ,So far this Hvstem 
has proved very effl: lent 

miing C a n d 1 • Power with a 
TlHrnopile.— lu a paper read before tho| 
London Royal aoclety, of recent date, A 
Housloun referred to a system (or 
measuring candle power by means of tho 
thermopile. Ofdlnarlly this la impossi- 
ble owing to the fact that the thermo- 
pile Is affecied by Invisible as well as tho 
Visible waves. However, It waa found 
that by using a light filter consisting of 
edluiloDB of copper sulphate and potassi- 
um bichromate the ultra-violet and Infra- 
red rays are entirely atopiped so that only 
visible portion ol the spectrum 
pateea through and Imidngaa upon the 
tjurtnoplle. 'The au^'hor sugyetta that 
this ijwana be uaed for tttaaBUriag the 
Inteiialty of light, amp^oyaiff as * unit 
that Intensity vfht<!>?, .won!il produce 0.8 
|eiv t»r sqnaro tttetar aeewd at a| 


Science 

Mkhelsen Honored at Goettingen.— 

The I'nlverslty of Goettingen on June 
l&th conferred the honorary degree of 
doctor of philosophy upon Prof Albert 
Mlchelsen, of the University of Chltsgo, 
and exchange profegBor at Goettingen. 

WolPs Periodic Comet.— A cablegram 
has been received at Harvard College 
Observatory from Kiel stating thot 
Wolf's Periodic Comet was observed bv 
Prof Max Wolf nt Heidelberg, fill 
June 19 4792 In R A IR h 4(! ni Ifis 
Dec -flS" 28' The eomel Is visible lu n 
large telescope 

Anti-Typhoid Vaccination In the Army. 

— On the leeoniinendallon of Major (ien 
oral Leonard 'W'ood. Chief of Staff, tlic 
Secretarv of War hag oidered that anti 
tvpboid vaccination, which for more 
than a year has been voluntary in the 
army, ahall be administered to nil 
I'rullB except those over Il'i years of 

An Expedition to Jan Maven.— The 

American Geographlial Ho( lety has re- 
ceived nollce that Mr .1 Foster Stack- 
house. of Kngland. has organt/ed an ex- 
jredlflon to visit, during the present sum- 
mer, the island of Jan Maven, which Ilea 
far to the northeast of Iceland, in tho 
direction of Spitsbergen With the ex- 
pedition will go. as geologist, Mr W S 
C. Russell, of tb© Central High School, 
Springfield, Mass Jan Mayen was one 
of the points occupied by the Interna- 
tional polar expeditions of 1S82-1SS3, vlr , 
by the Austrian expedition under Wohl- 
gemuth. 

Wireless Commnnication with Spit*- 

bwgen.—Uoughly speaking. SpUzbtrgen 
a thousand miles north of the Areib 
Circle, hut. In contrast to olhei regions 
Iv high latitude. It ban become 
the field of adlve exploitation Its coal 
mines are being worked most piofltablv, 
and It is now visited everv hummer not 
only bv the flshing-fle* Is, but by I.oige 
parlies , of tourists The griMt need of 
degraphlc commiinb atlon Is about to 
p met by the Norwegian government 
tilth has derided to establish a wlrelehs 
lalion at Green f-lnrbor The nearest 
olnt of wireless eommunlcntion will be 
Hammei fest, V'lO. miles distant - 

Meteorological Stations in the South 
Padflc.-'lbe dliettor of the Chilean 
mcteorologb al service. Dr Walter 
Knoche. lerently began a dulse on the 
naval si bool-ship ‘General Baquedano" In 
' (oiirse of whleli he was to establish 
fliHt order nieteorologli al station on 
Easter Island, the most easterly island 
of Polynesia It la Intended to keep this 
station in operation for at least two or 
three vi.irs Selsmologlca! observations 
111 shoitly 1>e undertaken at tho same 
point, under the direction of the Chilean 
Seltmological Institute On his return 
voyage Dr Knoche expected to stop al 
he Island of Juan Fernandez, where, if 
possible, another meteorologli al and 
Ismologli al station was to be estab- 
lished As this Island is to have wire- 
‘legraphlc eoniinunlcatlon with the 
nialnlumt, It Is probable that Juan Fer- 
nandez tihe loioh (if “Hoblnhon Crusoe " ) 
will become an Imiiortant outpost of the 
weather foieeastlng service of Chile 

Amundsen’s Antarctic Expedition. — As 

already reported In this journal, Capt 
Amundsen, who left Norway ostensibly 
for the Ardic regions, where he pro- j 
posed to make a five years’ drift across 
the Poliir Sea, recently turned up. to the 
.urprlse of the si fentlflc ■world. In the 
Antarctic, where he wn.s found by the 
English ship '’Terra Nova” preparing foi 
an attack on the south pole Ills change 
of plans lias now been explained by Dr 
Nansen, In a letter to the London Times 
It appears that ho wrote to Nansen from 
Madeira that, owing to tb® diminished 
popular interest In the north pole since 
tho snccesefiil result of Peary’s last ex- 
pedition, he felt convinced that he should 
not b« able to raise aufllclent money for 
the proposed long voyage In the Arctic 
He therefore decided upon the more pop- 
ular and less expensive plan of vying 
wUh Scott, Fllchner and the others lu 
aadash for the south pole. A press dis- 
patch. dated .lune 17th, states that Pedro 
Chriatophorsen, a Norwegtan In business 
in Argentina, has agreed to finance 
Amuhdsen’s expedition to the extent of 
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The Scientific American 
Cyclopedia of Formulas 


Are evident m the manner m which out subscribor* have 
responded to our request for the names of people whom the 
Scientific American should interest. We have received 
thousands of names and as a result we have had the 
jileasure of extending the subscnphons of a large number of 
our friends, Have you sent us a hst > If not 

Here is the way : 

Simply send us the names and addresses of the people 
whom you think will be interested in the Scientific Ameri- 
can and we will do the rest. An accurate record of all 
names received m this manner will be kept, and for each 
new subscription we get from any list we will extend the 
subscription of the person who sent us the list for four 
months. Thus if we receive three new subscriptions from 
any one list the subscription of the person who sent us the 
list will be extended for a full year. 

Of course, you may send as many names as you wish, the 
greater the number of names you send the larger the number 
of subscnptions we will probably receive and the longer the 
penod for which your own subsenphon will be renewed. 

Be careful to wnte the names and addresses plainly and 
don’t fail to put your own name and the address at which you 
are receiving the Scientific American on each list you send. 

Address all lists to the Circulabon Department, Scientific 
American, 361 Broadway, New York City. 
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SCIENTIFIC AMERICAN 

HANDBOOK OF TRAVEL 

IV ilh Hints for the Ocean Voyage for European 
Tours and a Practical Guide to London and Paris 

albert A HOPKINS, idUor of Scientific American ‘Heference ^ook 


At last the ideal guide, the result of twenty years of study 
and travel, is completed. It is endorsed by every steam- 
ship and railroad company in Europe To those who are 
not planning a tnp it is equally informing Send for illustrated 
circular containing one hundred questions out of 2,500 this book 
will answer It is mailed free and will give some kind of an idea 
of the contents of this unique book, which should be in the hands 
of all readers of the Scienhfic American. It tells you exactly what 
you wish to know about a tnp abroad and the ocean voyage. 
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5U0 PAIGES, 500 illustrations 
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The pui poti oj Ihit journal «« io )(iord anturately 
and in simple terms, the world’s progress t« sexentifio 
knoaledtjc and ladusiiial achicttmenl. It seeks to 
present this tnforvialion in a form so readable and 
readily understood, as to set forth and emphastae the 
luhcicnt t harm and fascination of science 


The Subway Muddle 

A FEW years since the Scienthtio American 
had much to sa,> about tlu development of 
New York's system of subwajs. For the 
past yiar or two, us our readers know, wi: have been 
silent on the question , and this for tlu reason tliat 
we have found it practically impossible to sujtgest 
any best way out of the ma^e of u))postiig selu mes 
which liave liet u prtscnttd and discussed. When tlie 
idea of building the Tri-lxirougli Subway took definite 
form, we liad lioped tliat out of the melting pot luto 
winch tile propositions and countcr-jiropositions of 
the I’liblic Service Coiniinssion and the Interborough 
and Brooklyn Rapid Transit Companies hud been 
east b} the city officials, there would have come 
a coinjirchensie e and acceptable si heme which 
would SI rve the best interests, botli of the public and 
the operating coinpaiie. Hut wc liavi- to confess that 
the practical results, if tiny may be called such, 
seem to us at the presnt writing to hi decidedly dis- 
up)iointiug. 

After a careful consideration of the discussions of 
the past few months, wi find ourschis inon and 
raori inclined to agree witli our practical and 
far-siglitid Mayor, in Ins conviction that the best 
jKilicy of the city would be to perniit the Iiiter- 
boroiigh, the jiresciit operating teiiniiany, to build 
all the needed rvtensions in Maiiiiattnn, tin Rronx, 
BrcKiklen, and i-oiig Island, and opi rate tlicin for 
a single fiei-cent fare Rut wi would attach to tliis 
proposition a must important elaust- namely, that 
the hands of the J’ublic Service ('mnniission should 
be stnngthctied to giec tin in siu'b an ininudiali eon- 
trol of the oiierating features of tile road that the 
comfort, I'liiivt iiience, anel proper self-resju ct of 
tin traielnig publie, will h absolutely safeguarded 
Hut let it he understood, just tierc, that we hold 
no brief for the hiti rborough Coiiipaiiv On the 
eontrurv, we btlieec tliat tiieir extreme unpopuJarity, 
of yiinc'h they must surely be vi ry well aware, is 
fullv eh s( rveil being due to the obstrue tioinst atti- 
tude wliii'h till i halt' shown to the r< quests of the 
New York pnlilie ns exjirissiil through its n ])re- 
s( niatn es, till I’ubJie .Sen lee ( omrmssion, notable in 
Hu matter of jiroi idirig ai < oininodatioiis in tliose 
in!( ri ils bi twi ( n the riisli lioiirs, in which, if tin 
Inti rborough h,ul sIiohii a frieinllv and ri asoiiublc 
attitiidi , it could (.isily haic [iroviih d a sent for 
pruetu.illv I M r\ jiassi ngi r. Tliere was a jieriod of 
sfiiri! iiioiitlis during which the attitude' of tlie 
Inti rb iroiigh to its {latroris, as expressed in Uieir 
obstructionist jiolicy to the I’lihlic Sen ice Coininis- 
Mon. was one of 8U])crc‘ilious contempt and total dis- 
regard iitlier for their eonveiiieiire or comfort. 

On tlie otliir liand, we wish it to be clearly under- 
stood tliat on the purely physical, the engineering 
side, wc consider the work of the Intrrboroiigh in 
jK rJci ling its system to have been sirajvly inagiiifi- 
cent. In no other city can there be fouml twenty- 
five mills of road wliicli, in the eOnduned spiced and 
miinhi r of Jin trains, in the pi rfcction of its signaling 
systi ni. in the multiplication of safeguards against 
disasti r, and in the enormous multitudes that arc 
carried day in and day out. witli practic.ally no ni ci- 
diiits wIiatiMr, laii compare with the New York 
subway as ojieratcd by the Interborough Company. 


In Uic to get the largeat nfttober of trains over 

their tiie shortest possible time, the company 

appear to have made cost the last consideration. 

In view of the above facts, it is simply amasing 
that they should have shown such a "picayune" spirit, 
in hastening to cut off cars the m wftieiit the rush hour 
was over, and at the very tune when the wonderfully 
patient New Yorker would naturally look for a seat. 

Now the Interborough Company is extremely anx- 
ious to build the whole subway system .as originally 
laid out by tile Rapid Transit Commission, with such 
further enlargements as the growth of tlu city and 
the demands of Brooklvii and Staten Island have 
made miperative. With paste |>ot and placard they 
iiave s|iread tlieir appeal on car and platform, and 
elevated pillar. There is no question whatever about 
the anxiety of tlie Interborough to keep out every 
competitor and build a "five-borough- route -operated 
for a five-ciiit fare " 

Hut this slogan of the Interborough U noUilAg 
more nor less than the dream of the average workaday 
eitisf II of New York. He wants it badly, but htt also 
wants it comfortably, decently, and rid of those brU' 
tahties which disgrace the lulerborough's present 
methods of hatulliqg their passengers. The tcu-car 
trau) in rush hours has done much to mitigatia the 
horrors of subway travel; the eight-car tram between 
rush hours would have a similar effect. The average 
cituen cares very little who builds, owns, or operates 
a "five-borough, five-cent” system; but he cares very 
much indeed whether the system is to be operated 
along the lines of disgusting indecency which mark 
the present methods, and he demands that wbaterar 
new system may be built, it shall be no longer neces- 
sary, when he gives up his five-cent fare, to also 
forego his self-respect, his elementary sense of de- 
cency and hi* native inborn chivalry toward women, 

Now the ScicNTiric American pointed out some 
months ago that tlie reasonable comfort of the passen- 
ger could be secured if the representatives of the 
traveling publie, namely, the Public Service Commis- 
sion, w t re empowered to see that their mandates were 
carried out to the letter by the operating company. 
To do tliis, it would In* neccasary merely to insert a 
clause in the contract with the operators of the sub- 
way, to the effect that whenever an employee, big 
or little, of the operating compaiiy, became obnoxious 
through failure to follow the orders of the Public 
Service Commission, the CommissiM would have 
poweV to summarily dismiss him, be ne tram-guard, 
center rush at car doors, or general manager. 

Such a clause is to be found UMiay m the printed 
forms of contracts for big city works — bridges, public 
buddings, etc. The same policy is followed in all 
great railroad contracts throughout the country. It 
works like a charm, What the chief engineer says, 
goes, and it is extremely rare for him to have to 
exert the drastic authority with which he is invested. 

So the SciRNTivic Amkrican would suggest that 
tlie Interborough Comjiany be permitted to carry out 
the jirogramme of construction whicli it has so prayer- 
fully submitted to its long-time pushed and clbowi^ 
and buffeted patrons, with the understanding, how- 
ever, tliat they, the patrons, are to be placed in a 
jiosition where they can demand and enforce every 
possible consideration as to acciunmodation and cour- 
teous treatment that the exigencies of the situation 
will allow. 


which be is regularly employed, but f«eU that h« 
must do missionary work in stropge and tonfamtHar 
territory. A farmer who has never bewa beyond the 
boundary of his own county will invent fire eacsipC# 
for skyscrapers. A city clerk whose knowleito of 
the country Im^ been gained from a trip to wwnc 
Park will invent an automobile plow. Sailors on the 
high seas will tackle the baffling problem of making 
safe rail joints, while the man from the Middle West 
almost invariably turns his attention to ship pro- 
{vellers and wave motors. An idea comes to such & 
man and he hastens to the Patent Office with it. It 
may be that he will give it a superficial examinatlont 
but the chances are that he will think it unnecessary 
to make his examination thorough, or else he will 
be afraid of divulging his secret by too searching an 
investigation. 

Not long ago a man was struck with the brilliant 
conception of having rotary heels on shoes, the idea 
being that the wear would be evenly distributed 
and that the heels would not be run down on one 
side. The inventkMi seemed so original to him that 
he thought it unnecessary to investigate the state 
of the art; however, he was persuaded to have a 
search of the Patent Office made, and much to hla 
astonishment be found an entire sub-oloss devoted to 
this ona particular branch of shoe-making, in which 
scores of patents had been seenred on every phase 
of the idea. Of course this inventor's design was 
slightly different from the rest, and he might have 
secured a patent with a limited claim or two; but 
lie was wise enough to see that his scheme was not 
ni*cessary, and was therefore useless. 

Until he Jis* discovered the fact by rude personal 
experience, it is usually hopeless to tell « man with 
an idea that his invention is unneoessary. A man 
who is dabbling in arts of which he knows little or 
nothing will not listen to advice. You cannot tell 
him thgj invention, like charity, begins a^ home, be- 
cause it does not, always. There have been excej)- 
tions, and notable ones, too, in which a man who is 
unfamiliar with a process or machine for doing a 
certain kind of work has attacked the problem from 
an entirely original jxiint of view, and has developed 
an improvement of great value. It is these excep- 
tions that encourage the precipitate man to begin 
invention in foreign fields. 

We do not wish to create the impression that Ik 
is only tlic necessary invention that is worth while. 
Many of them appear unnecessary, and actually are 
unnecessary until the neccssitv for them has been 
naturally or artificially created. Many years ago s 
thin, emaciated young man in Boston who was lit- 
erally starving, spent all his time with a senes of 
exp» riments that seemed absolutely worthless. He 
Carried his investigation so far as to employ a 
mummied human ear, and many an evening he spent 
whispering in this ghastly ear, trying to record the 
vibrations of the ear drum. The outeume of these 
experiments is the telephone of to-day. It was an 
unnecessary invention when first patented, a scien- 
tific toy, and no one seemed to see any particular 
value in it; but the need fnr it was built up after 
the invention was mode. Verily, the successful in- 
ventor must be prophetic, in seeing a real necessity 
for his device, and the prelimlnarv to success lies in 
careful, painstaking study and a tbofougb knowledge 
of every phase of the art. 


Necessity and Invention 

A nyone who scans a copy of the Patent Office 
Gazette with the notion that necessity is the 
mother of the entire brood of inventions therein 
(oiitniiied, IS destined to reeeiie a rude shock. What 
an enormous family' Nine hundred and ninety- 
seicn Uiuusaml to date, and increasing at the rate 
of six hundred new little necessities each week! But 
wli.it an odd and vanod brood, Undarc they all really 
n(cessities.> Here is a stratige one that naa actually 
jiatcutcd — a si'heme for controlling horses by clcc- 
tricily. If the animal balks, a powerful and well- 
placed shock will make liira spring forward in spite 
of himself. If he trus to hick, bis muscles will be 
eranijM'd by a paralyaiiig charge of electricity. In- 
stead of bridJe and reins, the all-powerful current 
may be used to give him a shock .on the left check 
III order to turn into the right fork of the road, or 
on the right to moke him take a left turn. Instead 
of sawing away at tlic lines, the driver may sit 
liaek in comfort, and, by means »f push-buttons, 
fyjiewritc the beast into submission. 

Needless to say, this weird invention is an in- 
truder in Mother Necessity’s family. Alas' there 
are many such intruders. But a large number of 
inventions equally unnecessary arc not so palpably 
foolish. The worst offender is the man who is not 
content with developing and improving the arts in 


The Bad Spelling af the Great 


T he numerous members of the rank and file of 
humanity who iiave trouble in remembering the 
number of n's and t's in "Britannica" will de- 
rive much coffkolatJon from examining a pamphlet 
recently circulated by the publishers of tlic new 
edition of the world’s greatest cncyclopesdia. . This 
pamphlet contains facsimile reproductions of letters 
received from eminent people — college presidents 
and professors, judges, senators, and others— ex- 
pressing their appreciation of the new work. ’Of 
seventy letters, gome typed and the rest in sutograplf/ 
no less than seven — ten per cent — misspell the nrotA 
"Britannica.’’ 


So far as the purely sclcntlftc vocabulary Is con- 
cerned, probably the word more often nolsspelicd 
than any other is ''sidereal.” We notice Ujat 
Science reports the fact tiiat Prof. Svante Arrfaekiaa 
recently lectured before the Washins^ Academy 
of Science on “The fifideriol Cultus/ and this 4n- 
uouncement has bli^n copied, in its original nrthof- 
raphyt in the BuUetin of the jimeriooH 
Sockig. As jt happens this little slip «n the pelt dt 
two osnally Impeccable puhlicathms was ehtieel^ 
mtatuhous, for the reason that the dlstiit^khid 
.Swedish esitfanf changed his prognhiitte at I km. 
momaiit, and delivered a iMtora eat « 
of du) Plracto,** 
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George Ellery Hale 

America’s Foremost Solar Physicist 

By Frederick Siocum of the Yerkes Observatory Staff 


I K ite nport of tH* of tho Ownogle Initl- 

tuttoa of WMblnfton tor 190S oppwui a lltt of tho 
fbwwtiiMnu of ipol^ntlflo iuveatigation to which the 
laraor grants were «Mtgiw4 and Uia amoimts of those 
trOBts. tUte stua of tbs slgtssn granu mentioned is 
One item la tbs list is ''Solar Observatory. 
fin.Sild.'' Aooordlag to tbg rsjwrt for the next year 
‘ « Mhogd tr«at of ao sqnat amount wu made to the 
Bolgr (MMMTvatonr.^and la each of the subsequent 
ysara Isvie aheounts have been assigned to the same 
tastttiiMim. Thta tact has s tvo-fold slgniflcsnce; 
Srst, H abosrs tbs Impbrtaace of toUr research and 
tbs aOisd. Ittvasttgattona whldh tend to InUrpret the 
aalvscas, and sspondlr. it stgulfleB the great faith of 
tbs trustsss Of tbs Oantegls InsUtutlon In the <me 
naa who was saloetsd to build and direct Its great 
Bolar OkssrvatOrr. This man was Prof Oeorgo 
saisrr Hat* of Ohloago. Prof. Hale was bom 
In Obisafo to ItW. He received hla ooh 
legtats sducattos at the Massachusetts Insti- 
tute of Tsohnology, from which he obtained 
tbs'dagres of fi.fi. to 1890. “WbUe to .coUsds 
hs iMtd been espectoUy Interested lui^ physics, 
sad particularly that part of physics -Which In- 
Tolyas spectroscopy. la 18*8 hs satpMIshsd s 
private physical laboratory to Cfaioli^, wblpb 
vaa known as tbs Kenwood Physical ‘•Ob- 
servatory. In idl of bis mschanloal and dfclen- 
Uflo teats s tborongb course to manual train- 
ing l»lm ‘to fi®®* stead, and he was 

eapM^y fortunate to having the constant en- 
couragement of bis father, a successful In- 
ventor, autoutootorer and business man In 
1881 the observatory was equipped with s 13- 
Inch Braahear telescope and a powerful spectro- 
seope. Prof. Hale’s program, as announced 
at the dedicaUon of his private observatory to 
18*1. called tor "a thorough study of solar 
pbMtomena and particularly spectroscopic In- 
vestigations of the spots, chromosphere, and 
prooUnences.” For twenty years this pro- 

gram has formed the basis of all of his re- 
searches, and the success which he has 
aobUrved has completely revolutionised the 
methods of solar Inveatigstlon as well as tbe 
Interpretation of solar phenomena 
While still a student at the Massachusetta 
Institute of Technology Hale became Inter- 
ested to the study of the sun, and published 
several articles on that subject to the Masaa- 
ohuaetts Institute of Technology Quarterly 
and to the AetronomUtche KacTtriohten. 

The particular phase of solar research that 
Interested him at that tin* was the study of 
prominences. For years these objects had been 
observed only during total eclipses of the sun. 

Atter the ecllpee of 1888 Janeeen and Lockyer 
bad Independently discovered a method of 
using the spectroscope so as to render the 
promtoonoes visible In full sunlight. Prof. 

Hale attacked the problem of photographing 
tbe promtoenosa. Hla first experiments ware 
performed at the Harvard College Obeervatory 
In 1889 and 18*0, but met with poor euccess 
HU failure, bowovor, waa-due to Inadequate apparatus 
tor blB special problem rather than to any fault In 
hU metbod, and thU led tq the construction snd 
•qulpmant of tbe l^wood Astrophyslcal Observatory 

to 1**1. 

withto a year from the time thle observatory was 
aedtcated the problem w«a wived by the Invention of 
an tosWumeot called by Prof. Htoe a tpectrohclio- 
Wltbont going Into the, tecbnlcal deUlls of 
tbfs tokbrument, it OfKr Iw deaerlbed a« • spectroscope 
bo modilUd that any stogie line of b spectrum msy be 
Uotttod and a pbotodFnbb takan to the light of the 
etogtont, wbUb produees the Itoe. The spectrum of a 
pHmtaence ooaatoto eblsfly Of tbe lines of hydro- 
yba, boitoto sad eaielifs. tising toe K line of the 
toltor Stomeat, Prqt »toto »i»oee(toa in making beautl- 
M Jtotttotoeitoe pbotoirailba. A stogie exposure of 
torn *r tiiree mtotrtw' ftotattoo gave a record of all the 
mbtotooMaa gvo«to! tbe edge of toe sun. By taking 
idwtogiibplu at any convenient Interval the 
dtowykg to nrfia*# aad.*fl»f«H itobavlor of these most 
adtortoatarw canid be studied at wui. 
^^::*oaa lOaetoOtMiltesrapb was put into 

, waa' It wsia'Icntod toat toe photography of 

')';i^M<to>tottaM*''|vto W >tnea of solar 

,» rdndered posel- 

ljjlili||tol>iiytof lffii‘ :to-«ta fiC any tm* 


of the elements which are conspicuous on Its sur- 
face. These photographs show not only the distribu- 
tion of such elements as hydrogen and calcium over 
the sun's surfsoe, and the changes In this distribution 
from day to day, but also show how the clouds of the 
different gaaea vary In size, shape and distribution 
at different heights above the surface of the sun 
The spectrobotiograph opened up a new and wide 
field of solar research. Before It had been in use a 
year many new phenomena were discovered and manv 
new theories of old phenomena were suggested These 
brought honors In abundance to Prof. Hale In ISlir. 
the French Academy of Sciences awarded him the 
Janssen medal “for the construction and use of the 
first succasstol spectrohellograph." This was fol- 
lowed. In 1902. by the Rumford medal of the Ameri- 
can Academy of Science, in 1908 by the Draper medal 



a focal length of G3 5 feet, the largest telescope of Its 
kind In the world There aie Mirlous other telescopes 
designed for siH-elal purposes and a complete eQuip- 
ment of aecessories The observatory and Its equip- 
ment cost approximately 

The chief aim of the Verhes Observatory was a 
continuation on a much more elaborate scale of Uio 
work BO successfully begun at the Kcnwtmd Obgerv- 
atory, but the program as annoum ed by Prof Hale 
Included, In aildltlon to the various chasses of solar 
work, mleromelrlcal observations of double stars, 
planets, satelUtes, nebulfe, comets, etc , stellar 
parallax work, photojraphlc studies of stellar 
spectra. Including detej^lnatlons of motion in the 
line of sight; photometric observations, and various 
physical researches in the laboratories In order to 
carry out all of these researi lies a large staff was 
required, and Prof Hale was fortunate In se- 
curing such men as Rnrnham, Barnard, Frost, 
T.'adsworth, HHchcj, Bllerman. Adams, Bar- 
rett, Parkhurst and l-’ox 
For ten years Prof Hale served as director 
of the YerKes Observatory, and during that 
time the Institution assumed a position 
among tbe foremost observatories of the world 
In 1903 a combination of rlnumstames In 
eluding the completion of the flve-foot mirror 
for a reflecting telescope, the gift of Prof. 
Hale’s father; the desire to experiment under 
the very best conditions with new types of ai>- 
paratus for solar obsei vations, and the rigor- 
ous winters of Williams Bay, led to the de- 
cision to establish a branch observatory where 
the climatic conditions were most favorable. 
The summit of Mount Wilson near Pasadena, 
California, was finally seleited as the alto of 
the new station For some months observa- 
tions were made with Instruments borrowed 
from the Yerkes Observatory, then tbe Carne- 
gie Institution, devoted exclusively to the 
furtherance of rescan h, agreed to finance the 
undertaking, and with the cordial eo-opera- 
tlon of the Universitv of ( 'fin ago the new ob- 
servatory severed tts fonnr-ition with the 
Yerkes Observ.siory, and in Pmi Prof Hale be- 
came director of the Mount Wilson Solar Ob- 
servatory of the (’arm gb' Institution of Wash- 
ington For the third tl mi' .Prof Hale had tha 
privilege of planning and equipping an ob- 


Uke the Yerkes Ohservator 
possess any large refradlng t( 
strumcntal equipment Includei 
fleeting telescope with a mlrr 


great building 
nor does It 
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VWr. GBORGK ELLERY HALE 
Diiwctar of too Mouat WUo«» Solar Oboervatocy. 

of the National Academy of Sciences, and in 1904 by 
the gold medal of the Royal Astronomical Society 
Honorary membership in msny foreign societies was 
conferred upon him Colleges and universities have 
also paid tribute to hla genius, and he has received 
honorary degrees from varloua institutions. Includ- 
ing Yale, Manchester, Oxford end Cambridge 
Just aa Prof. Hale’a experiments at the Harvard 
Obeervatory led to tho establishment of the Kenwood 
Observatory with Its more specialized equipment, so 
his euccess In the researches carried on In the latter 
Institution led to a desire tor a larger observatory 
with more powerful instruments. The matter was 
brought to tbe attention of President Harper of the 
University of Chicago, who took an active Interest In 
the reallaatlon of the plan. Ur Charles T Yerkes 
agresd to finance the undertaking, and the outcome 
was toe crest Yerkes Observatory of the University of 
Chloaco, looated at WUllems Bay. Wisconsin, 76 miles 
northwert of Chthago. Qround was broken In 1893, 
and toe obaervatory was dedicated In October, 1897. 
Prof. HaU was appednted director of the observatory 
and prafMWr of astrophysics In the University Of 
Chtoago. A complete description of the Yerkes Ob- 
•erratory ■would be out of place here. It will be auf- 
Aotont to note that the chief instrument Is a refract- 
toc totoflwgfi With » IsM 80 tochsa to diameter and 


aperture and 60 feet foeal length, mounted 
horizontally a refritetlng teli'ROope of 12 
Inrhes aperture and 60 feel fni h 1 length 

mounted vertlrally, a refracting lelearopo of 
12 Inches aperture and I6(i feet focal length, 
mounted vertically, a reH'ftlng telescope of 60 
Inches aperture and 2. feet foi al length, 

mounted equatnrlally, and in course of con- 
struction, a reflecting tolesi ojie of led tni lies aperture 
The first three Instruments an- IKid In position, the 
light of the sun being reflected into them b\ a com- 
bination of mirrors TIiphc ihiee are designed ex- 
clusively for solar Invi stlgatioua and are fully 
equipped with such ateeasuiles as ,st)e( ti ogfapha and 
spectrohellographs These instiumenlii are all 
mounted on Ihe summit of Mount Wilson In the dty 
of Pasadena the observatory has a physb al labor- 
atory, a building with ofliiea and computing rooms, 

and another containing machine. Instrument, and 
optical shops 

Here again a large slaff Is necessarv in addition 
to Prof Hale this includes al present Messrs Adams, 
Ellerman and Ilitdiej, formerlv of the Yerktis Ob- 
servatory staff and also Messrs 8t lohn. Scares. 
Fath, King, Pease, Babcock and several assistants, 
computers and maihlnlsts 

Of the many achievements and dlsioverles of Prof 
Hale and his colleagues at the Mount Wilson Ob- 
servatory, a few only will be mentioned viz- In- 
vestigation with the spoctrohellogruph of hydrogen 
and calcium floccull oi the sun, including structure 
at different levels and relationship to spots, determin- 
ation of ibe law of solar rotation tnl b' the iiinflons 
of the hydrogen and calcium floccull, (b) by toe 
{ Conttrm<l on poo* S7 , ) 



How to Find Your Way in tJie !Aic . 


Aeronautical Si^rnals ; Aeronautic Charts ; Steering by 


•^liR rapid progress of aviation and aeronautics 
(l)\i(niMly demands the development of a system 
(if Minmils ».'lil(h will enable pilots to And thetr wa> 
m ilie an and will also Indicate convenient landing 
lilaicH, HtiiKihplierle conditions, et( Some of the most 


If the aviator comes to the signal shovn in the lower- 
most portion of Fig. 10b, which Indicstes a point 
In the southwestern part of section 81, he knows 
that be has deviated toward the right hand. The 
map la required only for the purpose of selecting 


with !}&«« 80 InebM wide bad twam < JNM in, 

(ta actoai use at ITourmolw} U oaaW <(o«i 'ftwnif .% 
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In another system, Indorsed hy the Fr««* Wgtidhnl 
Aerial League, each signal will oonaln of tons aiuntierfi 






Fig. 2.— A voyage over the Alps in the balloon ‘'Augusta.” View of VUl and Igis in the mdghborfaood of Innsbruck. 


lm[)Ortant events of the year are long cross country 
(lights Racing In a small closed drailt will gradualy 
be abandoned The establlBhinent of rcgulai lines of 
airship transit, as iiropoaod by Cc)\mt Zeppelin and the 


a good landing place. If tb« goal la a istge town 
It the signals are composed of white lines on a 
blark background, or conversely, they need not be 
very targe In order to be visible St a considerable 
distance A rectangle 12 feet broad and 20 feet long. 


Indicating the distance In klloroeters north or south, 
and east or west, of Paris. These signals can also be 
used In combination with the ordnance maps. 

The lines, figures and backgrounds may be painted, 
or composed of colored tiles, etc Figures composed 
of silvered glass bulls have been em- 
ployed In experiments at the Klffel 
Tower (Figs. 8 and 4). 

A person possessing good sight ran 
distinguish parallel linos, properly Illu- 
minated, when each line and space has 
an angular breadth of 1 minute, and 
can recognise Roman capital letters 
which subtend an angle of 5 minutes. 
Hence the letters and figures of signals 
for the use of aviators flying 1,000 feet 
above ground should be at least 16 
or 18 Incbos high, and should be com- 
posed of tines at least inches broad. 
These, however, are lower limits, which 
hold only for motionless, attentive and 
keen-sighted observers. The aviator's 
Bcuteness of vision, like that of most 
persona, may be somewhat Infpalred, 
and it be Is alone his attention is dis- 
tracted by the control of his machine, 
while even a separste observer finds It 
dllBoult to recognise ohjeeta which he 
passes at a speed of 56 miles per hour, 
or 76 feet per second. Hence the tetters 
.gAd figures should he from S to 6 feet 
high, and thslr lines from 7 to 12 Inches 
broad. The "antique” capital letters 
and Arabic numerals adopted for ocu- 
lists' use by the international ophthal- 
mologlcal congress of Naples In 1808. 
are the heat (or asronautloal signals. 
The more aaally rseogniaahls letters, 
snch as A, V, should bs mvtferred 
to ths lass easily recognlaable, .such as 
8. Z, B, R, and the employment of alm- 
llar letters (M and N. or B and R), as 
well as the arrangement of hettau had 
figures In one line shonld he ivoMed. 
Although vision U mdre acute in tfie 
open air at noon In ffisar wehtber than 
in no .ocuUat'g axamittiDf room, it must 
he fofiisiiihttred .(hat only ouh d»y In 
Iht^ 1* parfactly olgay, that fWiatora 
liiMar th« ralfittvhlir gad 

wyening houn, when MM ata 
and sunUght la leas and th# 

(Im ahr above larta cdtiaa m umnitiy 
laden wltb'ddat and-^^A 
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HigiialH 

One proposed itinthod involves the 
const! ui tlon of spc! iai aoronaiitlcal 
rtmrts, another requires meiuiy the 
pstablishmcut of easily visible signals 
by which the pilot lan find his posi- 
tion on the vciy a< curate oidname maps 
whi< h are commonly used as standard 
maps In Fihikh and other Kurope.in 
countiles In the Fieiich system the 
country Is divided Into 268 districts, 
eai h of which extends about 38 miles 
east and west and 24 miles north and 
south, and Is topicwnted by a numbered 
set tlon of I he map 

According to one proposed system of 
signals, a luigc rcotangle having the 
proportions of the corn-spondlng map 
seitlon and in the correct relative poel 
tlon to the iiolnts of the compass, will 
be marlicd out on the roof of a balloon 
shed OI other hullding, or on the 
ground (Fig Id) The rectangle is 
marked wtih the number of the section, 
and the ex.-ict iiositlon of the locality 
111 the section Is indicated by a con 
splcuous maik For example, the towns 
of Beauvais, in section ‘12, and Nantes 
In section 117, wnokl lie liulleated as Is 
shown In Fig tOh A glance at anyone 
of these signals near which he passes 
will show the pilot his exact place on 
llie mai), HO that he need not be long 
lost or go far astray If the signals are 
Hofflclently iinnierous A predetermined 
co.irse can be followed without carrying 
a set of maps It is necessary only to 
draw, on a small card, a longh outline 
of the sections crossed by the course 
and adjacent thereto, to mark each see 
tlon with Its proper number, to mark 
lhi‘ positions of the starting and destlua 
(Ion points, and to connect these points 
by a straj^ht line A diagram for a 
flight from Orleans to Monrmelon Is 
shown in Fig Iflb It will be observed 
thm the Mijalght course crosses the 
northwc stci n jiai t of section 81. lienee. 
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flw the futdance of aviators and aeronauts at night 
a Qatoun Inventor baa devised a tranalueeot red bal- 
loon dbont A feet to dtomster, eoauinlnt an electric 
llldit 'Hi oandlee or more, and moored by means 
of an «l#ctr(e oaUe (Big- &)• Tbsse balloons are easily 
diettoltohtoed from other Uitota, and fn»u stars, and 
can be seen from a great distance. Some are already 
used near Berlto for guiding the nocturnal fllghta ot 
an advertising ataoblp. Tfasy may be employed as 
captive banootis tor marking the poeitlone of airship 
stationa, eheda and landing piacea, and to indicate 
the proxintty Of the sea or other eource of danger. 
They to*r hl*d ho equipped with aconmulators and 
employed ae pOot balloons, to Indicate the direction 
and veltwlty of the wind before starting on a nocturnal 
flight In foggy weather, the signal balloon may carry 
an automatic slectiic tog-algnallng device by which 
a bell on the ground Is rung when the balloon emerges 
from the bank of fog. These devices ars patented and 
controlled by the Aix-la-Chapelle company. 

A signal of a type which is already used to some 
extent to Belgium is shown In Fig. 6. It consists of 
a White croM of stone or wood, pieced horisontslly 'on 
the ground and inscribed in large bleck letters with 
the name of the place The pointed top of the croas 
is directed northward, and supplementary arms Indi- 
cate by their poeltiona and tneeriptlons the distances 
and directions of landing places, shelters, forests, 
bodies ot water, etc. 

While aviators and aeronauts have been discussing 
the merits and demerits of various systems of marking 
places with signals that he who flies msy read, the 
French War Department has commenoed the construe 
tloD of n map designed especially for use In aerial 
navigation. The need of such a map was felt keenly 
during the maneuvers In IMoardy, where the pilots of 
the military airships were compelled to rely on the 
compass and the regular ordnance maps. The com- 
pass Is of little utility except In long flights, and even 
then the lateral drift of the vessel makes It almost 
fniposstble for the pilot to keep his bearings, particu- 
larly If the view of the land Is Interrupted by fog. 
The ordnance maps are very accurate, but they are 
overloaded with details wbith only confuse the aerial 
pilot, who requires only a few oonsplcuous points of 
reference, which can he seen and recognised from a 
considerable distance. These points, as a rule, possess 


little mlUtory Importance, and are, therefore, not very 
oon^tonotts to the ordnance maps. 

Ths need of special aeronautic maps having been 
demonstrated by the first official experiments In mllt- 



Pig, A— The slivered glass ball signals, as seen from 
the first plstfonn of the Eiffel Tower. 



Fig. S.— Lsuncking a luminous balloon from 
AlX'la-Chspelle Observatory- 


tary aviation. Commandant Follathl, of the Geograph- 
ical Service of the Army, lam September, undertook 
the task of preparing such maps, with the aid of expert 


assistants, excellent equipment, snd full and accurate 
information at the command of the French Geograph- 
leal Service. 

The German general staff had already Issued some 
special aeronautical maps, but, in Commandant Pol- 
lachl’s opinion, the German maps are overloaded with 
detail and are drawn on too small a scale (1 to 
300,000), and had consequently proved unsatisfactory 
In the German maneuvers of last year Profiting by 
these mistakes, Commandant Poliachi adopted a scale 
of 1 to 200,000, which permits the Introduction of all 
data useful to aerial navigators, and yet allows a ter 
rltory measuring f,o by 80 miles to be included In a 
map measuring 1C by 26 Inches 

The first map is already completed, and a portion 
of It Is reproduced In Fig 7 It Is free from all use- 
less and confusing detail, and represents the actual 
appearance of the country as seen by aviators, as 
closely as possible, so that it resembles a sort ot con- 
ventionalized photograph rather than an ordinary topo 
giaplilc map For example, the highways, which ap 
pear to the aviator as lotfg white ribbons, are repre- 
sented by imprinted strips of fine white paper on the 
map, bordered by black lines The general ochre tint 
of the map rescmblea that of the ground Cities, towns 
and villages are not Indicated by the convontlomil 
little circles, but are represented by red hatchings of 
the exact shapes and relative sizes of the real com 
nninltles Cathedrals and large churches are Indicated 
by black silhouettes of their main faqades, so that 
they can be recognized at a glance Solitary trees at 
cross-roads, windmills, factories, large mansions, mon- 
uments and other conspicuous features of the landscape 
are similarly represented by appropriate and easily 
recognized figures Streams, canals lakes and ponds 
are printed In blue, and marshes are Indicated by blue 
hatchings, while forests and groves are shown In flat 
tints of green Red tints are employed to mark places 
to be avoided, fine croes-hatchlng being used for cities 
and towns, and short, heavy lines, vertical and par 
allel, for telegraph and telephone lines, vineyards, or 
t hards, quarries, etc Fortifications are Indicated by 
polygonal siaiJet lontours, and high voltage electrh 
wires by b.irlied red lines 

Aviation paiks and other favorable landing piacea 
are shown in white, and th(> presence of an airship 
or aeropl.itie shed is indicated by a red silhouette of 
an airship or by that of a rudimentary shed, reapec- 
tlvely The few places where hvdrogen cun be ob- 
tained are Indicated by circles 

Rallwu>H are indiciiled by black lines and lailway 
Htutions bv offsets to the lines Elevations and de 
presslona of the giound are represented directly by 
shading In bistre and Indirectly by numbers indicating 
altltudea The mean magnetic deviation of the region 
Is marked In degrees and minutes, and also Indicated 
by an arrow, in the margin of the map 

In tlermany a few aeronautical maps have been made 
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by gpeclal printings of the maps constructed by the 
Royal PruBslan Laud Survey, and It la planned to 
extend the system over the whole country The scale 
Is 1 to HOO.Ohti, and the elevation of the land Is Indi- 
cated by Ihe ground tint of each part of the map, 
according to the following scheme 


Elevation in Meters 

Color. 

0-- 2f.U 

. . white 

250— 500 

.orange yellow 

500— 750 

raw sienna 

750—1,000 

burnt sienna 

1,000—1,500. , . 

lilac gray 

1,500—2.000 

dark lilac gray 

2.000—2,600 

dark violet 

2,500—3,000 .... 

llghi violet 

Above 3.000 

.white 


(lontour lines of three types. contlnuo\ia, Interrupted 
and dotted, printed In sepia, are also used All In- 
formation which Is needed by aviators and aeronauts 
and not contained In the ordinary Land Survey maps 
1« printed In red, appropriate symbols being employed 
to designate various objects 
Albert Senoucque who was a passenger and observer 
on the Maurice Farman biplane, with which Eugene 
Renaux won the Mkhelln Grand Prix by a flight from 
Paris to the Puy de Ddme, on March 7th, regards a 
compass os absolutely Indispensable for long flights 
and says that Renaux steeled entirely by the com 
pass during the first slxty-flve miles of this journey, 
which began at 8 50 A. M., when even the river Seine 
was not discernible at any great distance The com- 
pass, of course, should he compensated for the Influ- 



Fig. 10a.— The roof of one of the military hangars of 
Camp de Chalons, on which an aeroplane 
■ignal la painted. 
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Fig. 10 b.— How towns are barked to guide the airman. 


ence of iron masses in the aeroplane and should have 
Its outstanding deviations carefully determined, as 
had been done In this Instance 

lyaloz has Invented a special compass which not 
only facilitates the task of holding an aerial vessel, 
traveling overland, to a prescribed course, but also 
Indicates the velocity of flight The compass card is 
transparent and bears a number of parallel lines 
The circumference it 'Irraduated In degrees, the zero 
marking one end dl the median parallel line. The 
needle is not rigidly attached to the card, but can 
be clamped to It In any axlinuth The card is set 
so that the parallel lines point In the direction of 
thc> prescribed course and the vessel Is so steered that 
the Image of the landscape thrown on the transparent 
card by a lens beneath, motes ai rose the card In the 
direction of these parallel lines The velocity is de- 
termined by means of two lines which Intersect these 

parallels at right amgles. From the time which a 

conspicuous point in the image of the landscape occu- 
pies in passing from on© of these lines to the other, 
In connection with the height of the vessel above the 
ground, as determined by the barometer, the speed of 
the vessel is easily computed, for the distance between 
the lines corresponds. In the image, to a real distance 
of 100 meters, when the Instrumeht Is 100 meters 
above the ground 

Mr A O. ItorQuls, of Roebeater, N. Y , has Inventenl 
a compass Mth a south-pointing needle and a card 
which Is atUkched to the frame instead of to the 
needle, and is marked with the points of the compass 
In reversed order. When the needle and card are 


viewed by reflection in a mirror Inclined 45 degreee 
to their plane, the card appears to remain stationary 
and the needle appears to point in the direction in 
which the vessel Is moving. (Soientimc Amesicaw, 
March 4th, 1911.) The oscillations of a compass used 
in aviation shonld be deadened by flotation or pa)<tlal 
immersion In a liquid^ or otherwise, and It is also 
desirable to protect jthe Instrument from the vibra- 
tions of the motor. One aviator usA a rompa tf ' ^wt- 
ing on oil In a vessel which is packed loosely In 
horsehair 

Two beacons have been Installed at Spandan, near 
Berlin, for the guidance of aeronauts and aviators at 
night One of thdse beacons Is a revolving light pro- 
vided with a Fresnel spherical lens of 7 % Inches 
focal length surrounded by catadloptrlc rings, of the 
type commonly employed In lighthouses The rays 
which are emitted directly and obliquely downward 
are brought above the horizon by a reflector and a 
series of prisms The lllumlnant Is acetylene, obtained 
from the steel cylinders In which It Is sold In con- 
densed form The light Is revolved by a turbine oper- 
ated by the pressure of the acetylend, which passes 
through the turbine on Its way to the burner. The 
consumption of acetylene Is about 8 gallons per hour, 
and the range of the light is About 10 miles. The 
range can be doubled by subdfltuttng an electric arc 
and a lens of 12 Inches focal lonUth 

The smaller beacon Is Illuminated by SO Incandes- 
cent electric lamps of 50 candle-power each, arranged 
in six circuits, each of which consumes 6 amperes of 
current. A tripbase current of 220 volte Is employed 
The light is stationary but Intermittent, the circuit 
being made and broken by an automatic Interrupter 
at Intervals of two seconds. The range of the light Is 
about 1,600 feet. 


Naval Aviation 

By Capt. W. Irving Chambers, U. S. N. 

A SHORT time ago, when flights were m41s in per- 
fect weather only, the navy regarded aviation with 
complacency Now that the greater posslblUtils of 
flight under average weather conditions have been 
demonstrated, a majority of our officers are eager to 
have a band In the devolopmeat of aviation for naval 
purposes, and the fascination of aerial navigation now 
appeals so forcibly to the spirit of daring In our 
young offleers and men, that our chief difficulty in 
the future may possibly be so to temper their enthus- 
iasm for flying as to insure the performance of other 
more nei-essary and more Important duties with the 
usual degree of efficiency 

I have not the least doubt that these fine young 
fellows would soon be capturing altitude and other 
ret'ords If allowed to do so, and that to advocate con 
sertatlsm In aviation now. In the face of Its present 
popularity, will seem almost boreUcH) to them 
But a certain amount of conservatism, at least In 
the naval branch of aviation, Is Imperative, and, as 
aoroplanee are quickly made, it seems to be sound 
policy for the navy to make baste yet a little slowly 
until the machines are better adapted to our special 
needs or. at least, until we have a sufficient number 
of aviators trained to use them end to measure their 
efficiency under service conditions. 

A conservative policy Is evidently that of foreign 
navies also, but it Is known that France has already 
two naval aviators and one naval aeroplane, that the 
English' navy has two naval officers under Instruction 
through the courtesy of the Aero Club of Great Bri- 
tain, and that Italy. Inspired by some aeroplane ex- 
periments recently made here. In conjunction with 
our ships, is about to develop a suitable machine of 
the class that we have already evolved In this country 
In fact, although the United States Navy does not 
as yet actually own an aeroplane, our small begin- 
nings In the development of naval aviation, or the 
practical efforts that we have made within the last 
six months have attracted the attention of other naval 
powers, and we will doubtless soon learn of great 
advances In the Improvement of aeroplanes for naval 
use generally. 

It was only last aummer that dem^straitjons of alr/7 
night In this country made ft seem pMbabM 
aeroplanes could be used from a ship. At that ttOMk 
the principal factor in the general development' of ' 
aviation seemed to be the stimulus afforded to 8Tla< 
tors by eKbstaurtlal money rewards for exh\bl,lloil 
flights, and Mr Eugene Ely deserves special crsdlWar 
cheerfully and enthusiastically entering into the SftlrB 
of naval avfatloa without the prospect of any rewaiS 
whatever. 

Mr Ely may be regarded as a pioneer In 
branch, although It should be recorded that he ndght^* 
not have been able to attempt his hrllHant work under 
the auspices of any other than the liberal, yet safe, 
management of Mr. Glenn Curtiss 
It was fortunate for us that one school of aviators 
was ready and eager to co-operate with the navy; 


for this oonnectlon with the Garttilw MiqiA latf to 
series of progressive experiments tbAt bilYj4 ttoiilM 
In the production a naval aercqila»« tltot IMtlMwC 
perfect 

With this machine Mr. Curtiss Is able to ttto* 
from or alight on eltlier land or water, Ha olitB thOd' 
on water that Is comparatively rough. Hlf 
can be hoisted in and out like a ship’s boat nsul, to 
accordance with plans already perfected by Mr. CtuUss, 
we wlU probably soon be able to launch thlg siMhtng 
from shipboard without the neoassWy for any speolSt 
platform or the provision of any extra gear that may 
not be rigged or unrigged In a few minutes. 

In my opinion, Mr. Curtiss has recently dons mans 
for the development of naval aviation than gay other 
man In the world and he deserves special honor flor 
hlB liberality and foresight 

The usual policy of aeroplane builders Is to mshe 
the training of military aviators oontlngent upon tha 
sale of their machines but Mr. Curtiss early adeptod 
the policy of offering to ihstrurt officers of the army 
and navy In aviation unconditionally, and It Is due 
to this liberality that the navy Is ready, now, to train 
Us own aviators, although the mcmey appropriated 
for independent work in aviation will not be available 
until the flrst of July. 

The Wrlgbt brothers, of whose work the country 
Is Justly proud, have also offered to train a tiaval 
aviator, and we anticipate the early inauguration of a 
systematic course of Instruction In aviation, entirely 
under the auspices of the navy, at our own aerodromes, 
which for obvious reasons It is desirable to have so 
located as to be accessible to naval vsssels, 

I regard the development of the naval aeroplanes, 
or hydro-aeroplanes (the Curtiss type Of which has 
been named the "Triad” from Its triple power to 
function on any of the three elements, air, land or 
water) as marking an Important epoch In aerial navi- 
gation 

If over trans-oceanlc flight by aeroplanes Is accom- 
plished, I presume It will be due to the further de- 
velopment of this class of machine, By Its use aerial 
navigation boiomes .i matter of comparative safety 
and a means of delightful pleasure trips and sporting 
events over water 

There is now and always will he sufficient talent 
In the navy to build Its own aeroplanes as well as 
to operate them and to keep them In the van of 
progreaalve aerial architecture. But it Is a well 
known policy of the Department to encourage private 
industries In the development of war material and, 
as this policy will doubtless prevail for some time 
with rosiwct to aeroplanes, I see no good reason for 
the navy to attempt now to build its own aerial ma- 
chines It Is hoped, however, that this policy will not 
prevent the navy froui making Its own laboratory 
experiments, conducting Its own scientific Investiga- 
tion of the problems of aerial naval architecture and 
engineering and OBtabllshlng a sound system of stand- 
ard tests for workmanship. It Is also hoped that 
this policy will not prevent the navy from eventually 
emibodylng, In Us standard machines, the beat points 
of ail makes that are specially suited for naval por- 


Erom my principal problem In 

future flight Is the Improvement of the motive power. 

It U the most Important because moat difficult. Of 
course, there will be great Improvemoota In the de- 
tails of shapes and materials and In the assemblage 
of various other accessories, but we would have iMSn 
flying fifteen years ago It we could have commaimed 
then the same degrees of efflolency and, ^toblUt^ of 
the motive power that ore at onr^omirtjmrttHlay. It 
seems to me, flMj^ore, that th«to shonld be some 
recognised oud Jn|torltatlw||«gover^ent testli^or 
comparing statimM^gMUPOTnd prt||p|i^B In oitw to 
make effective plogresa In their development. Suit- 
able facllUlPB tor this work already exist In the navy. 
The motors and propellers for future naval aero- 
planes will doubtless ho thoroughly tested and com- 
pared, both In the shop and during flight, at the 
Engineering Experiment Station at Annapolie and at 
the aerodrome In that vloinltjt In this way tho nayy 
^ i^y he able to assist to the desired general dwrsldfi- 

, As for laboratory work connected ifrlth the tssl of 
models and the materials (bat ehter Into the hrohl- 
tectnre of asroplanss, ths government modd)i,;pilgat at 
the navy yard, Waihlngton, is already Sftol aqqlDlMit 
for sdontiflp Investigation in this 

tion. Thers we have snitable deUoats rstoldiiig ihsthh 
mento,* ot «w«t woodworiwrn of ino4n] nudtoto 
and draftimen under the dlreotton .of m X I lh toito tto * ' to- 
^iKtrts, and all under ths dtsolpllnsd togaaigMtdo, «( 
lUw NaVjr Dsj^iurtmsnt, ready to Ag snMt ' 

ahnogt toitoedtoMty. .w" < , 

t nstiapate 4nf, by tba totr»dttel^i4 

wo wi« he able to d«tok9t;ia»Wtoh®« 
" Pto sito a o nti to osrtoto ntoOsnary totoHi-'- 

«s to# asrnptobo' oompnto 
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'^1'^ ^ «1»1« U> •4<i <ft TAlQe to the sclenoe 

.hMlten^iolry. '^^oto of ui who were brought up 
tft JH^ng Rhlpo rMUtho thot our dopendoaca on the 
mad weuthor obarpenod oaf weather tnetlnrtg 
MVlgatloa wlH dowbtlaOB derelop In our future 
airmen a ret heeiter appreciation of weather In- 
draid^oaav through their greater dependence on them, 
gad the meteorologica) obeerratlons of these men will 
dodbUots be reoorded eretematLcally. 

JUhmcfd Stnd^ in Electrical Engineering at 
Ute Mewtachgaette Institute of Technology 

T ub year }u»t completed at the MoMachuBottB in- 
atttnU of Technology has found the graduate study 
wbtob Is provided in electrical engineering with an 
InerMUlng number of etudenta Prof Jachaon's 
lectures on tho Organliatlon and Administration of 
Public Bervloe Companies were attended by a class 
of twelve graduate students and Prof. PeuJer’s 
tectures on Adrgseed Alternating Currents and the 
Tranaaiisslon of Power were attended by an even 
larger number of graduate students I>rof 
Wlckenden’s advanced course In the Design of Ten 
tral 0UtiQ>w and Distribution Systcuis has also been 
In demand. 

Beeldu graduating the largest class from the un- 
dergraduate course which the Institute of Terhnology 
has heretofore graduated In electrical cnglueorlng. 
one degree of Doctor of Engineering and four degrees 
of Master of Science were conferred on men’ taking 
their major work in electrical engineering 
The applicants for pertnlMlon to become candidates 
for advanced degrees In electrical engineering are 
already more numerous than they were last year, and 
particularly Is this true in respect to graduate stu 
dents who Intend to study the problems of electric 
railroads, slentric transmission of power and the or- 
ganisation and management of public service com- 
panies. .. 

The Electrical Bnglwserlng Department of the in 
sUtute of Technology received an appropriation of 
18,000 from the Edison Electric Illuminating Com- 
pany of Boston to be used In an Investigation of the 
relative operating reliability and cost of electric 
trucks, gasoline trucks and horse trucking, for tho 
purpose of determining to whut degree eleotrlc trucks 
are adapted to compete with gas and horse trucks In 
the city of Boston This Investigation will cover 
the cost of delivery of goods In the different yayi 
It will Include all Questions which concern electric 
trucks. Including the influence of the dlfferpnt kinds 
of city pavements on cost of delivering goods, and 


(EomBjwttiiTtuT 

The Forthcoming Merchant Marine Number 

To the Editor of the Soientivic Amrrtcan 
O ne of the most noteworthy announcements mad© 
recently In your paper is the one telling its readers 
of the forthcoming (July 16th next) Issue devoted to 
the "American Merchant Marine." 

When I read this, a thrill goes through my heart; 
1 feel a disgrace, a humiliation, a sense of shame, 
never felt before. When I was a boy. In Missouri, 
some great statesmen told us In school, out of sfhool, 
and In the press, how the American cllppcrshlps were 
once seen on every sheet of water of the earth, while 
now wo are suffering as a nation after the civil war, 
but every American heart should hope that the fu- 
ture would remedy all thi* 

Most of these men, as I now realize, were the old 
school protectionists, who delighted to believe their 
own stories and who were then, as their followers 
are now, disciples of Baron Munchausen 
Yes, Mr Editor' your July 1.6th number should 
prove an awakening, not only among the scientific 
men of the country, but among all true Americans. 

Will this number reveal the actual facts? Or will 
the facts be colored through Pennsylvania glasses? 
I hope not' Mr Munn always stood tor (he truth and 
nothing but the truth, such as I have known him for 
forty-six years It la the real mission of the SciFNTiric 
Amerk an to smash the system which caused the de- 
struction of our merchant marine Every s'dioolboy. 
every citizen should learn to detect the fallacies which 
have been saddled upon this great nation in connec- 
tion with tho merchant marine 
I hope July 15th will be a red-letter day In the 
history of the American nation We shiill see' 

Max JAOEBHinta 

Turner, Orange County. New York 

# Aeroplane Stability 

To the Editor of the S< ifntifk Amfihcan 
I anxiously looked forward to the publication 
of your May 13tli or "Aviation Number," and ha\e 
read your admirable production with great pleasure 
Being In the profesalon of civil engineering, and having 
had the privilege of lecturing on "Mechanical Flight” 
at numerous occasions, dating from 1904 to the present 
year, I have watched closely all articles that deal 
with the stability and adaptability of the flying 
ina< hlne, as these have been the principal lines of 
iny studies 


My studies on mechanical flight have led me to 
design a machine, whereby automatic stability Is the- 
oretically obtained by constructing the wings of either 
side as separate structures, and pivoting them on tho 
central longitudinal line The wings of tho machine 
during propelled flight would bo mechanically held In 
a horizontal position as with the present machine, 
having a very slight, If any dihedral angle, but In 
case of loss of forward propelled motion or stahllltv, 
the wings would be automatically raised, as In natural 
flight, leaving the weight of the body and central por 
tion of the machine below the upraised sustaining 
areas This would bring the machine to earth In an 
upright position, with retarded motion This proposi- 
tion Is of tho simplest construction, the shaft of the 
engine, being the pivotal axis of the wings 

Together with this theoretical solution for auto 
matlc stability, I have furthermore advocated the 
necessity of adaptability, whereby a machine may 
alight and travel on the water as would a motor 
boat, or alight on and travel over land, as would an 
automobile This may be accomplished by simply 
attaching below- the sustaining areas spherical or cylin- 
drical rotating hollow floats, further eased and made 
buoyant by being encircled with modem pneumatic 
tires 

In promoting the art of mechanical flight, an engi- 
neer or Inventor Is handicapped In the development 
at his Ideas, unless he is endowed with the necessary 
flnances for constructing the same; and I And that 
publications, as well as individuals, make It very hard 
for one lo develop meritorious propositions of this 
kind, by Insisting upon the Inventor or engineer prov- 
ing his theories before the necessary financial as 
slstance Is given 

In reference to your list of the fl. 000, 000 In prizes 
being offored, 1 find no prize available for the develop- 
ment of stability and adaptability In the flying 
machine 

A prize of $25,000, to be handled by the SontNTirio 
Amehiiav, In the development of that part of the art, 
would do more for the advancement of the flying 
machine toward universal use than tho entire 11,000,- 
000 offered, as recounted In your Issue 

In these experiments calling for construction and 
practical demonstrations of Ihc theoretical proposi- 
tions a good rule to follow would be that unless the 
theoretlial proposition could be eliminated by the 
Judges handling the fund. It should receive the assist 
nnee of the fund In tho construction and demonstration 
of the madilnc .T Emkuv Harbiman, Jr , C E. 

Boston, Mass 


the effocts of dlfforont routings of the vehicles The 
Inveatlgatlon will bo partly theorelleal b>it It will \m 
planned to determine praetleally what It oidtuarllv 
coats to dollver goods under elty eondlllons This 
part irf the Investlgallon will be aKotiipanled bv 
actual observations extended over a iierlod of many 
months At least a year will be oecupled In this work 
and Mr H F Thomson has been appointed ItegeAreh 
Associate to carry on the work under the direction 
of Prof, Pender. 

Tlie Corrent Supplement 

C ITY life presents pressing and i)ecullai biological 
problems Ono of tho most Important la the re- 
moving of the city’s wastes By the niodcin methods 
of aanltory science, those wastes can bo purified and 
rendered harmless, It Is with such methods of pro- 
tecting tho purity pf Inland and seaboard waters that 
the oponlng article of the current Sitci r .mknt No 
1863, deals— ‘Prof. Henry 8 Jacoby, of Cornell Uni- 
versity, writes of recent brUlgo const! uctlon In Amer- 
ica. — Dr. L, A. Bauer continues his discussion of 
Ocean Ma,0etlc Work. — Electric energy U sold to 
confttmiers either by "Contract or al a rate propor- 
tionate to the emrent consumed in the latter case the 
current is meatnred by meters. The various meters 
omployod are deaerlbed Md Jllusi rated.-- The fifth 
of Sir J, J. Tbotnaon's Royal Inatltulkm lectures on 
Ra4laot Btoergy and Matter U presented.— Major 
George D. SQuiatr’a PoPQr on Multiplex Telephony and 
TWbgraphy, by Electric ’Waves Guided hy Wires, 
poaios io Ita second installment 


Tito MScn^iluNM and Bidden Water 

Pra«h Inventor .Dlenert hsa contrived an 
OlBiUoattoi ot Ute mioFajplione to the dlscovm-y 
ot il^lllarjOTtHnd water, qne and of a tube la Inserted 
in tbe utiper odd being attached to tho 

itninda of ftosrlng or dropping 
^ Ilia war twm ar«»t depth*. 

^ .-Itartta two stpringa were dtacovered 

'taajarirtna, »t » of alwt fifty feet 

aorfaog of tJia tt te balleved that 

ortil <« o^TVlea b pilnlng 

If «»• 

baprUt 


Your editorial rightly mentions that the roost Im- 
portant element In tho flying machine Is stability, with 
the conclusion that wo shall ultimately come to a typo 
of a machine which possesses Inherent stability Indo 
pendent of devices requiring equlllbrlstlc skill of tho 
oi)crstor 

Particular attention Is given to tho late Octave Chn- 
niile, his constant endeavors and his advocacy of 
automatic stability, hut to my knowledge ho never 
evon offered a theoretical solution for stability. 

In Mr Marius C Krariip’s article, he refers cor- 
rectly lo the present flying machine as "In part a 
flying machine, and In part a death trap,” and says 
that "It la without tho addition of a single new funda- 
mental idea to supplement or correct Us original de- 
sign " He asks, "What does tho engineer say. tho 
man whose profession It la lo oomparo the crpatlons 
of Inventive genius with (ho data of applied aclence’” 
Ho further states. "Siipposo we recommend that In- 
ventors work a Httlo harder, and Invite Imitators to 
retire from tholr pernicious activity” 

111 Mr, Marius C Krarup’s article, he refers cor- 
"Stablllty of the Flying Machine.” he says that "the 
common dihedral angle of the two halves of the main 
pianos to each other, and of the main pianos to the 
keel or tall, give a measure of automatic stahlltty 
that is now widely understood " 

UsIngfAhe above extracts for tho basis of this letter, 
as an engineer I desire to strongly advocate the neces- 
sity of serious study by tho inventor and enginoor for 
tho accomplishment of stability and adaptability of the 
flying machine, If tho universal use of the same la 
desired I agree thoroughly with your atatenionta that 
It Is time to step imitations, and to work on lines that 
afo founded on bstter engineering prlnolplos 

In the first place, the construction of tho machine 
Itself undonbte(Uy can be greatly Improved, by follow- 
ing the well-known forma of truss conatruction, where- 
by diverging struta should aupplement vertical strute 
as In the |>reeent machine, thereby doing away with 
the crow chords that tie the present structure to- 
gether, and Itt a measure hold tholr separate parts In 
rigid rtlatlanshlp to each other The modern tubular 
steel dl admlrahly adapted for the conatmctlon of the 
flylB* machine, and to my mind may be used to tho 
exolttOfoa of Vroodoa hrooeo, with their weak Joints 
a&d. (I I IT I~ Aliwai 


Waterspouts in Nantucket Sound 

To tho Editor of the SciENiifK Amkhipan" 

in the current Issue of the ScTFNTiFir Aueoican I 
read with much Interest the article on "Waterapouts " 
Nantucket whalemen, returning from long ^yages, 
frequently related thrilling experiences with water- 
spouts In the tropical zone, but it was not until the 
summer of 139fi that the Islanders themselves bad 
the privilege of viewing one of these phenomena, for 
It Is rarely that a watersimut has been seen In 
northern waters In fart, the spout which made Us 
appearance In Nantuekei Sound In 1896 Is said to 
be the farthest north of any on record 

This waterspout appeared In the Sound midway 
between tbe Islands of Nantucket and Marthas Vine- 
yard, near the Cross Rip lightship, on the afternoon 
of August 19th, 1896, and I have an excellent photo- 
graph of It ill my poBscRsion The waterspout accom- 
panied an ordinary thunderstorm, and Us progress 
was noted by the Weather Bureau oIBclals on both 
Islands, the data being on retmrd at the Nantucket 
station It first made Us appearance at 12 40 P M. 
when a tongue shot down from a dense black cloud, 
rising and falling a number of times Suddenly a 
second tongue sciemed to leap out of the water and 
joined that hanging down from tho cloud Twice the 
waterspout parted, but It Joined together again almost 
Instantly, tho phenomenon continuing In plain sight 
of the residents of Nantucket and Marthas Vineyard 
Islands for half an hour. 

The spout apparently had no side motion, and It 
was surrounded by a flat calm, extending over a radius 
of several miles A 'small schooner and a catboat 
were becalmed within a mile of Us base, and those 
on board the vessels stated that the heat experienced 
was very oppressive When the apout broke a cool 
summer breeze sprung up In the Sound, and the sur- 
rounding waters seemed to be full of cross currents 
and “eddies." 

Nantucket aea captains who witnessed this phenom- 
enoa stated that the apout was tho most pronouneed 
of any they had seen, even In the wanner climes 
This Is the only time a waterspout Is known to have 
made Its appearoooe In Nantucket Sonnd 

NaAtuekat, Moss. Habbt B. Tubneb. 
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Sailing the Seven Seas in a “Cockleshell” 

Two Diminutive Yawls Have Dared the Dangers of the Atlantic and Pacific Oceans 



twenty fet't 

The ■■SeHliiril" Is nnc of several de- 
signs for small boats which oiir e» 
toeined (onleinporarv the UwUlrr has 
published during the past dozen years 
(,r so— small, serviceable craft, designed 
with an eye to comfort, safety, service, 
rase of construction, and, last hut not 
least, low cost From these various 
designs, scores of boats have been built 
by amateui hands, not merely In the 
United Stales, but throughout the 
world, and. Judging from the published 
stories of their construction and subse- 
nuoiil service, tlicv seem to have l>eei) 
successful and popular Ml Thomas 
Fleming Day, the editor of our es- 
teemed contemimrary, the Kuddcr, built 
a boat fiom one of these designs as far 
back as 1901, and named her the “Sea 
bird,” and by line and wash drawing 
our artist has given the 8c u.NTinc 
Amebic AN readers an opportunity to In- 
spect the craft for themselves Those 
of them who arc uautlcally Inclined 
and know something about boats will 
see that this craft c.ui he easily and 
cheaply built from such simple ma- 
terials as can be obtained from the 
stock of any good lumber yard In 
cross sec-tlon the "Seabird” represents 
In her underwater body a gieatly flat 
toned V, with top sides which rise- 
straight from the bilges, which are at 
the watPiline The "Seabird” Is decked 
throughout, and the raised cabin roof 
provides as much head-room as one can 
reasonably expect in a shallow bodied 
boat of tills form There Is storage 
room tor aiiare sails, elc , In the forecas 
tie, and there are two berllis In the eab 
In The spac e between the be i tbs and the 
ship’s side and underneath the bertha 
has been iitllUcd for "ship’s stores ” 
The “Seabird” of 1911 differs from 
the ’’Seabird” as bulll In 1901 At that 
time she had a shallow keel, through 


I heir skippers taken out and the keel has been loizered until the more, in the bottom of the keel «fe BOtOa htmdreil 
d deep waters, boat has a normal draft of about three feet Further- pounds of lead battaat Another important change 

hae been the Installing of a three home- 
power motor, which will nerve to drive 
the boat at four knots. Under sail and 
motor power combined she is expected 
to make about six knots. The fuel oon- 
slsU of thirty gallons of gasoline and 
fifty gallons of l.orosene. The con- 
sumption when power alone hi used 
would be about ten gallons a day; but 
of course It la Intended to use the 
motor only when there Is no wind, or 
the wind Is very light, and. If progress 
is slow, when the winds are ahead. 

The ••Seabird,” it will be observed, la 
rigged as a yawl, with jib, malnsalU 
and missen The yawl rig is recog- 
nised among yachtsmen snd all sailor 
men as about the most handy and safe 
for the smaller craft, particularly when 
they are exposed to heavy weather and 
Budden squalls. A yiwl whose sail 
plan Is well balanced can be sailed 
under Jib and mlzsen, or under the 
mainsail alone. Under etorm Jib and 
reefed missen, she |i a particularly 
bandy craft In quite a strong blow; 
and If the wind should rise to the 
strength of a full gale, all sail may be 
furled, and the vessel handled nicely 
undei a small trysail on the mainmast 
Pubic Interest In the ‘•Seabird” lies 
In the fact that she is now salllAg 
across the North Atlantic Ocean on a 
pleasure trip, if you please, to Rome. 
The crew of the little craft consists of 
Mr Day and two men, It being the 
claim of Mr. Day that there Is no 
greater danger for small craft If In* 
deed as much, In ocean sailing than 
there Is in sailing within sheltered but 
crowded waters, such ae Long Island 
Bound He believes that the best 

LcDgtb, *S fuet y lutlie*, iKiam, 8 P>et , » feet Cairlee «n suilllsry S liuree-powtr motor. Speed, Corinthian SBllorS are found among 

under power, 4 knot* . under power snd Mil, S knot* those who Strike boldly out for deep 

The yawl “Seabird “ in which Editor Day la crossing the Atlantic. to navigate by sexUnt 

and compass. It Is largely due to his 
itut/rvc/tm tter/M AMt Influence that long-distance ocean races 

now form a regular part of the sum- 
mer schedule of our yachtsmen, both 
on the Atlantic and the Pacific Not- 
able among these are the races to Ber- 
muda and those from this port to Mar- 
blehaad. 

Mr. Day has always been a firm be- 
liever in the sea-going qualities of the 
yawl, and the present cruise from Bos- 
ton to. Rome on the Mediterranean, Is 
proof that he has the courage of his 
convictions, even though bis craft Is so 
small that Hudson's "Msltmoon" could 
have stowed her on deck, and not have 
ftM ¥iiM been greatly Inconvenienced thereby. 




which ran a centerboard As now re 


Detail views of tko “Sesbird." 


The course laid out for the “Seabird" 
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Automobile Novelties 

A Motor Car for Assayers ; Psychological Tests for Chauffeurs 


BeMdttaif Inr Mine* in • Motor Car 

H BRSAlTTlfiR It wUl aot be necetMry for llie 
IM’Oipeotor to undergo the hardehipa of tbe trail, 
tor « Loa Angeiaa mining man and inventor has aet 
ike pace for the twentieth century eearoh 
tor Bilnn. Mr. H. W. ljuraton, aMOyer, en- 
gineer, and practical proepector, has built 
an automobile which ia fully equipped for 
deaert travel, and which will not only en- 
able him to carry the comforta of civiliza- 
tion with him on hla queat for precloua ore, 
but alao to teat hla aample within an hour 
aner he flnda a promlalng lead, thua aav- 
Ing much valuable time. 

Tbla highly original combination of 
motor car. Pullman coach, and aaaay ofllca 
waa conatructed entirely from Mr Laraaon’s 
plana, only the wheela being bought In their 
ilnMied atate, and apparently no detail has 
been overlooked to provide for the comfort 
of the travelera. There la a reason for thla, 
aa Mra. Laraaon la now accompanying her 
buaband through the aoutbwestern deaert 
The bouaekeeptng equipment la exceedingly 
compact. 

A table folds up against the wall, and 
when It la let down dlacloaea a amall 
kitchen cabinet and triple cooking outst, 
while lookers, china closet, larder, and medi- 
cine chest are so arranged as to take up the 
least poaalble room Two 20-gallon tanka 
of water are carried, and that used tor 
drinking purpoaea runs through chemically 
cooled pipes and la delivered Ice cold Tho 
water faucet and glass are conveniently arranged 
near the driver’s seat. This seat, by the way, la re- 
veraible, ao that at the meal time It ran be made 
to face the dining table instead of the front of the 
car 

The engine ia connected with a dynamo which fur- 
nishes electric lights for the little home on wheels. 
Two comfortable bertha are arranged so that they 
can fold up against the wall when they are not In 
use, and a kind of folding chiffonier la provided lor 
wearing apparel 

The BUtomohile la equipped with sliding glass win- 
dows and green curtains which Insure privacy, while 
a row of small ventilators extends all the 
way around the car directly under the 
root. 

8o much for comfort Prom the utili- 
tarian standpoint, Mr Larsson's plans arc 
no less thorough Prom his own model was 
constructed a three-cylinder, two-cycle en- 
gine with double friction drive of a proved 
33 horse-power This carries the car along 
at a rate of sixteen miles an hour, which 
Is ample speed for his purpose it also fur- 
nishes the power for the electric lighting 
plant and the ore crusher which grinds his 
specimens to the fineness of lOO mesh. 

The complete ore-testing equipment con- 
alsta of a rotary flame combination furnace 
with Cary burner and tank outfit, a Braun 
pulveriser, and a atoel frame Chipmunk 
crusher. 

Theae are all in miniature alae, but of 
course do the actu^ work required for the 
proapector, and la addition to thla they can 
be used to demonstrate the efficiency of the 
same outfit ou a targe scale, ao that in one 
sense thla up-t<Hlate prospector might be 
wUed a traveling aaleaman tor the maou- 
faoturein of these maehlnea. This, however, 

Is a side iasoe, and merely Indloatae how 
tar fhe nmdern proepeotor has departed from 
the ways of the former generation of burro 
pi^era. Four tanks of gasoline are cai> 
fled, each of ten-gatlon capacity. The gen 
aral appearaaoe of the (far la very attractive without 
being arnata. its dlmaoMions are, length, 13 ^ feet; 
width, faet, and height, about 7 feet. 

bk ndfUtioffl to hla mlnlBg work, Mr. Laraaon In- 
taOfa,' tflf do *n agcsllent aervioa to hla fellow pro- 
dpw^ A&d deeart travelerd la markl&g the tralla 
-In water hsUea along hU nrata. He wlU also place 
«:ti^ FfiMa tndieatlai the number of miles from the 
. wM ihe dtataaoe wfll be aeonrately de- 

' by hhi apaadaaidhn’. fb* dutde poets. 

ware iapli^ 'gratia by S’. W. Braun 
;-4 .Aagataa, afOi’d* mtiab to oHtigate the 

twdh • 



Psycholfvical Apparatus for Tenting Chauffeurs ’'‘''aaured in fractlonM of a second, n..c<-«- 

eary for a given Individual to rsii-lvo a given ImpioH- 
By Ralph Bergengren 3,^,, the actions Hiiggcaicd by It A|.- 

A LTHOUQH no definite relation has yet boon cs- plied to criminal Invesllgallon. for example, Itx- crlni 
tabllsbed between the operation of statute law Inal, being asked any qiieglion that suggested his 

crime, would answer that question by an 
Infinitesimal fraeflon of a eecond moie 
later than he would answer qnosllons with 
out stith conneetlon Whatever hts eontrol 
over his features, he would be unable to pr' - 
vent tills Infinitesimal slowing up of tho 
mind when the <’rirne was reialUid to him 
And so when applied to the piohleiit of indi- 
vidual capacity to run a motor car the 
psychological apparatus gets down tn con 
dltlons that no amount of vertml examina- 
tion could possibly arrive ul l>*gal quali- 
fications for handling a motor-driven vehicle 
vary at present In the different States The 
severest requirement demands that the ap 
plieant for a license shall prove that ho has 
driven such a vehicle at least one hundred 
miles Ajnong the quest Ions most gimer- 
ally asked of smh jandldates, three are al- 
most universal l>o you habHiially use. to 
excess, Intoxicating beverages’’ Have you 
any mental or physical Incapacity or In- 
firmity which would interfere with your 
management of an automobile-'’ Have you 
ever been c-onvlcted of any offense against 
any laws In relation to the use of automo- 
biles on public highways’’ 

One hardly needs be a psychologist to see 
that neither the mere negative answer to 
these questions nor the fart of his having 
driven an automobile over a hundred miles proves 
that an Individual should be trusted tn iiin a motor 
car Candidates arc unlikely to admit, or even be-* 
lleve, that they eNer use intoxicating la-verages to ex- 
cess. Physical Inflrinltles that may result in motor 
accidents may also tie entirely unsusp^-cted by their 
possessor The third question has little liearing on 
the capacity of the individual to run his car, al- 
though it may show his attitude toward the law And 
the hundrc-cl tnlh-s ovc-r which he has driven a car 
may easily have been a hundred miles of open coun- 
try road and no test whatevei of what will hapiien 
when he niec>ts some sudden eiuergeucv In a crowded 

siieel The really Important question is not 

whut the eandldatu has clone but what he 
is likely to do undei the most sudden and 
unexpected emergencies No man, unless hw 
has long experience with emergenc-ies, can 
tell how quickly and efficlc-ntly he would bo 
likely to meet a new one But the psy- 
chological apparatus devised hv Mr Kicker 
answers this question hv bringing the m.in 
aiiddcinly face to face with the- emergency 
and measuring the time- U will take him to 
meet It with the various controls of his 
motor car 

The apparatus consists of a device for 
algnallng the emergency and another for 
recording the reactions of tlie motorist A 
dummy motor car is provided with the 
regulation btoerlng wheel, the side throt- 
tle that controls the different siioeds, the 
foot clutch whose release throws the nia- 
chlnc-ry of the car Immediately out of gr,,i , 
and the cmorgc-ncy brake In place of the 
ordinary wind shield the psychological 
motor car has an opaque screen with three 
openings and In front of the sc rc-en are 
three electric bulbs Invisible to the chauf 
feur except when one or the other of them 
suddenly glares at him through an aper 
ture These hiilbs, white, green and rec' 
resim-tlvoly, are so arranged that they ma\ 
be revolved In front of the- openings in Hit 
screen by means of an electric imsh button 
under the finger of the psychologist conductlug the ex 
perlment Outside the car, or in the tonneau of a rc-.d 
automobile, If tho tests were being made on tlie road 
Is a cylinder of smoked papei which levolves .sie-scllly 
and is in contact with the end of a tuning foik and 
almost in contact with four little nn-tal jvolnierb re 
spectively connected by an open electric dtcult with 
th« steering •wheel, clutch, throttle, and binke 

Pressure on the push button that flaBtieg one or an- 
other of the electric bulbs In front of the chauffeur 
sets the cylinder or time clock In motion, and the 
tuning fp-k begins tracing a sharply giolloped line on 
(Condntua Cl* jxjis- s-i - 


PSYCHOLOGICAL TEST APPARATUS FOR CHAUFFEURS 

and the experimental study of human beings by the 
paychologlsta, many experts In both fields are coming 
more and more to believe that psychology will play 
an Important part in legal procedure during the pres- 
ent century. Practically the psychologist has so fai 
taken no part In legal proceedings But be has In 
vented apparatus that can detect the bidden emotions 
of a witness far more certainly than any unaided 
cross-examination and that will force the truth from 
a suspected criminal, without cruelty If he hapiu-ns to 
be Innocent and with an absolute precision Impossi- 
ble In the ordinary methods of police Interrogation 
To record and measure the hidden feelings of an Indl 



REAR OF CAR, WITH ORE CRUSHER IN OPERATION 

rldual Iff regard to any given subject la evidently 
more reliable a way of getting at facU than to ask 
him qaestlons without any definite method of de- 
termining the truth of his answers Herein. It Is 
argued. Has the future of psychology as a practical 
first aid to law and order 

'nia lataat, example of psychological apparatus that 
might be applied to the routine buslneas of a munici- 
pality la » tnechanism devised by Mr. Charles Sher- 
wood RtOlter, of the Department of Psychology at Har- 
Tkikl University, for the purpose of testing the re- 
action-time of the man behind the steering wheel of 
an jgMtomobUe. A reaction-time, in psychology, is the 
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launch was the au4d«ii appearance of aallors on the 
very top of the enreltype, where there is a prepared 
gangway, and aoceae to which is obtained by means 
of a rope ladder throush ttie center of the envelope 
Iteelf " 

Obserratkmfl on Scientific Management 

( ( ODEIRN watches are marvels of intricate and 
1^1 perfect construction, ” says Mr Harrington 
Emerson, the efflclency engineer. In the Enfiin^frino 
Magazine "Any child can push a stick in the 
ground and by the posRlon and length of the shadow 
determine approximately the time. A clepsydra or 
water clock, an hour glass, physical material leak- 
ing away at a uniform rate, was a decided advance 
at guessing on the time In the dark, or the time for 
boiling an egg The early clocks with their pendulum 
escapements required many months of experimental 


In German} Wo 
lal the English v 


(jjio to wlilili It b'longh is the rigidity 
of ItH rnvfloiM-, whuh haw an Interior 
Hhcleton framewoik mailc of duralumin, 
the new light aluminium alloy Tills 
framii-wnrk maintains the shape of an 


Khips of the non-rigid 
tended to be i apable 


le ship and her moorings. 



tor of heat, and thug minlmizcg the 
effei t of the euii’s rays on the expan- 
sion nf the gHfl The lower part, on the 
other hand, is n loiuluctor of luat and 
llmg f.iillltates the pcoiier cquallKatlon 
of lempenifine between the gas and the 
atmosphere to be inrrled on in a normal 
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Fig. 2.— View of ship looking forward. 
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1 the estimated speed 
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II took 300 bluejackets less Ih.in an hour to haul 
alr-ihl|i out of her shed and get her safely moored 
f'aveiidlsi Dock In the early hours of Mondky 
riling May 22nd To be precise tlie performance 
imeneed at ten minutes past four, and was all over 
g before most pr-ople had waked from sleep. One 
the iiioBt striking sights In connection with the 


Fig, a. —The stem of the shjp. 

THE NEWEST OF OKIGIBLES 

test before length of pendulum, meshing of wheels, 
amount of weight, were adjusted to one another 
There are as many different kinds of watches and 
clocks as there are locomotives; ,but each Is perfect 
with a perfection so great -as to be almost Inoout 
relvable The Jewelled bearings, the almost mlcro- 
flcopjc yet mathematically perfectly shaped teeth of 
the wheels, the hair spring, the balance wheel, each 
is perfect In Itself, perfectly related to the others, 
until the whole is also perfect. This is not all. 
Delicate, automatic machines are made which turn 
out these perfected parts so exactly alike as to be In- 
terchangeable. Turret lathar and screw machlnss, 
automatic machines In general, were earliest adapted 
to (lock and watch making, and from that extended 
to larger and heavier parts, often beyond the point of 
economy; for In watch screws the material, even If Of 
goM, would not amount to very much, the perfection 
of finish being all Important, but as the weight of 
material grows vltlt tb« cube of Its Unstr measure- 
ment, we cannot afford to make on automatic ma- 
chines crank pins or wen knnokla pips for locomo- 
tives, it being too expensive to cut down Um solid 


"It would uke nt more thought and work io 
srdlso operatioBB for building a locootefJvs fhitt 
building a watch. The difference is that ' 

are turned out by the hundred thouwt/‘’^s And 
tlves only by the thousand; but this dUlarattod lb aot ' 
as great as It seems, for a watch movsiMnt map ' 
average $6 in value and a locomotlvs IIB.OCO, M 
that one looomoDve correspohda to 8,000 watches, and 
we have not hesitated to undertake the work of dg- 
signing each separate locomotive part, wa need not 
fear the labor of standardising the operation of aiMin- 
facture for each separate looomotlve part 
"Another instance ct standardised operation is Iht 
printing of a book. The oM writers were indtvldn- 
allsts! there was no standardised oparatlon. Saak 
made not only the slM of the letters to suit him-, 
self, but also their forma, took pride in pot being 
like other scribes; each spelled the words bis own 
way, each ooed hla atyliu or brush as he preferred* 

preparing his own Ink, hts own papyinm 

or parchment Now wa bay half a 
dosen newspapers a day for a cent each, 
we buy a dosen magaelnee a weak for 
10 cents each, we buy a hundred hooka 
a year for a dollar or two each. Boarea- 
ly any two book* are alike; there la 
far greater variation Umlb In locomo- 
tives or watches; but each bO(A ig 

made up and printed with atandardised 

spelling, standardised linee. standard- 
ised pages and standardlaed signatures; 
even the book Itself approaches a 
standard In else. The Ink |a made to 
•ult various fluctuattego la the 
weather, the paper la mate to suit tba 
quality of the book In press While 
printing is as yet etandardUad In a ru- 
dimentary way only, while It affords a 
field as large as any manufacturing 
business In the country, it has neverfhe- 
lees In certain limited dlreetiona 
standardised operation to an advanced 
extent. 

"In the watch, In the book, we have 
the standardised operation as to the 
manner in which, It shall be carried 
out; but there Is another element 
that of Individual skill. 

‘Two men may both ahow a modal 
wall of brick, yet one man may have 
laid 8,000 brloka a day, the other man 
only 300, 

" 'So true It is that one man and one 
Intellect properly qualified for the par- 
ticular undertaking U a host In itself 
and of extraordinary efficiency’ Thus 
wrote Polybius, 213 B. C., In describing 
the work of that great engineer Arehl- 
medee, who. by his Individual genius, 
flung rocks from catapults at the ap- 
proaching besieging ships, who con- 
structed cranes that let down grab 
hooks, lifted the ships out of the water, 
and turning them over, let them fall 
to deetructlon. 

"Horses have trotted and trotted 
well for many centuries, but It re- 
mained for Americans to figure out that 
the value of a minute ml^t he rated at 
18,000,000, and tbit to eliminate the mtnutb, to evokva 
the mlle-ln-two-minute horse from the mlle-ia-tbrae- 
minute horse would be worth this amonat, Mitaa 
were offered to crack trotters for beating their' Wa 
record, 110,000 for the fifth of a second, and tffsr* 
are 800 fifths In a slngls minute. It was not’OttSy. 
the horM that sraa developed; U was also tbs tettar- 
loan stop-watch spirit, so that our fire fighters, wrttnie r 
every movement for men and teams has heia atliittd- 
ardbied, are able to charge across the tbratiwM «l 
their fire-house SO seoonte after the geog hw 
souaded. 

"At an istemationa! oontaet In Bnrlia sawsrat 
years ago it took the BngHsb team ever two Win- 
utes and the Oerman team over eight .ntnatas t*. 
malte a start. ThU is quite a oofiUast aa eoasgafad 
with tlM , American pMonnanoe. 

"NW aaraplattto have coos; and at the ' 

tional meet in Betittoiit tme te our giat|KMl , 

and our Mttteat-tegUw «« ^ 

tha jSwhfa to-'iSte hundruMi part 
w«ii •$ rearti 'wawiug ws. had w ' : 

wtth te. w' taat' to 'tha 


soRimciiffiuaN 



-AtMHK « Mt iuttm Wind 

f Out aitor$ ttO* tii« nnlM SUttos Bnreftu 
l,/(^ Juft pobUtflMd. u its Sulletln No. M, 

» ri<l»^*pli J»ir K. BL wHtch, ioeladlns sa enor- 
of KoUsa gedlocy bj' Motsrs. Stuntz 
•ad wmiwiMf 87s ooUvo PM«a. This work 

briipl,iiMe«itlH»r, eonatatos aad •otnm&rlaw practically 
kaowa (a I«»ard to »oll«n geology, so tar 
*Hbi«ct coaeenw the atadeot of aolla. 

4 llwla tba aotiidty of the wind at a geologic agent 
hgl 'lm boeta tany recognlaed, ita action on the eoil 
hai^M^hgretedor* been adequately treated as an agro- 
BMIW prohleBi. It ie, however, • moet Important 
tMO^ to the oomplex system of soil movements affect- 
tog aoii fertility. The soil of any particular farm 
or iSeId is oontto^lly changing under the action of 
toe wind. This action, when moderate, le beneficial 
to fertility; when excessive, It is cue of the serious 
absUcles to sooosostul agriculture, and must be con 
tidlM by yartoua expedients, such as windbreaks, 
eorer cropa, rotation eobemes, etc. This matter la Im- 
portant not only to the tiller of the soil, but also 10 
the builder of railways and highways, the Irrigation 
eaglseer, and many others. 

flneh is the important economic problem that Mr. 
Free has undertaken to discuss, but he has far ex- 
eeSdad bis tbeme, and has produced a memoir replete 
with taterest to the physical geographer, the geologist, 
and toe meteorologist; for his work la a digest of 
existing information concerning the solid content of 
the air; its oompoeltlon and sources, the mechanism 
of Its tnutsportatlon; and the many effects of Its 
rsfnoval from and deposit upon the earth's surface. 
The scope of the work may be Judged from the fol- 
lowing prlnclpel headings in the text- Heterogeneity 
of soils; translooating agents in general, the Itmlta- 
Uons of water ^nslocatlon; wind translocation; the 
meehanlcs of wind traneloeatlon; drifting sands and 
sand dunes: dust storms and dtMt falls; the continual 
drift ot soil material with the wind, true atmospheric 
dust; geologic formations of nollan origin, volcanic 
dart as soil material, wind transport of vegeUble 
Biattw: transtooetlon tn general, excessive blowing 
of the SOIL 

In ose respect, in particular, Mr Free has set an 
adfnimbte example to the writers of aclentlflo mono- 
graphs. His text Is supported at every step by copious 
and well-nlgb exhaustive references to tbe sourcee of 
his Information. These references number many 
thousand; so that under eaib topic dlecussed tbe 
reader will find a complete bibliography of tbe same; 
•SMl the referencee are repeated in an amplified form, 
alphabetloally arranged by authors, at the end of tbe 
book Jli a eontributlon to scienttfle bibliography 
this work is almost unrivaled among recent official 
pahUcatloDs; while the text Is an Invaluable anmmary 
of ths immense body of literature upon which It Is 
bated. 

The Prsvgntion of Mataria ' 

A mong the most striking aucoeases which pre- 
ventive medicine has achieved In recent years is 
tbs very extensive subjugation of malaria as the re- 
sult of the recognition of a certain breed of moa- 
quttoes ss the carriers of the disease The subject, 
on which Uiere Is now considerable literature, has 
been treated In collective form In a hand book rO- 
oenUy publlahed by Pr<rf R, Roes, and reviewed in a 
late Issue of gcteaoe Fropress. The reviewer, K. A. 
Mfsiehln, eays In part; 

"Prof. RonsM Ross, poet, matbematJclan. and 
apostle of tropica] sanitation, gives us In tbe first 
half of this book tbe fruit of twenty years’ research 
and experience with regard to the oausatlon and pre- 
vssUttt of a dlseaae wfaiob, on his estimate, causes 
'hatwseii a quarter gnd a half tbe total sickness In 
inaasy ti<opiohi countries,' The rtmalnder of the 
hook oonsthts of reports from thoee who have put 
ItaW's prtociptsB and methods into practice in every 
ptoff ot toe glolM; their result* afford a brilliant testl- 
ttsar to toe lanaanse value to humanity ot the mod- 
»m dtaeovarles revurdtog the etiology of malaria, a 
atoi^laet to vtoteh Raaa htmaatf led the way and broke 
atoimiy tssw frouod. 

ntoH sad ohjeots of this book are eases tlally 
FBMitkai aad atmtaurtsa: it is intended to set forth 
h whto M to and to a form popularly intelileible the 
Titmmat osnoocaiito the natural history and 
'natoHlon of tastorljk to order to show dearly how the 
dtottot tutor best b* proveatod and eradicated. It Is. 
to Ohoirti a mmual ot instruotlha for medical men, 
tototto?' dflwni asd adtotolatratdre upon whom may 
ton to* took of oWbat^ matoria in some part of 
jtltoftol)*. FW toi* raasop the ttoro purely sclentlflc 




PtolBto to to* waMiitol pMUsm. suto as the marvel- 
M^M^fgptolltoaton »t«'hI«toiT of the parasite to 


its two hosU, vertebrate and Insect, are dealt with 
as briefly and simply as poaslble. 

"The malarial theorem, as Ross aptly terms It, may 
be stated briefly as follows. Malaria In man or ani- 
mals is a dlseaae caused by a minute parasite which 
Uvea and multiplies In the blood, passing Its trophic 
phase within tbe red blood corpuscles The parasite 
Is propagated from one vertebrate host to another 
by the agency of certain mosquitoes, which, on 
sucking the blood of an Infected vertebrate, take vari- 
ous stages of the parasite Into their stomachs with 
the blood; one stage of the parasite resists the action 
of the digestive Juices of tbe mosquito and passes 
through a sexual process of generation and multi- 
plication within the body of the mosquito, the cycle 
ending after some days with the production of many 
thousands of minute germs (‘protospores,’ Ross) 
lodged tn the salivary glands. If the mosquito then 
succeeds In biting a vertebrate ot the right kind, that 
U to say, of the kind which Is a specific host of the 
parasite In question, the germs iabh down its 
proboscis and are Inoculated into the blood, thus 
bringing about a fresh Infection of the disease 
Every statement made In the foregoing sentences is 
based on rigorous experiment or accurate micro- 
scopical Investigation It only remairia to add that 
the various species ot malarial paraaltes are specific 
to certain hosts, vertebrate or Insect, those of birds, 
for instance, can only be transmitted by mosquitoes 
of the subfamily CuHclnie; those of men only by the 
subfamily Anophelinie 

‘The principles of malarial prevention depend on 
the facta stated above, their aim Is to Interrupt the 
complex chain of clrcumstanoee upon which the ex- 
istence of the parasite depends If the parasite can- 
not pass from man Into the mooqultc, or from the 
mosquito Into man, It becomes extinct with tbe 
death of Its host, If not before Hence there are 
three general principles of prevention (1) motquito- 
reduction, that Is to say, measures undertaken with 
the object of destroying mosquitoes or tbeir aquatic 
larvw, or of abolishing or reducing the pieces ot 
water suitable for them to breed In; (2) treatment 
ot human beings with quinine, either with the object 
of reducing tbe cases of alckness, or in order to en 
able the beklthy to resist Infection, should they 
chance to be bitten by an infeciod mosquito, (3) 
protection oi' human beings against mosquitoes by 
various methods, especially by rendering honses proof 
against these insects Any ot these threei' methods 
Is sufficient to extirpate malaria completely, if car- 
ried out thoroughly If, In a given localltr, the Ano- 
pbellno mosquitoes are exterminated, or it theio are 
no Infected persons for them to bite, or If they are 
prevented from bliing human beings, the disease can- 
not continue. But In practice It la always Impossible 
to carry out any of these method# lompletely and it 
Is necessary to rely upon a combination of the three 
The best results are always obtained by mosquito- 
reduction, since it can be effected by administrative 
regulation, while treatment and protivtlon depend 
mainly on Individual effort — always difficult to con- 
trol or enforce. 

"Such are, very briefly, the main aaiiects of the 
problem of preventing or extirpating malaria, but 
many pages are required to set forth the Intrkacles 
and complloations of the question 

"Turning to the second half of the book, it Is Im- 
possible to give In a brief space an account of tbe 
many antl-maiarlal campaigns in all parts of the 
world that are described and reporierl upon by 
twenty-one different writers It must sufflfe to state 
briefly the results obtained In Israailla, that most 
striking example of the practical Importance of Ross's 
researohee and of the efllcacy of his methods, as set 
forth by Mr H C Ross 

’The town of Ismallla was founded by M do 
Lesseps, who intended It to be a model city, a thriv- 
ing port and the headquarters ot the Suez Canal Com- 
pany It progressed rapidly, rising to a population 
of 10,000, until In 1877 malaria made lU appearance, 
SOO cases being notifled tn that year. From 1885 
to 1002 the number of cases annually was seldom 
much below 2,000, and In 1891 It rose to over 2,500, 
more than one-quarter of tbe whole population In 
1908 an antl-malarlal campaign was started under 
the aiupioes of Prof Ronald Ross, directed chiefly 
toward the extennlnatiou of the mosquitoes. A 
marsh near the town was drained; pools were filled 
up and a mosquito brigade was organized consisting 
of a Ettropean foreman and two natives The dnty of 
the brigade was to visit every house once a wesk, to 
treat the casapoole with petroleum. In order to kill 
th« mbsfltdto larvs; to empty all standing vesaels or 
tub* eonWnlng water, and to clear all irrigation 
cbpAhtoi of roeds> so that tbe water could flow 
awlttto- PsBsltlsB were Imposed on the Inhabitants 
U tosy (Md not report to the authorities the existence 
to tottmWl otolsottons of water. The work cost 110 / 


000 the first year and about $6,000 a year subse- 
quently. For this relatively trifling outlay the most 
remarkable results were obtained The number of 
cases of malaria fell at once. In 1903, to 300; In 1904 
there were 90 coses, In 1905, 37, etnc;© then no fresh 
cases of malaria contracted In Ismallla have occurred, 
the disease Is stamped out It 1 h necessary, however, 
to continue the preventive measures, since U the 
mosquito brigade stops work for a week the mos- 
quitoes return, and there is always the danger. In that 
case, of a recurrence of the epidemic through In- 
fected persons from without coming Into the town 
"Nothing shows more clearly than the cMoe Ot 
Ismallla the possibility of combating malaria effectu- 
ally In any locality If antl-malarlal measures, especi- 
ally that of inoBQulto-reductlon, lie cat ried out rigor- 
ously The failure to obtain similar results by sim- 
ilar methotls In other places must be ascribed mainly 
to the obstacles which stand In the way, of whldi the 
chief are Ignorance and blind resistance to adminis- 
trative efforts on the part of the people, or ofth lal 
apathy and parsimony on the part of the govornruent 
classes" Prof Ross sjeeaks out strongly on these sub- 
jects, as he has done frequently before it Is to be 
hoped that this book will be widely circulated among 
medical men and administrators In the tropics, and 
that It will lead to a proper understanding of the 
measures to bo taken against one of tbe greatest ob- 
stacles In many lands to civilization and progress 

Visoal Sensations from the Alternating 
Masrnetic Field 

F OLLOWI.NO on the ex|>erinientB retmrted by' Prof 
Sllvanus P Thompson, It is Interesting to note 
the further research In this 8iibje<-i pursued by Mr. 
Knight Dunlap, an account of which appeals In a 
recent laeiie of Nature 

"Prof Thompson subjected the head to the Influ- 
ence of an alternating magnetic field, which was ob- 
tained by means of a coll of thirty-two turns of 
stranded copiH>r conductor having an Internal di- 
ameter of 9 ln( hes and a length of S Im hes Tbe 
coil was supplied with a curt-cnl the maximum value 
of which WHS ISO amperes si a frequency of fifty 
cycles per second 

"On inserting the head in the coll under these con- 
ditions, a flickering light sensation was obtained, the 
sensation being more clearly defined in IJio peripheral 
part of the field of vision 

"The object of the further oxperimeuls by Mi Dun- 
lap was to asceruin whether or not these sensations 
were doe to idlo-rotina) light, under the snggestiou 
of the hum of the coil caused by the alternating cur- 
rent. 

"A coll was constructed wlihh gave a field of aiv 
proxlmately the same density as that obtained by 
Prof, Thompson, and Identical resnlls were observed 
"In order to awertaln whether the efforts are due 
to Idlo-retlnal light and suggestion, some expeilments. 
were carried out In whU h suggestion was eliminated 
to the fullest extent 

"In these tesis the transformer was plsu-od near 
the coll, BO that the hum of the coll was rompletely 
drowned by the noise of the transformer Ariange- 
menta wero made whereby tho current could bo 
switched from the col! on to a resistanie, the strength 
being maintained (onstant 
"The eiihjeot's ears were plugged up. and a tele 
.phone receiver conneett'd to the transformer was 
bung on the <oll 

"Under th<»8e conditions it was absolutely impos 
Bible to tell by the sound whether the current was 
on or off the coll, each of the oliservera was able, 
however, to Identify tbe fill ker with absolute pre- 
cision when the current was switched on to file coll, 
"With a field alternating at a lower ( t wenty-fivo 
cycles per second) frequen<y. It was found that sen- 
sation was much more prononneet) and Intcnsclv dis- 
agreeable, tho whole visual field quivering as if illu- 
minated by a rapidly intermittent light 
"The effect was at all times very Intense when the 
side of the lioad was presented to the coll, but on 
looking Into the coll It practically disappears From 
this Mr, Dunlap infers that the sensation is due to 
currents induced In the optic pathway, he slates 
that whether these currents exelte the oci Ipltal cortex 
directly, or excite the retina primarily is a matter foi 
conjecture, the fact that the flicker is product*d by 
alterations faster than the fastest flicker fiom normal 
light stimulation being, it la stated, 110 evideuci- for 
the non-retlnal character of the flickei in uuestlon 
"It Is stated that there was uo evtdenie to sliow 
that there was a definite arousal of visual sensation 
by the alternating field, the effect appealed more like 
an alternate Intensification and Inbililtlrui of what- 
•■ver sensory process was already In progress Tliat 
Is to say, the idlo-retinal light which is present be- 
fore tbe current is turned on Is Increassd and d»- 
eressed altornatoly.’’ 


SCaNTIFICAiaSICM 



1 (n> h<liu.i III IlNhiiy Mwi’n ^Vork^•lIo|l wtU Im j'lml In ’«■€♦•»»«? any 
Nil, ■tiiiiid 1(11 dopHrtmenl and Hill pay for Un m, itruDipU)^ )f 


A Dangerous Muffler 

To iIh' lOiliioi of Handy Man's Workshop 

I N llandv Mans Woikshojj of Juno HUh thoi« la 
a dosiripllon of n miiffloi for Kasollne enRinos, whUh 
nia> woik all riglit and ipitaliily will bo a good 
sllonror HO tai as tho nolso from tiie oxluiiisl Is oon- 
(ornpd, tun soino day the engine will get to missing 
llio -ltiov all do it Boim time -and then the iinburned 
gahoH will bo forced from tho onglno Into tho barrels 
Tills inn\ (onlliiuc foi a time and then a weak iharge 
in tho engine will be fired and the fire will be com- 
uiuuloutod to tho Iinburned gas in the exhaust pipe 
and float that into the barrel and away will go the 
Imirel aa if a large charge of powder had been ex- 
ploded 1 have long known of the danger In such 
cHses Only a few years ago a party had an engine 
in one of the buildings I now own, and had plaiod 
a large liox under the flooring Into which the exhaust 
from the engine went, passing thence to the outside 
TTien the batteries became weak and the engine began 
missing, and a little later tho gas In the box exploded 
It tore up about ITi feet square of floor and broke 
nearly every glass In the lower story of the building, 
24 by (10, and did a lot of other damage It hurt one 
workman < onslderably, but did not kill any one whleh 
was considered very lucky H. L CuAi-MAN 

Marcelhis, Mich 


A Good Substitute for a Drill Post 

By R. C. D. 

T KKKK are times when one is In a quandary as 
to tlie best way of setting up a drill post or "old 
man," as It is sometimes called Tins is particularly 





iiniile adjust, ilile on objei 
inelliod of iimIiik tile dev 
lati bet dilll is ( icaily stio 


true wlien one has nothing 
but a curyed surface on 
which to attai h the base 
of the post To overcome 
this trouble when holes 
are to be drilled in cylln- 
drUal objects such as 
metal posts, poles, boilers, 
etc , one may use a chain 
attached to a metal plate 
shaped as shown in tho 
B( I ompanylng Illustration 
This plate has hooks 
forged or attachod to Its 
ends as shown, and to 
one of these one end of 
the (bain is permanently 
secured The other hook 
is made just large enough 
for the links of the chain 
to pass over it freely. In 
Ibis way the device Is 
ts of vailous sixes Tho 
l<e In lonnwtlon with a 
wn in Ilie Illustration 


Reduciuji^ the Size of Tubing 

By F. c: I. ^ 

IT ofli n lll■lOllllh tiei ( sHary to reduce the st'/e of 
*(opiHT iiibliig HO that II will enter a (onnectlon 
which doen not admit of bolng reamed out to a larger 
size If I he tubing Is ftl«d down to fit It weakens the 
(oniicitlon The tubing Is eaHily ami neatly reduced 
by moans of a tap wicneb, which 1 h placed over the 



Redacing a tiib« with s t»p wrench. 


end and tightened as It ii rotated. The tap wrench 
should be tightened gradually, or tt will crimp the 
tubing. 


Nail*hdder for Ckw-hamraen 

By W. J. C 

T he accompanying lliuetratlon is almost sell-ex- 
iilanatory. A tongue of metal shaped as shown 
with a V-shaped slot In the upper half In clamped on 
to the handle of a hammer Just below the head with 
an ordinary hoee clamp. The V-shaped slot should be 
held slightly away from the flat side of the hammer. 



Nail-holder for a hammer. 'i 


When It Is desired to drive a nail In a location 
where both hands can not reach, for instance, above 
the head or to the right or left, when standing on 
a ladder, the nail U placed in tho slot, wHh the 
head against the hammer head and the point extend- 
ing to the side A sharp blow starts the nail, and 
on withdrawing the hammer, the nail can be diiren 
home 

Centerinjf and Reboringr Engine Qfiindeis in 
a Lathe 
By H. C UriMUMT 

t^AKlNG for granted that our friend wishes to re- 
i bore cylinders in an ordinary lathe, I think be 
will find the following simple method very helpful 
First, fit a hardwood block (2 by 4 preferred) 
Into each end of the cylinder so that it will hold a 
rigid position Now take a pair of hermaphrodite 
dividers and accurately fix a center Into these blocks. 
Then with a three quarter Inch drill, or an Inch drill, 
boro boles through these blocks at the centers de- 
scribed so that they will be In line with each other 
Now fit a rod through these blocks so that It will 
extend far enough out of each end of the cylinder to 
meet the lathe centers without Interference of pro- 
jections of the cylinder. Here I may state that the 
centered blocks alone will be suIBclent on a cylinder 
having both' ends fitted with a head. 

Next lay the cylinder on the slide rest and with 
hardwood blocks, if iron blocks are not available, block 
It up until tho centers previously made in the rod 
will be accurately In line with the lathe centers, when 
the cylinder Is lightly bolted and clamped to the slide 
rest This is the all-important step of the entire 
process, and must be done accurately with whatever 
material there is at hand 

No# for a boring bar This bar should be of 
round steel shafting and sufflclently longer than twice 
the length of the cylinder so that while doing tbs work 
the cylinder will jiot strike the dead or live centers 
of the lathe 

It should be at least two and one-batf or three 
inches In diameter so as to remain rigid This bar 
Is fitted with the cutting tool a little farther than the 
length of the cylinder from the dead center end by 
boring a hole through U and filing it out so that 
it win admit the cutting tool The tool should be at 
least one Inch wide and preferably five-eighths or three- 
quarters of an inch in thickness This tool may be 
held in place by fixing a setscrew a^ right angles to 
the tool through the bar. 

In the boring operation the lathe should run at 
slow speed and the cylinder on the elide rest fed to 
the cutting tool In the ueual manner Bnt under no 
circumstances dhould the lathe be stopped until the 
tool hae cut the full length of the eyllBder. If It is, 
you are sure to have a little bniap, or a deprwlon. 
In reborlng a cylinder it is always beet to t^e two 
light cute — one tbrongh end the other bsck with 
the same tool, the rear esd of the cutting edge of 


II . l iri.i i 

which Is slightly relieved so that whgn eomlfif 
for the second out it win leave a smooth sttefiwa. 

[This is a second answer to the prObhHB ytthitshofi 
In the SoiENTirto AHBaioAn of May flth. 1%e otlv^ 
answer was published in the IsstM of JuM Slth.-- 
Bo.] 

A Sinple Vii0 
By & naaeisDasUta 

T he accompanying engraving shows a very handy 
and easily made vise or clamp. At A is a piece 
of dressed hardwood 12 Inchee by i Inchee by 1 lneh<. 
It is screwed upon the bench or table top. Another 
piece B of the same dimensions is screwed on about 



Vlae for a beadi top. 


8 Inches away and at an angle of tO degrees to A. 
A triangular pleoe C with Ita hypoteauaa about 15 
inchea long is used aa a wedge. 

The stock that Is to be worked Is placed up agalDat 
the piece A, and the wedge 0 la driven up tightly, thus 
clamping the Stock fln&ly. 

SooM Odditka in Joinit 

By W. D. Graven 

TTISITINO a friend, the writer'! attention waa en- 
» gaged by a number of Jointures which, while they 
would hardly appeal to the operator of a fully 
equipped woodworking plant, are all thoroughly 
practical— however odd — and might well be uaed by 
any one lacking tho equipment neceaaary for the ex- 
peditloUa making of more conventional onea. 

That ahown In Pig. 1 waa In a acreen door corner, 
and waa very secure The stock was mitered, a wire 
W carried around the corner, through holes aa shown 
by the dotted lines, and the ends passed through a 
hole In the brace B, through a washer C, and aecured 



In a common nut by pouring the hole full of solder 
Turuing the nut twisted the wire and drew the joint 
tight. The pin, or dowel, D served to keep the parts 
from sliding out of place while the wire was helng 
tightened 

Figs 2 and 3 are self-explanatory, being merely 
adapUllons of the miter and dovetail combined. Fig 
4 is a joint on essentially the same principle but was 
made by tacking adjoining pieces together, one on 
top of the other, but otherwise relatively In tbelr 
final positions, and sawing through both with a band 
saw; the table of the machine being tilted to on 
amount equaling the tblokness of the saw kerf in 
twice the thickness of the stock Fig 6 is s downed 
miter, the holes for the long dowel A being bored be- 
fore the parts vtere put together, and the others aftori’ 
ward. All these Joints, except that shown In Fig. f;* 
were In fist frames for pictures, and. the oontlguous 
parts being of wood of different shades, the affect waa 
striking. 
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The Inventor’s Department 

Simple Patent Law ; Patent Office News ; Inventions New and Interesting 


PrindiMU Exfuniner John I. Brown 

P BINCIPAI/ Bxamlner John IngialU 
Brown la tb« ‘‘apring-whecl” man of 
the Patent Oflice, the dlvialon 11 Ui 
to hie charge. Including eprlng wheels 
Jn the claae of real lien t tlr«» and wheola 
which, with railway draft appllancea, 
loahe up tho division 41, In Idr 
Brown’s charge stace It was organized 



Prlndpal Exareiner John I. Brown. 

some years ago. While Mi. Brown la 
essenllally a Maine man, he was born lu 
Philadelphia, leturnlng with his parents 
from that city to their former homo in 
Maine when a child aud continuing to 
reside In Bangor, where he attended the 
public fecbnols 

After teaching school and studying 
law, In 1SS4 he was appointed an assist- 
ant examiner In the Patent Office He 
has served in two examining divisions 
and for aonio years In the cliwalfif atlon 
division prloi to his appointment as 
principal examiner and the Insiltntlou 
of division 41 of which he has had charge 
for some years 

Raised as he was on the Maine coast, 
Mr Brown liat, never lost his love of 
sailing Sailing, however, Is not Mr j 
Brown’s onlv hobby, for he Is very 1 
much of a "Joiner ’’ b<-lng a member of 1 
the Sons of the American Ucvnbitlon of j 
the Knights of Pythias and of the Odd 1 
KellowB To the latter he has devoted 
much attention. Is a member of every 
branch of Odd Fellowship and one of the 
most distinguished members of that ot 
der. being known wherever the ordci hiie 
found its way throughout the Tlniled 
States He Is a grand representative to 
the Sovereign Orand Lodge I O 0 F , 
District of Columbia, and was tho Grand 
Master In 18M 

Mr Brown is a member of the bar of 
the Supreme Court of the District of 
Columbia, and is now and has been for 
many years, president of the Benpflclal 
Aasociatton of (ho Interior Department, 
■which Aaaoclatlon comprehends the varl- 
otu bureaus of the said department. 

The elaaa of resilient tires and wheels 
is a very active one at tho present time 
because of the great Interest In spring 
wheel* and the like as substitutes for 
cushion tire* in autdiftobllM, while le 
alllent tires including cushion tiros and 
pneumatic tlfw will likely be active as 
kwg a* automobiles and similar vehicle* 
»re used. 

A MMtuuilc«] Wlfiow Stritnwr 

T MS lOOcbishiesJ b**ket wllhnv atrip- 
urtth an ahtoBaatie adltutment to 
, Ipr tip ViUrlgtKm »b thldt- 

IWi sand*. The 


basket willow industry Is practically the 
last uf the ,'igilcultura] crops In which 
labor-saving machines have been intro 
duced For over a hundred years willow 
growers have been looking for a machine 
that would suctessfiilly remove tho bark 
of oommenlul willow rods used for mak- 
ing baskets and other articles Five years 
ago Mr. George S Herrick, a machinist 
of Byraeuse, New York, undertook the 
task of designing a machine that would 
do the work Mi Herrlek had already 
Invented several otlim labor-saving de- 
vices, and after learning what an enor- 
tnoiiB amount of work was required to 
take rod after rod and remove the bark 
by hand, which Is at best a very tiring 
and monotonous task, it occurred to him 
to make a inechanleal willow stripper 
it w-as a year before be had a machine to 
try out, and In 1907 he made his first 
pxi)erlment with one which he palentel 
and whl(h proved very encouraging to 
him and the willow growers around 
Syracuse At the end of every season 
Mr Herrick had another machine to try 
out and each time with a Iltile more 
practical experience be Anally succeeded 
in making one that does the work On 
May .list of last year he jralented his me 
ihanlcal stripper, which Is In every way 
a labor-saving device, and will not onlv 
save fartners lens of thousands of dol- 
lars every year but will greatly stimu- 
late the Industry both In thig country 
and abroad Tho 
primary objee i of 
this mechanical 
w I 1 1 ow stripper 
Is to supersede* 
hand labor, and 
with the advent 
of this machine 
comes an In 
creased and mill- 
(tpUed opportun- 
ity for making 
haskot willow 
growing very 
proAlable. which 
under our extern 
s 1 V e methods of 
management, I s 
Blmost tnipossi 
hie without a ma 
e hine that will 
romove the bark 
com pa rati ve- 

ivcragp lob- 
by the old 
method of peel- 
ing can remove 
the bark from 7.') 

12& pounds of 
willow rods I n a 
dav If the rode 
all of an 
average slse As- 
mimlng a labor- 
wages to be 
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60 tier day, the tost of peeling will be 
about l</4 cents per pound I'he willow 
alrlppor, on the other hand, will peel 
08 much In an hour as one man can 
In a day 

When willows are peeled after the aap 
la up In the spilng there are only from 
thirty to forty days In which to do the 
work In order to pee! all the rods 
from ten acres tho grower is obliged to 
hire a small army of men. women, and 
children The required labor la often 
very difficult to And Tho mechanical 
stripper will do the work of ten men 
and will save the farmer’s money and 
temper, for It will strip his willows 
more cheaply than If done by hand 
is estimated that hand peeling costs 
about $35 per acre The machine < 
do this work In Just one-tenth of the 
time and will cost between $3 and $4 
per acre It ta safe to estimate that 
the farmer will save approximately $30 
on each ar.-e Mr Herrick stripped 
steamed willow rods right along through 
.lanuary, February, and March, and aver- 
aged 12.5 pounds of rods an hour, which 
Is all that one man can handle in oper- 
ating the machine Mr Herrick Is i 
designing an automatic feeder, by means 
of which the dally output will be greatlv 
Increased Of course the amount that 
can be stripped In a day will vary greatly 
under different conditions and with rods 
of different sites and varieties 

superiority of 
this mac hi 
over the ordinary 
broke can hardly 
be overestimated 
The brake (Fig 
1> Is a simple 
device consisting 
of a round steel 
rod from >4 
% of an Inch in j 
diameter 
about 4 feet long 
which Is doubled 
over so that the 
two ends are 
brought together, 
making a double 
rod 2 feet long 
The lower 
welded end of j 
the parallel rods 
must be Inserted | 
In a log placed a 
a con venien 
height T h 

brake must b 
penmnd leu la 
and have the up- j 
per ends of the i 
prongs slightly I 
curved out c 
inch from i 
top so that the j 
rods tan easily j 
b e put 1 n t 



brake. The operalor places the thick 
end of the rod between the pioiigs of 
the brake and draws It toward him and 
the bark Is :il ciiw e sejiarated from lh ‘ 
wood The email end is then treated in 
a sinrilar way, which completes the 
peeling Figure 2 shows the method of 
operating the brake 

The mechanical willow stripper is 



Fig. 3. The mechanical willow stripper. 

Illustrated In Fig 3 Tho operatoi In- 
serts the butt ends of from 2 to h rods 
at a time between two rapidly revolving 
rubber-faced rollers which are slightly 
furrowed and which form a suitable' feed- 
ing device. These rollers which are In 
pinching contac t, are disposed to receive 
the willow rods transversely and to 
crack and spilt the bark throughout their 
entire length 

After the butt ends of the rods have 
passed through the Arst pair of rollers 
(Fig 5, rl they pass between two paral- 
lel horizontal rubber belts (Fig 5, bh 
at o) disposed to receive the willow rods 
transversely hc'tween them These bells, 
which are known as strtpping-inemhers, 
move in a direction at right angles to 
the rods passing between the first pair 
of rollers and an* designed to strip tho 
bark from the rods These hells arc- 
driven at a comiiaratlvely slow speed, 
while the receiving or feeding rollers 
are operated at a relatively high apeeil 
The faces of these two horizonial bells 
are In close ccmiacM and have their con- 
tacting faces correspondingly beveled so 
that the rods may readily pass between 
them (Fig 5, cil The- rods arc pushed 
between these two horizontal bc'lts by the 
feeding rollers and are then receive'd on 
tho oppcacllc aide by the second set of 
rubber faced rollers of slniUar sl/c and 
are operated at a speed ecpial to that of 
the Arst set of rollers The second pair 
of rollers are designed for drawing the 
stripped rods from the bells as is seen In 
Fig 3 

Every part of the machinery is care- 
fully adjusted, but like nil othei mac tiln 
ery the willow stripper is not pei fc>c t 
It will doubtless be continually Inipiovi'd 
Having undergone, howevet , noailv five 
years of trial and Improvement Isfore 
It was offered to the piihllc K Is much 
further advanced than n good innnv 
other labor-saving machines when tin v 
are Aral placed on tho market The nia 
chine Itself, though simple In the* ex 
treme. Is about as Inspiring to the willow 
grower as the reaper wns to the whe.it 
grower ft removes the hark froicc Rniiill 
and large rods by the same turn of thc< 
wheels and does not seem to disenniln 
ate between the branched and un- 
branched ones ( Fig fi » 

The full extern of wlmt the willow 
ipoeler will achieve for the grower stl’l 
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romnln to be seen, bot It will at 
make him Independent of an army of 
Hhlftl.'Bs and Itinerant laborers required 
cviTv spring for i)eellng willows. It will 
inulvf' willow growing a scientific Indus- 
tiv like that of the other minor farm 
< rolls It moans a new era in the basket 
willow industry. 

How I Invented the Air Brake — IV' 

B} George Weatinghonae 

B KING tiilly Impressed with the idea 
111, it If the wave of air which 
utilized for signaling could be made to 
operate the triple valves upon the cars, 
therr would Ibon bo an almost Instan- 
larieons applbation of tho brakes upon 
the front, rear and other portions of 
the train, this Idoa, with hard work and 
a large number of oxperlinenUi, shortly 
produced what Is now known as tbo 
()ui(k action antomatir brake The West 
Inghouse train was left at Burlington 
In ordoi that the new triple valves with 
the quick aellon attachment could be 
applied and further experiments made. 
The valves as developed for this emer- 
genc y proved to be successful, and the 
tests made with this train after their 
application were eminently satisfactory 
to the railway officials It was thereupon 
arranged to take this train to HAneap- 
olls and St Paul, Milwaukee, dntcago, 
St IjOuIb, Cincinnati, New Vork, Albany, 
through to Boston and New England, to 
Washington, and then to Pittsburg, nume- 
rous demonstrations being made during 
this Journey of some thousands of miles 
This train, drawn by two locomotives, 
was frequently run at speeds above 60 
miles an hour, and the tests were wit- 
nessed by all of the prominent railroad 
people of the country So great was the 
demand for good brakes on freight trains 
that considerable difficulty was at first 
experienced In promptly filling tho orders 
of railway companies Nevertheless, the 
wide publicity given to these tests, 
coupled with a public demand for the 
adoption of means to prevent accidents, 
brought about the enactment of a law 
by the C/ongrees obliging the railways to 
apply brakes and also automatic couplers 
to all freight trains In the United States 
within a time named in tho act, which 
time was subsequently extended because 
It was physically Impossible for the rail- 
way companies to make the Introduction 
within the time first prescribed The 
quirk action automatic brake was oper- 
ated like the first automatic brake for 
ordinary train movements; the quick ac- 
tion resulted only when It was necessary 
to apply the brakes for an emergency. 

No sooner had the qiihk action auto- 
mallc brake been developed to operate 
sucressfullv on trains of fifty cars than 
now conditions were presented Steel 
freight cars lairying enormous loads] 
had In the meiuitime l>een developed and 
freight locomotives had hi'cn Increased 
In capaiity, so that trains were often 
composed of seventy to eighty cars, and 
more recently some trains have had as 
high as one hundred cars. This possi- 
bility had, hnwc\er, l)een foroseen, and 
experiments were constantly being car- 
ried on to so Improve the apparatus that 
It could be used to control '.rains of any 
practical length, and these experiments 
also had In vh'w Ihe more nearly Instan- 
taneous action of the brakes for ordinary 
service purposes than was pngsihle with 
the automatic brake or with the quick 
action brake The result was a most 
Important development 
The present Improved triple valve has 
the emergency feature, hut it also has 
what Is known as the quIck-scrvlce appli- 
cation feature, that Is, for ordinary pur- 
poses, the air is adinifted to all of the 
brake cylinders so quickly that the 
longest freight train can be handled with 
almost the 4)Teclslon obtainable In the 


control of paaaenger trolu of from alx 
to twelve cars. 

In the matter of the devetopmeat of 
the brakes for operation upon pesaenger 
trains, nothing that skill and perse- 
verance could suggest hu been omitted 
In securing the highest degree of per- 
fection. The requirements during the 
past few years, by reason of the greater 
weight of cars and locomotives and of 
tho higher speeds at which they are run, 
have necessitated the redesigning Of all 
the passenger train brake apparatus. In- 
cluding the method of attaching the brake 
shoes to the cars and the >loverB and 
connections for bringing these shoes to 
bear with the required pressure upon the 
wheels. For the purpose of insuring the 
highest efficiency, every wheel of a pas- 
senger train. Including those under the 
locomotive. Is now acted upon, whereas 
formerly many of the master mechanics 
and engineers were apprehensive that it 
would not be possible to make use of all 
of the wheels of a locomotive for braking 
purposes. 

During the past twelve monthfi, most 
elaborate tests of the latest form of ap- 
paratus for passenger service have been 
carried out under tho direction of officials 
of several railways and of the Westing- 
house Air Brake Company, in order to 
prove the operatlveness of the i 
Btnictlons and their capability to Insure 
the highest degree of efficiency 

From the very beginning of Its opera- 
tions, the brake company has maintained 
a strong staff of experienced engineers, 
some of whom are located In each of the 
large railway centers and whose serviies 
are always at the command of the rail 
ways It Is the duty of one or more of 
these trained men to proceed to the stene 
of any accident that may have occurred 
In order to ascertain the cause, 
port thereon, and to render such aid and 
co-operatiou to the railway officials 
will tend to avoid a like accident if In 
any manner the brake oan contribute to 
that end 

The air brake company has always had 
In Its works, for experimental purposes, 
of brake cylinders, pipes and coup- 
lings, reprejientlng the apparatus uimn 
trains of various .lengths, so that tests 
and demonstrations could be readily 
made for all sorts of purposes, including 
educating or Informing railway officials 
who came to seek Information To more 
effectively spread this information, the 
companv, altout fifteen years ago, 
structed and equipped a special Instruc- 
tion car In whlih were arranged fifty 
of brake cylinders and pipes equiva- 
lent to like ap(>aratU8 upon a freight 
train. This car was provided with a 
boiler to drive the air-pump for the pro- 
duction of the air under pressure needed 
to operate the brakes OpeVatlre models 
of all parts of the apparatus were shown 
'ctlon, so that their construction 
and operation eould be more quickly 
omprehended This car. In charge of 
experienied Instructors, was moved from 
place to piece, and engineers, firemen, 
conductors and other train employees In 
general visited it to familiarise them- 
selves not only with the operation of the 
brake, but with Us construction, and In 
this manner there has been developed 
throughout the country a knowledge of 
the air brake art which has proved of 
Inestimable value ho the railway corpora- 
riona and their patrons. The records of 
the Wpstlnghouse Air Brake Companv 
show that to December Ist, 1910, their In- 
struction car traveled over 118,000 milee, 
Numerl^ railways have also provided 
their oi)i^’"lnstructlon cars, so that it may 
be safely said that every railway em- 
ployee having anything to do with the 
operation of trains, freight or ^ssnger, 
has been requlre<| to familiariM himself 
with the working of the brakes and ro 
so study the subject that hs could past 

examination, 280,258 smploysss having 

far been examined by representatives 
of the Westlnghouse Air Brahe Oompany, 
and In numsroui oaaea theas men bays 


been required to show anlBolmt Imewl- 
edge of the brake to aotltte thVP to re- 
ceive certllloates of tbeiy proSeisnoy. 

The importance of the ouUiitsnAnee of 
the bnUce to railways has net been <rse^ 
looked by railway afficiale. ^My have 
appointed superlntendenta of brakes and 
numerous Inepeotors. and today ttiere Is 
an association of air brake officials organ- 
ized in 1893, and now having 1,015 mem- 
bers, who meet annually in convention 
to thoroughly discuss thejjnestions which 
are constantly arising, so that at present 
there exists an organisation of which 
scarcely any of the public has ever heard 
— an organization which is constantly 
devoting skill and energy to the care of 
apparatus which above everything else 
In connection with railways contributes 
to the aafe transportation of passengers 
and freight 

I have often been ashed how many 
lives have been saved by the use of the 
air brake, and I have as often Mid It 
might well be a great many thousand, 
but that It was Impossible to make oven 
an approximate estimate. At a banquet 
given In Washington to the members of 
the International Railway Congress, In 
May, 1905. a diplomat. In speaking on 
the subject of the Importance of railway 
brakes, said he felt aafe in saying the 
air brake had saved more lives than any 
general had ever lost in a great battle. 

I have spoken of four chief develop- 
ments It has been necessary. In order 
to avoid disastrous consequences, that 
each development should ho of such a 
kind that cars fitted with newer appa- 
ratus could operate with little Incon- 
venience with cars fitted with earlier 
apparatus As It stands to-day, scarcely 
any of the old type of brake and the first 
tyi>e of automatic air brake are In 
but should a car fitted with the first form 
of automatic brake be found and put into 

train with the more modern apparatus, 
such older apparatus would be found to 
operate fairly well with the more per- 
fect form The prevailing Idea In the 
development and introduction of the 
brake has therefore been an adherence 

such uniformity of apparatus that the 
Interchange of traffic over various roads 
ould go on uninterruptedly. 

There Is probably no apparatus now in 
ise which has received such thoughtful 
consideration and been the object of such 
care In every one of its details aa what 
Is now popularly known as the air brake, 
and which Is In universal use in the 
United States and in many other coun- 
tries of the world 

In my estimation, there could be no 
better illustration of the value of the 
maintenance of standards than baa been 
given by the manufacture and Introduc- 
tion of air brakes upon railways, for 
without such standards, train brakes 
lid not have come Into general use, 
with consequences which railway officials 
and tho public can well appreciate. 

My story would be Incomplete without 
a reference to tho powerful asststance 
which ihe railways of this and many 
other countries have rendered. They 
have been lavish In providing those facil- 
ities for making the thousands of tests 
which were necessary to progress In the] 
developments 1 have recited; to tite Penn- 
sylvania Railroad especially, upon which 
the most Important experiments were 
first made, the other railways of the 
country, as well as the traveling public, 
owe a debt of gratitude. When a rail- 
way (as did the Southern BacUte two 
years ago) provides a now train of one 
hundred steeboars to be fitted wl& the 
newer form of automatic brake. In order 
to carry on, with a staff of sklllsd men 
under thp direction of the chM ofllcers 
of the company, a series of OigjerlwenW 
upon Its heaviest gradients, 
several weeks, for the purpose Of se0Ul1ng| 
greater safety and aa InfnSMO^ teltylnf 
rapacity per train, with tbs ooaffWmnt; 
lessening of the cost of transpottgttae. 

It is Jnst that the manageni of s«0b »j 
corporation shonid rooolva credit lor iMr : 


fariilghtod mUoy. «o tuufil) 

and to merely atoto 

testa of brofcss which Intvs 'baoit wtM 

during forty years vrould ro«atro osvomtt 

volumes. 

Note* to lnv«ntoM 

A Nsrootk Csrtridga— fCarl BorCMOdb 
ler of Krelsnsen, Germany, hM hs«a 
granted a patent. No, 998,028, tor a ffieonO 
tor temporarily narcOmlng Snlmala. In 
which a cartridge filled with a mtxtnro 
composed of substances containing cap- 
siclne In an Immediately gaslfiable tom 
and of easily Inflammable substances to 
accelerate the gasification, Is combined 
with a small quantity of an explosiva 
agent between the mixture and an ex- 
plosive cap with which the cartridge Is 
provided. 

A Cnrloas Aatlcipstion.— An old prao- 
tltloner before the Patent Office telle of 
filing an application for patent for a 
Texas Inventor for an improvement in 
the cutlery class. The Invention was 
unique and examination of the previous 
patents tn the same class failed to do- 
velop anything to limit the novelty of 
the invention In any degree Much to 
the attorney’s surprise. In acting on the 
application tor patent, the Patent Office 
Examiner cited, In anticipation of the 
device, the Identical article which the 
assistant examiner having charge of the 
application had purchased in Nova Scotia 
while on vacation many years before, 
had brought to the United Btatea and 
had been using on his desk In the Patent 
Office for more than the statutory period. 

Baanty aad Invention. — With a wo- 
man's appreciation of the Importance 
of anything that aids beauty, Anna Tay- 
lor, of Ottawa, Ontario, Canada, has 
patented. No 994,619, an artificial eye 
lash. It Is made with a crescent shaped 
strip of material supplied with adhesive 
so It can 'be held !n place and short 
lengths of hair held on the underside 
of the strip and projecting outwardly 
from Its convex side. 

Handling Ships’ Cargoes. — ^The more 
conwnlent handling of ship cargoes, is 
the purpose of the Invention of Onofre 
Lindsay of Valparaiso, Chile, and his 
patent. No 994,171, Includes a cable way 
which is fixed at one end and Is movably 
supported at its other end to which la 
releasably connected a counterpoise The 
haul rope, which Is endless, engages the 
counterpoise and also extends around 
the fixed end of the cable way. 

A SwisBjniag Device. — Just in time for 
the bathing season is a patent to John 
Edwards of Birmingham, Ala His 
Invention Is a swimming device and pro- 
vides a number of floats to rest on tho 
surface of the water. These floats sup- 
port an elevated frame work, and hang- 
ers drop down from the frame and are 
connected to the swimmers In the water. 

A Pot That Serves Tea or Coffee.— It 
may be deelred to derve several beverages 
such as tea, coffee and cocoa and Jos. N. 
Papspdry of East Liverpool, Ohio, bos 
patented No. 994,949. a combination pot. 
which has a number of independent oom- 
partroente to receive the dlfterent beVkr- 
ages. A single spout has openings oom- 
munlcatlng with their respectl^ com- 
partments and valves control these open- 
ings are worked from a point near the 
handle so 'the person pouring can open 
any partloolar vahre and so cause t«i, 
coffee -or eoooa to discharge from tbc 
spout, 

Antonoblle AesMents m 4 Theto IW 
■ottos.— Many automobile aoddents toJ- 
pear to occur most fregneatly ftMt 
brewing or derangement of the Me*r1af 
gear or bursting or tbrowlm oif % 
tire. It "was mggested that In nifioy 
{dants, aafi machines, ffnpHeata 
‘ware firoyMed vfhJch 1» 
hrhmcbt i«to nw m itowuffl JMlw* flJ' . 
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i> 1)6 ttrcmstit itfto vUt^r, tttxtmMemVr 
jOr l97 tbe 4rlv«ir, wtim tli« orlgiiwl part 
«ali tflsabM. Mr fiiMHl aatd Iw Uio^t 
‘ tt «ronW 1M a good <&iag, but he dtd not 
^ how It could be done. Neither did 
I, or I wouM do It and reap the reward 
of a wy valuabte InvenUon. 

JM Ingmiaw Bifn.— Much Issenuity 
and oometimef oonalderahle Invention Is 
Involved In the droduotlon of |i«na and 
dhipky cards uaed by nterohants In their 
show windows. We xeceatly noticed In 
the window of a paint store a sign made 
np of a plate of sheet metal on which 
water wss represented. Four silts were 
made, one near each corner of the plate, 
and through the upper slits projected 
the feet and legs of a large doll, while 
the arms projeoted outwardly from the 
rear through the lower silts and appeared 
to he reaohing out for small cans of 
paint. These cans of paint were placed 
on sand which bad been strewn upon 
the floor of the window to represent a 
beach, the whole presenting quite a real- 
tetlc appearance On the sheet were 
written the words “Come In," the effect 
being that of a diver whose arms and 
legs projected above the surface of the 
water, but whose body was submerged 
The sign attracted much attention, and 
an amusing feature was to notice chil- 
dren, who almost invariably would look 
behind the sheet to see the rest of the 
figure. The idea of this sign is obrlously 
capable of many modlflcattona 

German and American Saws. — German 
carpenters use. Instead of hand-eaws of 
the form familiar to every American, 
khose of the bnekaaw type, only with a 
narrow blade, which as a rule must be 
slightly turned out of the plane of the 
frame, in order to take In boards of a 
greater width than would be possible 
otherwise, owing to the middle bar. 
The result of this position of the 
blade Is a tendency on the part of the 
frame to turn downward out of the 
slightly inclined plane In which it lies, 
BO that there is always a strain on 
the workman’s wrist, and often the 
work is not straight. There Is in this, 
style of saw the further disadvantage. 1 
that in sawing diagonally across the 
middle of a place of work consisting of 
two boards at right angles to one an- 
other, no inclination of blade to frame 
win enable the piece to be worked I 
have often asserted this, and recently in 
my own house was compelled to lend a 
carpenter who was shortening a bench 
my American saw — of what the Germans 
call the "fox tall” pattern. I think that 
if American saw makers would combine 
and send a man over there to manipulate 
the American pattern on work where It 
can be used and the German bucksaw 
type can not, there would be an opening 
for good trade. 

Why Not a Braadng Machine 7— He 

was a working man with whom the 
writer got into conversation at the sea 
shore. The man said hs was a copper- 
smith, and that he- had worked In all 
the nary yards from Maine to Califor- 
nia. His talk about hla work was full 
of Interest, particularly about (the assist- 
■ Ins maohlnsa and ainthratus employed 
In the varlooe manlpulatloni of copper. 
It was astonUthlng to learn tbet no ma^ 
chine had bsen produced Itor use In 
brgaltw copper, but that the operation 
woa Btlll earrtad out entirely by band 
No Tvatmm la seen -why the Inventive 
Caeuittes ooutd not be advantageouely 
employed in solving thU problem. 

A» OaWM Appatatoa. -^An osone pro- 
dnditf appamttM ««s patented May RSrd, 
t»W(. to OcUve Pattn of Parts, FnuKse 
It Is iMda With two conoentrto glass 
ttihea separated by ah aannlar space, an 
tonar rteotrsde frinOcmally engaging 
esaMt ttthc and sitter elec- 
i3)A4s hi ^rb tortniiMr jt baUx and wound 
' SMtor tuba And 

AtetaiTta «ta#sl«pb far ths 


Lenl Notai uoutit paTUTio nmuriioga. wuiLb u to b« mi. 

Tb»s« cbliiauis are open to sll pstenteea Tbr coneleta of a tup portion a 

The Plare-bartf in Coart. ~Aa Impor- notices are inserted by speelsi arrsnsement inner extend down fur er 
tant patent case, that of John J. Knapp, Ad?crtra‘nr’*i>ep'«rtmm“* ‘fhe'^ScmitTinc “pp" • 

Trustee, vs. the United States, awaits amssicak fAtiE tkai- i ra 

decision In the Court of Claims, having mi'u *'whUe^'th*e 'tr'iip^iB 'del 

been a^ l^fore IMt court «>me week. obain" Mcfaoo . 

ago. The suit Is under the general Juris- ^ T McL»,u. Bloomington, in Ma Mruetlon may lu. Utiu.„) 

diction of the Court and not its special torlsl 1« received into a stationary hopper and -•''-'■'■■b 

JurUdICtlon of patent nuitterB. Th© In- dlBchttrgvM therefrom into* vertically movable t 1 

vention forming the subject of the suit bum'an 2nip“uiu'ti"rn Zn 

seeks to prevent flare-back. In heavy . errtain “ad^a" b“n caiuh> iuniu.in,) a 

ordnance, and se«ns to be of much Im- rwcived, tho wclghlng-hopper descends a little. EmosAr, Valparnlwi, 1 bile 
portance to the ordnance branches of whereby a valv,. controlling discharge tram tranefers <argoi-« at »ia 
the Government, and hundreds of pages fceiving hopper into the weighing-hop nuans ..r u 

of expert testimony, provided on both '",‘'lC‘’we”Kbl,«'!bop^r U auUabb. “carrlagea ball 

sides, and extensive illuminating briefs Jow the dlacbarge of tUo grain or other ma- tben-ou are arruimod to ( 

of counsel Indicate the ImporUnce of tertal therefrom hclng connected with ruea 

the case, which is said In some quarters h"”Td'Ti'er,o.'ve' b*'''haij'iin' 

to Involve claims for damages of up- <*' «••»*«» Interest. .Tr^rlaaes' nnd'^lltendlng fn 

ward of a million dollars animai. tkai’ — \v a <1 at»8. Wallace. 

Idaho This trap la adapted for use In cap- _ 

UerartoBS in Patents. —The Impor- turlng rotbata such aa ml.e. rata, mink, aud SUUMAUINB BOAT—f 
tance of avoiding any alteration In au muskrats, Imt is also available for capturing ^ Kmiuulled In 

application for a.tiatent after it is signed larser aolmals when made of aufflelent Slai ^ ^ ^ th!r*irew"rV'l 
. , , W , S , J . . The Invention relates particularly to an lin rescuing fbo crew or i 

and sworn to Is emphaslwd In a decision |,„J, ^r cage traps and to means "‘‘'h or t)H,,)me dungc 

of Assistant Commissioner Tennant In f„r tripping and mteiaalng spring setunted *“’"“'‘th the aurfaee’ of tl 
the case of Ames vs Lelndstrom, de- doors, so that they close automutically snd ’’eeui Is for reeneecable uds 
elded October 8th, 1910, In which the confine the animal manner** Iha t the' TOme 'em 

Assistant Commissioner, after referring TA.NE HJ-iN(i — Bbillip H Sgviw and Sm 
. ^ j „ NSI' I Koiisam., Mathews, lai The object , ,, 

to the alterations made In the applies- y, Invention is to provide a simple and ’ 

tlon subsequent to Its execution and easily operated cane allng which win firmly HAVINGS BANK — C A 
prior to Its filing In the Patent Office, hold the load during the hoisting and eonvi-y 1’’“°" The Invention pr. 
says: "The application of Llndetrom Is re.dT**!? “n'ltnien.iy' pl'mcd*’;"' 

therefore not an application upon which j^e load, body and hold th.-roin aga 

a patent can be granted and cannot bo autborlxod peraoua. wKhou 

given the effect of a constructive ^re- 
duction to practice" He further says 
"As Llndstrom cannot be given the ben- 
efit of the filing of his application ae 
constructive reduction to practice, Ames 
Is entitled to an award of priority " 

Plaster Works and Their Use.— In hold- 
ing an optical prism device "of scientific 
or technical character,” pressed to shape 
In plastic glass, for modifying light rays, 
not of the class intended to he covered 
by section 5, sub-paragraph 1. of the 
Copyright Act of March 4th. 190*1. Jus- 
tice Stafford of the Supreme Court of the 
District of Columbta, In Brock vs Na- 
tional Electrical Supply Company, said 
"The objects are formed of glass when 
la a plastic condition by the use of | 
a mold, and so, perhaps, may he 
considered In a liberal sense ‘plastlc 

works,' although, of course, fragile and 

brittle In their completed state. It Is ' '"‘“‘‘d upuii .uu 

Insisted that they are ‘of a scientific or imwia, i-acb funniug a pra 

technical character,’ because they are cank slino pncldis a luikiug miuiiiM 

scientifically or technically produced It (iii.**oi'hvr'Bash' arid'^HiHi/hi 

is not claimed that they are Intended for, through the atlrrupa of n rhaln «hkli iiawi A paging uny <mio of th, pi 
or adapted to, special use. in any science »>">'" *n<i j>'W th**'ci *a*i ' i'" 

or in any branch of technic . . It .^!'.l'aV'*t'h."’iowIr Vhain Z'LZiZZh 

seems clear to the court that It was the .ho stirrup, rol.-aalng the load 'lb.- omhodi < GMHINKI' riiOTK \ 
use to be made of the drawings and the m.-ut ahown in th.> lIluAtraihm horrw Ith la i** 

plastic works rather than the knowledge '‘siMTlnlly adapt'd for hi-avv lo*d*, alnoo tho protrai'tur "and' T B(1I 

or skill required for their production of a°*»„oki t *'V pin i ngiupcia aud i 

that was referred to in the words, ’geien- h,„i » looking pin for provcniing dotachmoni *” "t «t'lhK "" i' 

title or technical’ Hence it is believed of the aodtot and pin or "o^aM'uratiVTiI'MMj'th''^ 

that the objects exhibited are not of the Ht’UVEVOR'B I.KVIOI. — Wtl-itAM M Jacob*, J.oslthin '^"iatlvo uZhl' b(i» 
class Intended to he covered by the clause '’air. Oro Tho h voi pirturod in tho on 

In question, and consequently that the “"tH'RiHtr'mnoi!i' "whioh iiI''for'**u*e'**i«'cmorir' Heafin* and i. 

plaintiff’s bin Is Inaufflclent." almplo a'lirvovlng Inatrumont for dot, r FTEATINU AIM'AUATI I 

Par* Food and Trademarks. —The Pal- >niniBg incUimtiona, gradoa, lovci*. .-t. it ^msuan m hu, du 

ent Office will not pass favorably on an « 'provVdra''hKoro'^'r'i'mhu*tiou 

application for registration of a trade- ^ •“*’ 'ntimatv aa po»'a 

mark for a meat product until at I«>a<t efc— " '"’'“k auppowd auitabh', no 

one of the labels filed is stamped by the Y — \ turniahing maximum boat. 

Bureau of Animal Industries of tho Agrl- U t>urn'or^ Mva'na'pi^vid'- rn" 

cultural Department, "Approved, B. A 1 ’’ iK.**ii,h. temperaturp a nr 

The purpose of this is to prevent tho N" V / win auharquvntly radlut, 1 

reglstTatlon of any mark for meat prod- \ A / tnment lo gas comhuRtioi 

uctB until the products have been ap- di°l!’*rl.panaiorwRhuuf* crl< 

Recent Adjudicated Patenta. — Out of Bouaehoid vi 

seven adjudicated patents reported In the U KLErrnic ironing 

Patsnt Office Ocueette of June 6tb, 1911, suBveToski ixvel. Ricks, iji Kayptt?, lud Tl 

only two were held void in whole or in 

part. In one of these oases, Anton vs aubjccir,! to rough or severe usage '*provi^ amt.b^^’ allpimrt 

Grier Bros Co (C O. A.) 185 Fed Kep., without aiaterlal daraage to its construcilou ductor, Snd a nu'una for 

T96, one claim of the patent was held it may lx- easily adjusted should Iti callbrn ductor to keep It off tb.' V 

void as an aggregation of old elements dl''»»>-'>ed Tho invention provider, ad »way from the tool and I. 

, .V . « X «, XX juatmwit* and mechanUma for varying the ferenco with the working 

In tll« other CM«, that of Hofitonvllle M of the crado tndtcAtloir rorcb*^ AnTOMATU’ wr\ rni 

A F. Pass. Ry. Oo. va MoDoltee (C. C m.rn go^x atliL.M'd,' ■ 

A), 186 Fed Rep., 7M, the patent was ueann for raising siinicrn vebbbiji. on ciuauros au.ii n- m 

held to he void as haVtaR been granted — Ja«»h SKATMcnaorr, I ItegtlamoiDereoulok, vent molatur.' or IucIctu, nt « 
on an amended appHoatlon and claim J’efen.b„rg. Huaala. m carrying out into a room through tiu -10 
«... . vw™ AK. a »»« easing Is mad* of between a oloaiiro mul t 

wblob was a dianAot departure from the yf,terproof tarpaulin whioh l* open at the Pot this, use la made of 

orlflaaL bottom, th* oas* resesibUiig the tom of tho with mean* engaging a »tc 
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case or easing la mad* of betwoen a closiiro 
Ilia Whioh I* open at the Pot this, use la ma 
resesihUag the torn of the with mean* engaging 



SaUmFlC AMBSICAM 


Juif i , m i ) 


iiMlI.rn wUli n (intkInK, and aprln* controllad 
nii.iiix f"> .iiitoinatlc ally ralalnK ur lowarlnx 
tlir iHiiklMK wIiMi till' door Is opcnwl or clOP«“d 

raarlilura aud ne«ltaiUea] l>«Tleea. 

MKTAI. SI VMI'INO rUKHS^K II VooiL, 
S, H Virk N i Mr Vogol'B Invi'DtIon refara 
t., iir. MS, III Iho kind used for atamplof and 
|ii I riiriiiitis iiostoKooH oparatlons, such aa 
lioij'iilMt: alo Hiiiig Im ndlne and tlla Ilka, hla 
Iiiiin |iiiMicolnr piirpoao bclnu to proTldo a 

:u. . liiiiil-iii lio luMoasIne till' I'fflcloncy pf tho 
null him , ulilli proniutlnK alinpltcltv of opara- 
tlnn ivml iliiiipniHB of oiiaratlon 

SM \VI It M\K 1 N(I MACIIINK ~n A 
(ihioHi Vmlioir, Mnina (lanarally apaaklDK. 

this liuiiniM iiii'iit loiiipilsps a fusl whai'l pro 
Ihhil wUh iimkids for plcklnu uji skewara 
lino lit a tiiiii friiiii a hoppor, and n drasalDK 
» In I I pKnilh 1 nitli till' fond wlusd, hut allghtly 
III! nil h 111 rilathin lln'into tin' purt>oao of 
till will'll hi'inu to (irtnd off adjacnnt onda of 

piirilalh iiiinmil hj tin food whi-cl 

i(ii\ (•()V'riior.i.i.;i) aitauvtur fob 

\I'N|iim; mm'iiiner <> .i iioTALiaa, 

loliimlov II, N 'i The di'vit p la onp which 

('IP h usi'd with otlinr vnndtng machlnca, 
whiili anrvi's to pii'Vpnt ttip oiipratlon of the 
inachtnp witli whiili It la pmpiovisl uuleaa tha 
anlfnhli' pn'ih ti rinln(*d i olns am Inlroduead 
Into III!' Kilr, alot, wbhh ran tic adjuated to 
oiipratn with oiip or mom coins of dlffprcnt 
kinds, whlth ri'ijiilris lltllp isiwcr to actuate 
It, wIili h (loi'H not modify or alfcit the opera 
tlon of tlip machliip, and which la so made 
that uuauthorlrcd or Impmiipr oiwratlon therc- 
iit la BctonipllBhi'd only with difficulty 

MEANS Edit THE THtiri LBION <)E VHS 
SEES WiiiiAV II WiiTK, Homewood, 

CharlcH St At( {taltliuori, Md The Inven 
tlon IIIUHtnitMl hy the ciiiirnWnK relatsa to 
nmatia foi propi'lllnu marine vcsscla One oh 
Ji'ct la to pi midp an liniirovi'd form of sltdahip 
lilati fur carrtlijt; tlip diivlnft pistons An 


of a new and Improvad comMned w«t«r [rai»p{ 
and aerator, for uae on uiatema, w«U« Mid 
various other water auppUea ukl arrugnl to 
aeeratc the water wherever the ptmp la *rta- 
ated for lifting or raining water. 

PRINTING MATHINK — W jACKaOM, 
New York, N Y The Invention has refer- 1 
ence to wall paper printing machtnei, and 
its purpose Is the provision of eertatn new 
and useful Improvements In printing machines 
fur printing wall paper borders, whereby the 
paper after It receives the Imprint by the 
printing rolls la accurately cut lengthwlet) along 
le contour of the Imprint 

#rime Jllorers anA Th«lr Areenworlea, 

aOTAHV ENGINE, -W1 M.IAM P McMav- 
sMi and John 1’ Johnson, care of Tboinp- 
SOII and Stout, Whlppe Illork, Kalltqiell. Mont 
Ian view with parts In wmtloD la given 
herewith In the tltustrutlou of this luviNitton 
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over that form of the device shown In Mr 
Mlltc's prior [intent There la no surround 
log tula' or pipe helow the Imltoni of the 
Si I 111 wlihh the platoua move 'Hie sliding 
plati Is rnlKi'd from near the iKitfom o 
vi'HBi 1 'till I onipressial iitr chandler Is dls 
[iiiaed ao na lo cever both aJldca and a portion 
of llie opitntlng imihanlam therefor Air 
[ircaaiire Is malnlalnial In the chamber by air 
liumiia Erh thin la redunal and the 

plati » lit airtight 

POWER TK W'SMISSION DEVICE - 



ROTABT aNOlNE. 

Which relates In rotary engines, |>artl( iilarlv 
for steam or other gaaeoua driving agenia, and 
which has for Its ohjett to provide an en- 
gine capatde of working efficiently In any pie 
sltlivi. with eapecial provision of means to 
prevent or reriun the leakage of steam Two 
or more cylinders and piatona may In used, 
lomhlni'd so that their working |>erlods will 
iilternate or overlap, so as to avoid dead cen 
lera Thi oonstnietton of the |>istim of two 
aeparafe parts, allows for expansion and mn 
traitlisv The psiklug rings may lie held 
ggalnsc the piston hv steam 

■taitwaya and Their Accaaaorlaa, 

BMI, FASTENING FDFt MKTAEEIC BAlIe 
WAV TIES — Aikxanpkb IlKvnBii n Main St 
West 1-hiaton, Pa Mr Itry fogies invenllon 
llliistratid herewith Is an linpnivement In rati 
tssti nlnga on wliRli a rail-damping plate le 
arrangial In a slot In the top of n metal tie 
arranged adjaient to the rail haae supported 
nil the te<i Ilie fastening Is preterahh 



PtJWI It TliA.AHMIMHION PEVlCt. 


PRICK At tCIIINE V S llAicN (IVliilmma 
tikin The ohjeet of the Invenil.m In fo pro 
vidi an Imiirovi'd trick muthim 1 sis'clallv 
adapted for use In the inahltig of cetneni 
hrii k. which will neelve the [ihiKtle material 
and pri'sgi^l Into shape and having means for 
ei|iedl tlimsl.v removing the pressed hrlik onto s 
[inllet foi reiDpval from the machine 

COMBINED PITMP AND AERATOR R W 
Kkm.t ill leased, Sabah Kkt.t.v, administra- 
trix Atdilsoii Kan In the present patent 
the ohjed of tJK‘ Inventor U the provision 



the nut Not only doe* one wi 
pot on and taka off the nut, but It bolda the 
borei of the main and lock out to tllneiiwnt, 
while both are being put OB eod removed from 
the bolt thus preventing the locked not trom 
turning 10 as to bring Its axial bo 
allnement with that of the bolt nut. 
adjusted wrench seta the look nut. 

CAB JODBNAL OII.BR.— E P 
Ctaerokea, Okla The device la for ua< 

Journala of cars and other similar vehlelea, and 
for preventing “hot boxes ’’ The device olla 
auforaatlcallv. when the heat gsnerated by the 
rotation of the axle rises to a certain point. 
It works u[Hm the principle of the expansion ot| 
liquids or gasiis to effect the operation of valves 
for permitting Ihi feeding of <1 

HAH, PEATK AND WHKI'X GCABO — 
GIOIUI.IH H Lanoton, Master Mcdiajilc K. C. 
So Hy . Shreveport iJi The Invention fc 
lates to rails for railways and the ulm la to] 
provide n giiaid. for switch points, to guide 
Hie wheels of a train safely over the switch 
point and pi 1 vent a derailment For this pnr 
posi use Is made of a base plate for attach- 



WHm. OUABD. 


meiit to a inllnsy tie and adapted to receive 
a rail thereon a rail plate on the bssi' plate 
and ixtindlng u|iwardl> and Inwardly to en 
gage Hie rail and wliis'l guard formed on thi 
base plate and ixtendlng toward Hie rail plate 
the guard wheel Is log sjiaced fiom the aald 
n.11 The plau view shows herewith a Switch 
with the devliv apiillid thereto at the switch 
point I lid of Hie switch 

rartniBing to B»cr««tt»u. 

SWIMMING DEVICE - John A KdwaBWI, 
ItTOI Aviiuie F. IHniiingliuiii, Ala Hie dr- 
vlie plitiiril liercvvIHi shows the manner 
which a swimmer Is suiqiorli-d Tt iumprli 
a plurality of floats a frame-work arrann 


formed as a eotter-pin whose api>er ed| 
Inclined lo form Hie wedge proper It ms 
readily detached by withdrawing a wedge 1 
the plate wilt drop down Into tbe tie, thus 
leaving the rail proper free of olwtructIuD 
on tbe Inner side, so that It may Ih‘ readily 
Oelached from the Inga and removed from the 

NFT UICK - Thomas E Mat, lA*hl, Utah 
Mr Mav s Invention Is an Improvement In nuti 
lucked by means of a smaller Jam nut Thi 



[-engrgvlng repreaenta a vgrtlcBl epOM aeotloo 
if s railroad rail provided with flab pUtos oe. 
Iired by a bolt provided with Ids nttt-loek 
Roth nuts being of the name atae afld form, 
wrench of fixed adjiiatmeot #«T*a to I 
I them both borne, or to remov* both from 



iipporHng a swimmer In the wstc 

sive (o ninnufsi ture sod In su|ipiir 
person It Is so eohstiucted as to allow 
ree use of the awlminer a lliulis at all time 


Pertaining 10 Vebtelea. 

RBSIEIKNT WHFEE--W F Masters, New| 
York. N Y The Inv.ntion has In vle(k a 
wheel having a the with roller brartogs ar 
ranged between the wheel IhvIj and the tire, 
which tiud to ex|iunil tbe lire and to keep 
the JattiT undi'r tension by a flsttenlng strain, 
or a timdency of the lire and body of the 
vfheel to rotate relatively DHier wheels, such 
as pulleys, can be constructed In accordance 
with the Invention 

WIND STIIKU) r n BpiuoUM, Norwalk. 
Oblo In this shield the movement of tbe 
upiwr section Is controlled and limited by 
two distinct sepsrnle and connecting nieana 
One of these perudts the two sections to move 
as though hinged together or pcrralta them 
to lie held with their adjacent edges sf 
apart and In different pianos The other aenres 
lock tlm two aeclloDs In their adjusted 
isitlon 


DESION FOR A PAlTin fTlTTBR.— D T. 
Camiwbli., New York. N Y Thlg ornamental j 
dealgn for a paper cutter shows an Raploment 
of anhatantlal and graceful form, the hlgUe 
and handle end having the tam* width 
through tbe entire length Tbe aerolt work and 
other omaiiientatloB reproocat dealga of eg* 
it arttatic quality 

— T«e— Ooplea of any of tl.wFe 1 
be farnlahed by t^ Soigimgic A| 
ten eootg Mch. pjeaaa atata the 1 
pataatee. ritia of tbe Inveattat, 

Wa papar. 


VXW XMKIy STO. 

Thu Bunt 0oaM Ooikiite. A ; 

log AdveAtarfl tn IgmUAnA By 
bert K. Job, Btata Ornitboloctot of Oon- 
DooUout New York: ‘Tbe Bflkflr ft 
Taylor Company, Wll. *Y<k; SSl HP-; 
lllufitrated. Price, fUS not, pottase 18 
oeata. 

U Is not a bad Idea to get bqya taiafckted 
In the newer kind of hunting— that Ja. a huot- 
Ing with the camera rather than With the 
gun Taking as hla theme the rodlacovery 
of the winter haunt of *the Uoe gooae. tbe 
aiitlnir takes Ids boy heroes ou queer Jaunta, 
iieuias tile lAiiilsUina marshes, and through 
water and Are. Imparting by the way an ac- 
cuiute knowledge of Nsturc and her iihtldreii 
of fur and fpsthers, 

ElJtirrKKTANN' OPEltATINQ ANP TSBTIWO 

Man DAL. By H C. Horfitmanfl and 
V H Toukley. Clilcago; Frodarlck 
J Drake ft Co, 1910, 369 pp.; Iflino. 
The fliat few chapters gf thi* little Imok 
give an Intrrsluctory review of the tuaosmental 
dofinltiona and imlnta of geaeral tbnury Then 
follows a description of tho several types of 
ilynaiiioe and motors, bints for tbe operation 
of these machines, chapters on transformers, 
hstteries, lainiw. testing, locating dynamo and 
motor truublea, etc The print U exoellsnt 
The book Is bound In a soft leather cover, 
which adapts It for (Kicket use. 

Moron Boath Simpey KIxtlainrd. By 
John Douflag, Dondon- Perclval Mar- 
shall ft Co, 16nao ; 98 pp., lUuatrated. 
The Unit chapter Is devoted to bull construe- 
tliiri -Hie ‘'carvel” system, tbe multlple-sklu 
hull, till) clinker hnlld - with drawings and 
HiN'clbeatloBM fur a sliiiph' Unneh, nonw 
hrh'f dlsrusalon of the different styles of boats, 
and a deserlidlon of the hldroplane The sec- 
ond chapter diserlls's the motor and has some 
very clear dlsgrams showing the varlouv types 
uiid their opi ration kiiel, Ignition, and diiv- 
Ing-gesr furnish the Hiilijert for other chapters, 
and hints ou the maliitenauce and running of a 
pleasure launch follow Aa tbe book Is an Kng 
llsh publication, the Thames rules aud n'gala* 
tloiis «ri given In aa uppcndlx 
Plumbino and Holtschoui Banitatiow 
B y J Bickering Pulnatn Qarden City, 
New York Doiibluday, I’age ft Co . 
1911 8vo ; 718 pp , illustrated Price. 
$3 75 net 

■ I'liimhiiig and Ilonseliold Hanttatlon” l» on 
a higher phine than most works of a similar 
iiHluro Mr Ihiluain's standing as a memhor 
leading architectural guilds perbaps a 
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iiiid It (lose study of the text nmfirms onr 
llrst Iiniii esslou of i un fill [ireparatlon aixl full 
treatimnl 'llie aim is the dlsioverv of the 
Is'st and simplest iiu tliml of Insuring ii hesllhy 
iioiiic Typis of appIluiiii'H and methods of ion 
sliui'llon are presi'nteil, iind thi' leader la edu- 
lilted tRi lo Hie point wliere ho may safely use 
Ilia own Judgment ns to parileular makes, of 
whlih there aie am h a imilHiillclty that merely 
lo rntalogiie lliem would exhaust tlie a|iaie at 

ndvauenl which the writer admits to ta- not 
quite orthiHlox Hut he ladteves that It Is now 
possible for one to demonstrate for himself at 
slight ('i|s'nac whelliir the (onientlons put 
foith In such cases are coneit Ur has done 
ttuiih In the past to Introduce advanced 
methods aud lo chi iipen the cost of appliances 
'Slmiilltli ntloti" la hla slogaii Among other 
things he advocates tho omlsalnn of the main 
house trap, and [luls forward practical means 
for otherwlai' simplifying the systems gonerally 
In use 

pKNBOBg’s PirTOBiAi. Abnhai. Edited by 
WlUlam Gamble 1910-1911 Vol. 16. 
Isondon Percy Limd, HiunphrleH ft Co, 
Ud 8 VO . 192 pp 

There la a pi'rliKl In the develupmeiif of the 
did when be Is-curaes ssliaraisl to be seen 
w^th n “plitnre book “ Eater he fliids ftwt the 
“tve of pictures Is not a tiling to eont‘i>*l. but 
thing to enjoy oimuly with the ri'St of the 
'orld, young and old, I’ertalnly no one need 
e Hshoiued to 1«> sei-n with the lleMHal An- 
nul, even thuugh hla only object bi‘ chlldlah, . 
unalloyed pletaurc In the benutlful reproduc- 
places before his eyes Rut the work 
further puriiiwe than merely to glv« 
pleasure^ and excite odmlratlon Tt D’ptwaeflts 
‘ 1 progress In process work Its oplva* 
did Ilinstrattona are given ns examples of tbs 
perfection to which the art has beon lirougM. 
These vxauiph-a comprise, hesldea huridredR of 
imaller engravings, more than one hundred BBd 
leventy full page plates In from one to ttffi 
'olors. Such reprndui'tbma aa that of Cnnata* 
lie’s "The Valley Farm” Ere atrllcingiy beantl 
fgl and effiHJtlve. Thft text Is a Worthy Be* 
eomponlment to tbs gallery of art. find doala 
with the dlffienlUes and acbtev«BMntg of « Co*- 
clnatlnjr craft In a tborooghly practtegl taan* 

* Decadence of Aquatint nnd HWebirg 
In England" la the aohJoct of M arttoU by 
CbaHoa Harmp. Edmund 0. itfmi m 

"A# American View of '»r»a**nWty.” Maif. 

are arttohrs o» tw«*Mi« . MWf , 

lesn thww-eotor reprodnotliuW. 
dhiiicaed advertlaem^t* Myji' 
py other anbjpcta mkftuiflt ii. 



safimnFic American 


I.»04L NOTICES 


WtNN 4 CO., Sei Bmdmy, lt«w York 

MMatl MM*, m k It., WatMoftoii, 0. C. 


y.. ^*^***^ ■ Gwrg« Elkfy Hale 

, A TP iy '' (CtenHnu*! from pan* *».) 

9 ^ ■ Rn ill ^1 rw <Iiq;»lac«ment« of the llnra of Taiious 

1 II ■■..■ elemenU; discovery of maKnoUem In tbe 

Iirr«»*ea»oiniit*n«iweMB»ant<»«*Kh iun by the photography of vortices and 
•l«»4*^»ei**ja*vw«>'*wTevk.or the detection of the Zeeman effect In the 
y* ^ apectrum of reglona around aun spots; 

raatlaai TraSai Hailii ue Oearviakta Investigation of the flash apectrum of 
taai rtena . Seaka* FatnM wd VereUra the chromosphere, hitherto observed 
fnasMs Madisa. only for a second or two during a total 

MvsoMriuraMiiietninta « aio<t*i or«k«Mti ud circiilaMon of the solar calcium vapor 
« M(»c asNrtattan o( tk* iMvtin in qaansns. All and the local movements near sun spots, 
^wsaMta^ a« atiintir oonSdanUat <>m god g general Investigation Of sun-spot 
“ * ** Including wave lengths and 

Obis iitlM fur wcunnic pstcntci orlRln of Bun'ipot llnoB, c&iiB€ of wg&R* 

uvttiMMMiilMKlovwitxiT ened and ttrenrthGned lines, etc These 

WmN 4 CO., sei Craadway, Maw York •'un't'lent to indicate the 

RMaMi 0Ms« RM P S1a« WKlilwplon. 0. C. ffeuersl n&ture of the work that is being 
done under Prof Hale’s direction at the 
— present time. 

P ATENTS In addition to bis observatory achleve- 

yraaNsoiti>t«Pat«BUMHtr uiuainuwiUiitas ments, Prof Hale has rendered valuable 

asnttrsa. viOToHj KTAnsai'O. Waahinatoo.D.0. nrst, by the founding of the ilsfrophvsi- 

mmmmimmmm - —a..— i iiiw -— 001 /ovmal, the leading publication In 

M tfm j a j ,* . Its fleld, secondly, by organising the In- 

Vtt^wtlCQ AuVertlMIDdltS ternatlonal tTnion for Oo-operatlon In 
ASraratatw lu ihU aolasu) la n «anu a lina Ho lau Sdlar Research This union held Its first 
iJJts^SlSid^^o'thrtair^Afi a^‘ meeting In St Louis at the time of the 

6r s raWItuuic*. ranber lotoraisiloii aani uo I World's Fair In 1S04 Subsequent 
ivsnaai. meettogs have been held In Oxford, Eng- 

r—*— .. — land, In 190B, Meudon, France, In 1907, 

and on Mount Wilson, California, In 
iiiiiilM iHisiiu es. meeting there were 84 

delegates representing 12 different 
countries — a splendid tribute to Prof 

Hale, the founder and always the prime 

mover In the union 

PATENT# POM SALE, | The value of Prof, Hale'a work rec- 

fon Bi^-l>aSMt Ms. s^osynn bowboM koned In dollars and cenU would not be 
rated very high In Wall Street But 
iB am IStb itrast. M isn aas on a. Mina | considered from a higher standpoint, as 

contribution to human knowledge it 
?iS?2ibSii^f3!^S'^^5^cBr?na.*TiSKiSi *** accorded a most prominent place 

Malt. A*nsaa,abaa, 0 (xissf,tavaiiter. j 3 iat.iJi In the science of the day The sun Is a 

star It Is by far the nearest star to the 

WAMTwn earth, and can be most easily studied 

WANTED. addition to human knowledge In re- 

WAOTKA-resttloa at ^nliiw aa>a a »a n to wort gard to the sun Is a contribution toward 
the interpretation of the stars in gen- 
tlllHalTnhM asBrlwrc^. £ VB., Bo* rn, N. f. ,|jp mi|ypr,e as a whole, 

■■ — ■■■—'■ This point of view has been brought 

HELP WANTED. Hale's book. "The Study of 

omnnaAL aOPTOUlPrioroWNT. — Por MMhina Stellar Evolution ” Prof Hale has been . 

£5’:ssjfs iMm* • prolific writer, but this Is the onlv 
Mfiatir SimutSoSHo* “SlSi ni P^P^'^'r work that he has published In 

Saw* VoML '' "** form For over twenty years he 

has been a contributor to the leading 
MISCELLANEOUS. technical journaii of astro-physics and 

TBS MOST pownnrtn, Lioar m tb* worwi, it»«. astronomy 


W QoW ti mocie*. $rtt»m Bud ooEi i 



The Unworried, Unruffled Man 

Wears Cool, Comfortable B. V. D. 


H I8 mjfiJ i« at ease, because hu Aoj'y in at i 
fag-prooj While others inuflirr, he is co(j/ 
mart work and brtttr work, because hr is Ji cased 
natott. Are you a B V H. wearer ? 

Loose Fitting B V. D. Coat Cut Undcrshiris, 1 
Union Suits are made of extra-light, soft-to-the-ak 
absorbent They “feel good," wear long aiul w 
arc aceurnU, stitching Jattn 't riji, buttons haU Just 
Tk, ReJ IFottn LM 
Mi^EFOMTHC 


THE MOItT POWnrtTIs UGOT In tM worW. WoM- aBtrOHOmy 

Sailing the Seas in a “Cockleshell ” 

aicr'.fer I (0>n«r«.rd fn*. rave N , 

aviLgaavioM MAAMiNATioNsosautkawario' was for a run of 2,200 miles to the 
S‘lSnS“Titr5llSS^ i A«ores, 900 miles from the Aiores t.i 

another 900 miles to 

T»r MBttMAii-8 “KBLrri.cxiN«" AtbBtDon. Rom*' Pf Bonafaclo 

Not many days after the "aeablrd" 
AJMInanBaii, Ssrorana* Kreet. stvmrtrit J. i had set salt to tbe eastward there cam'’ 

Into New York Harbor another little 

. I.’W. M ‘‘Pimdora," which has Just 

LISTS OF MANUFACTUREMS. accomplished, on a much larger scale. 
ioS3“«''Jl!or? *;«?•« ^s5!^!S^7Mw*'8•s" the oceuD-salllng feat now being at- 
tempted by the "Seabird" The "Pan 
MsauACo 1*0. Ust Dbewtiusitt m. Nr* tors dora” Is much bigger than the "Seabird/’ 
having. Indeed, a length on deck of tblrty- 
INQUIRY COLUMN aevefi feet, nine Inches, and measuring 

«BAn THIS txtLBMK UAB*rut.i.y,-Tou win «nd ’The "Pandora " was built in Australia 
uTSTh TT fpr experienced navigators, Captain 

wnis M ss 0M« M w* wlA swxi T<w ibs BMDS snd George Blythe, of Coventry, England, 
Captain Peter Arakakla. a Greek 
ass— s a war (■ atve iIh) anshee ar Us lasalrr. She was constructed for the expreaa pur- 
1— *siir ama »r»Mai*d P«»»P'»' “*• pose of making a voyage entirely around 

N4JHN Sc r«.. laf, the world, sailing to the eastward The 

■ — trip was made partly for experiment, 

J8ffte.23;,nK2^ but more in search of adventure On 

JaSrtSwr Ma. Maw. wuiwi Way 3rd of last year, she aot aall from 

ui- the port of Hunbury, Wert Auatralla, 
stwrst;- and she has just completed her trip 

across tbe South Pacific and around 
— ■«- — ■ ■ Cape Horn to this port. She Is not un- 

nfjaSS> ?%y tw— i^sa^rVSnd?S*k^ like tbe North Sea fishing boats; and 

fwi her beam of fourteen feet gives her at 

stability and abundance ol ac- 
«» —i™. „i oommodatlons for her owner and skipper. 

The craft set sail from Banbury on 
May 3rd of last year and coasted to 
TaiMfflWB'tE j T T— tail. -tri f ifijiT «< bsiUs* Melbourne, which was reached on May 
rnfmSm xtCKin On July 10th, foKowlng, the coast- 

fS«>.-1NaiM, to bsy a Ft—fstos tng trip was continued, the next port of 
S a|iJL-.swM^. «iw s— IS — I t si u t i sip call being Sydney, which was reached 
E leth; and the following day the 

eaatward for New 
Zealaad this being, of oonroe, the real 
atart of tbe deep«Mi trogfuge. The run 
AndUand is deaofllted by tbe CMptats 


Cfto/uSit iM inlcrc^tiMK thtAC hoi 

Write for B U'm yourn lor a po«t card 

The B.V. D. Company, 

65 Worth St-, New York, 


I Chicago Beach Hotel 


^1—** I Finest Hotel on the Great Lakes j I 

dEalrnort uakmf alleky gaiEtiss with tha quirt ol eoMtttry and fieiAw^ 
Drtuliilidh atUEied <M (he dm «f Lftke Mk^icia ctose to the gteal South Psrk 
— lO nMolss' euk ffo«i the theatn eacI dkewaif ^tnet ^Ewy coaiorl— cool 
nfnthmt hrosMs — dmoo^^tao^ bathinf aB sumioer am^daons. 



5 Years* Absolute Guaranty 

On this Wortdfrfu! Dt'lrttit Marine Engine I 



Tkwt art w—y rtpuir Jokt u yo«r h—tt riglit mw 

Getagood gawanddoalotof tlieworkyourM'lf 

Simonds Saws 


and Uiugh— you’ll use a Simoiu' 
g while before you dull the sharii 
akc out the let that iiialceij it ml 



scBrnmcjmGor 






Learn Watchmaking 


Id WATCIIMAEINO 8CUOUU Bi ; 


k Home-Made 100-Mile Wireleu 
Telegraph Oatht w 

ia « dwcnpboo, br A Fred k 


STUDY High-Grade 
I jufi Instmctkm by 

LAW 


* To# lu^rfTltuKk 



. New York Elecf rioal School 

nfh<rN a tijAoretical and praritrsl oniiras in siv 

** lUBtruoilnii ?nrliTiflutl day nlKht itohonl, 

Rquipujtini <M)un)leifl tml a(Hta-dsta StudfnJe i^arn 
by doing, and hr pra<nioAl appiloatlou art? fltteti K) 
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as being the wonit of the entim Torefe. 
Ou August 28th the vrlad rose to the 
strength of a gale and then to « hurri- 
cane, The boat was stripped to htu^ 
poles, and even at that, shipped a heavy 
green sea, which swept her full length, 
and flooded her cabin. I^art of the bul-| 
warks was carried away. Findhig that 
the craft could not run eafely before a 
big following sea, she was hove to with a^ 
a anchor The sea anchor parted and 
further section of the bulwarks 
torn away, but with the aid of a trysail 
the main mast the "Pandora" rode 
out the gale and reached Auckland, New 
Hlealand, September 4th There she re- 
mained for repairs unftll October 2nd. when 
she left for the Pitcairn Islands, which 
He 2,760 miles east of New Zealand On 
November 21st she passed the Pitcairn 
Islands and reached Easter Island on 
December 12th. After a brief stay the 
'Pandora” started for the Falkland 
Islands and mld« her stpnny run around 
Oape Horn, wh'ch she passed on January 
16th. 

On January 22nd, during a fierce hur- 
ricane, the vessel was driving under hare 
poles and lashed wheel, when a heavy 
fell upon the vessel, turned her bot- 
tom up and finally, as the masts went by 
the board, brought her around again to 
ven keel, the little craft having been 
turned through a complete circle from 
left to right A Norwegian whaler op- 
portunely hove In sight and towed the 
'Pandora” two miles to the New Islands, 
where she was laid up for repairs 
She left the Falkland Islands on 
March 4th, for St. Helena, and sailed 
thence on April 26th, reaching Ascension 
Island On May 3rd On May 7tb, she 
started for New York, which port she 
eached Juno 23rd 

After spending six weeks In New York 
the two c.aptatn8 start for London on 
their Journey via the Mediterranean and 
the Suez Canal. 

Psychologrical Apparatus for 
Testing Chauffeurs 

(rkjntinu«l fnim jKt(» t» ) 
the smoked paper The tuning fork vi- 
brates one hundred tlmos a second, so 
that each of these indentations marks one 
■hundredth of a second on tho smoked 
paper The slightest movement of the 
wheel, clutch, throttle, or brake In re- 
sponse to the signal flashed by the elec- 
tric bulb, completes an electric circuit and 
drops the corresponding pointer on the 
revolving drum where it begins tracing 
line on the smoked paper And the 
number of vibrations of the tuning fork 
before wheel, clutch, throttle, or brake is 
In operation shows the hundredths of a 
second that have elapsed between tbe 
sight of the signal and the response of 
tho mechanism-— In other words the re- 
action of that pasttcular chauffeur under 
that particular emergency 
With the three colors and the three 
ai>erlvire8 In the screen In front of the 
motorist, candidates for the privilege of 
driving motor cars In public places could 
be tested for the promptness and eflScl- 
■y with which they would do the right 
thing under practically every possible 
emergency Mr Ricker has suggested 
the following table of signals: 

White light in left opening— turn to 
right. 

White light in right opening— turn to 
left 

White Hght In centre opening— slow 
down 

Three white lights — turn or slow down 
quickly according to position 
The white llsfhts, It will be seen, rep- 
resent conditions of ordinary travel 
The green lights — which bring Into play 
both foot clutch and steering wheel — 
are more serious, ranging from a released 
clutch and a turn to right or left ac- 
cording to the position of a single green 
Hght to a released clutch and a sudden 
swerve when three lights become visible. 
The red lights, finally, call for the emer- 
g<‘ncy break as well as Hie released 
clutch and a fluick manipulation of the 
steering apparatus — and three red llgthts 
■at oae* might be fully tnUTalatwd -ihto 
"Intmlnent death” and make a cor*e- 
sponding demand upon the reaetkmfl of 
the automobllist. 

1 Suppose, for example, that the oudl- 
oate has mounted Into the 


has bad the meantneef tim II sMb 

explained to him, aad hae )m«i alh 
to practioe with them until the itafk' 
nrfltarlty of his poBlttoh has vrorh olf ahd 
his atutude Is normal. Then the ml 
teat begins A white lUfbt suddehly ap- 
peara In the centre of the Bema, It 
ffleane "alow down" and the candidate 
reaches for the lever and makes the 
necessary movement, tbe time being 
caught and recorded on the smoked pa- 
per of the revolving cylinder. T%aa soma 
chree white lights In the centre, which 
again mean “slow down” but mean also, 
‘be quick about It or somebody may get 
hurt!" The candidate again handles hlB 
lever, but this time tbe record on the 
smoked paper should show that he did 
It very much quicker than in tho flrrt 
Instance. And so through various other 
combinations — with somewhere among 
them the sudden flashing of tbe three red 
signals and the record showing how many 
fractions of a second were needed tor 
each saving movement at a moment when 
dllferenoe of a few fractions of a sec- 
ond might In a real automobile be all 
.he difference between a living motorist 
and a dead one. 

Naturally the man whoee nervous sys-' 
>m Is not actually up to the demands 
that may at any moment be made upon 
motoring would find it difficult to 
get permission to run a motor, but the 
average citizen would hardly feel that 
the weeding out of motorists fundamen- 
tally Incapable of meeting the more serl- 
emergencles would be a public mis- 
fortune 

[Tbe reading of this article suggests the 
following comment. The chauffeurs re- 
action to a given signal comprises two 
separate and distinct steps, namely, first. 
Interpreting the signal, and, secondly, re- 
sponding to tbe particular emergency 
which such interpretation Implies What 
measured Is the sum of these two 
steps This sum does not necessarily 
stand In any simple relation to the time 
required tor tbe second step alone, and 
It Is this and this only which is of Inter- 
jest In actual practise, where the danger 
signal is not some peculiar combination 
of lights, but a perfectly plain and un- 
mlstakJtole situation of real life. Prob- 
ably the reading of a complicated set of 
ignals would take longer than the re- 
sponse to It, even If tbe person under 
examination bad been allowed previous 
practise. These considerations raise some^ 
doubt as to the value of the tost pro- 
posed. — Ei> J 
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Railway Building: in Aatetic 
Paria-Peking in Nine and a 
Half Daya 

A t the present time Russia has rail- 
way communlcsHon with her Pacific 
seaboard only through Manchuria. If yon 
onsult maps of Asiatic Russia published 
during the past eight or nine years 
you will find the route of a propoeed 
railway Indicated along tbe Amur River 
from Khabarovsk to Stryetensk on the 
Shllka (an upper tributary of^e 
Amur); 1 e entirely within Rus- 
sian territory. According to the Revue 
Oiht/ralti de$ Hetence# a credit has been 
voted for the completion of this railway. 
Another great project about to be 
undertaken will give St I)etsrsburg' 
direct railway communication with the 
Trans-Siberian via Vlatka, I>erm, and 
Ekaterinburg, to Kurgan, In place of 
the present route vta Moscow. Meet 
Important of all, It ts proposed to 
build a railway from the termination of 
the present Chinees line, which extends 
from Peking to Kalgan, across tbe Ck>hl 
Desert, along the route of tbe irid Chi- 
nese post road, via Salr-usu and Urga, to 
Klakto, south of Lake Baikal. TbU 
would enable travelers to loumey from 
Parts to Peking in nine and a half daysl 


Water Tumwl BsmbUi Maalwttaii 
•d.— The water supply tonnst wbiefa 
Is to run at a dsptb of aevaral baadrsd 
fset below Manhattan lataiHLJar dtt 
Btttag. the 'Water wblefc‘"wflt-'tP«**a4 _ 
down from tbe Catskllla ^ (be 
duct, win be built for Ykiah. 

in view of tbe flaot ttMA tfa# aj rtll B W tad, 
coat Waa 126,000.000, oiiiat ba 
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Acroiuutks 

f the PBrib*Lotidoii>Piu1i 
Aeroplane Circait Raea. —After aeveral 

daye of bad weather, which delayed the 
start of the fourth stage of the race from 
Utrecht (Holland) to Brueeele (Belgium) 
twelve of the fourteen aviators that ar 
rived In Utrecht started for Brussola on 
June 26th The distance of this stage 
was SSili miles, and the total distance 
to Brussels miles. Even after watt- 

ing two days the aviators were obllge- 
to fly In a violent wind and heavy rain 
showers Lieut (tonneau was the first to 
reach Brussels He alighted In his Blf 
riot at .'■>•30 P M, and was followed 
soon after by Vedrlnes on hhs Morane 
monoplane The latter was presented 
with a laurel wreath with the Inscrip- 
tion, “To the Victor of the Parls-Madrld 
Race " In all seven aviators arrived 
up to 9 P M , Renaux, with his passen- 
ger, being the lasl, with a total time In 
flight for the 4561^ miles of 39 boors 
and 49 minutes Lieut Conneaii’s time 
was 37 hours, 27 minutes, and the times 
of the other aviators were as follows 
Klmmerllng. 37 34, Vedrlnes, 38 01, 
Garros, 38 33, Qlbert, 38 r.C; Duval, 
and Wynmalen and Vldart, who 
arrived the next morning, 92 46-32 and 

) r>2 52 

Delivering Mall by Aeroplane. — Upon 
the departure of the huge “Olympic" on 
her first eastern trip from New York on 
June 28th. Aviator Tom Sopwith at- 
tempted to drop a message on board the 
steamer when she was passing through 
the Narrows Accompanied by Richard 
R Slnclali, he left the aviation field 
at the .Vassau Boulevard at 3 27 P M 
He flew over Brooklyn and clrded above 
New York Bay At length, when 1,000 
feet In the air. he discovered the "Olym- 
lilc" Just as she reached the Narrows 
He made for the liner post haste, and 
flew down to within 200 feet of her be 
fore dropping the package This missed 
(he deck by a few feet and was lost in 
the bay Nevertheless the ikossihllltlea 
of the aeroplane for delivering mall were 
demonstrated In a practical wav As the 
speed of an aeroplane can he legulated 
so that It la no faster than the speed 
of a giant liner. It Is possible for the 
aeroplane to come up astern of the liner 
and hover alkove her while mall and 
packages are not only dropped aboard 
the steamer, but while they are also 
hoisted up to the aeroplane to he brought 
ashore 

Acridents In th* Fourth Stage and Re- 
sults of the Fifth Stage of the Euro- 
pean Circuit Race.— On account of Ihe 
extremely bad weather conditions, severul 
aviators came to grief In the fourth stage 
of the above-mentioned race M Tahu- 
teau fell and wrecked his Bristol biplane 
at 01 Ire, a short distance from the Bel 
glan frontier Vldart (Deperdusaln mon 
oplancH) and Prevost and Train were 
also stalled at the same placs Train (om- 
pleted the rare the next day. as did also 
Wynmalen whose H Farraan biplane 
was stalled 35 miles from Brussels 
Le Lasseiir’s BK^rlot fell near Breda, 
slightly Injuring the aviator Barra ar- 
rived at Bruseels the evening of the 27th 
His M. Farman biplane ilanded heavily, 
hut he was not injured Emile Train 
arrived the same evening Ho was the last 
one to finish this stage The winner of Ihe 
race to this point rerelved n cash pilze of 
18.000, and also $3.no0 additional for whi- 
ning the fourth stage The fifth stage of 
the ra<e a distance of 66% miles from 
Brussels to Roubsix (France), was flown 
by ten of the competitors on Wednesday, 
the 28th ultimo Vedrlnes was the first 
In this stage of the race He arrived at 
13 04 A M. having covered the dis- 
tance In 58 minutes 46 seconds (57 4 
miles per hourl His fast flight won him 
the biggest part of the 13,000 prize given 
by the Roubalx Exposition for the fastest 
time. Qarros arrived second at 11-17 
A. M, his Ume for the 66% miles being 
1% hours He was followed by the 
remaining aviators In the order named ] 
.Klmmerllng (time, 1:11). Connean 
(1:24), Vldart (1:68). Renaux (1 64). 
atbert (2-06). Valentine (1 37), Train 
(4;08), Prevost (4:43). Wynmalen and 
Barra poatponsd thetr flight until the 
next day on account of the heavy winds 
Duval fell before he reached the frontier. 
HU CUudron biplane was wroeked, but he 
was not seriously Ihjared, | 


Electricity 

Explosion in a Nitrogen Plant. -Ac- 
cording to a press report the nitrogen 
works at Trostberg, Bavaria, were re- 
cently destroyed by an explosion At 
this plant. In which American capital 
was invested, nitrogen was rocovered 
from the atmosphere by the elect! Ic ar< 

Wireless Telegraph Station, — The Uer- 
m.an Posial and Telegraph Depaitment 
is taking measures to erect wlrelesa tel- 
egraph stalions on (he Balth at Swine- 
imnd and Konlgsherg, and another will 
be installed on the .North Sea on the 
Sylt island It will he rememliered that 
wireless plants are already In operation 
at Heligoland, Cuxhaven and Norddeh h 
This latter station, which ranks among 
the prlmlpa! wireless plants of the ('on- 
tinent, is soon to ho enlarg<-d 

Telephones in Fire Alarm Boxes. — Fire 
alarm boxes fltttKl with loudspeaking 
telephones are now Installed in the sub- 
tirlian distrht of Kiel, Oermany, and thev 
are placed at various points along the 
streets This appears to he the first time 
In which loud speaking telephones have 
been atiplled to fire alarm use The tele- 
phones are mounted In an iron box, and 
upon opening the cover an electric con- 
tact Is made whUh rings up the nearest 
Fire Dejiartment station Owing to the 
use of BUcli telephones the voice is always 
heard clearly, in spite of the street 
noises 

Lighting the Tunn Exposition. — For 

lighting the grounds at the Turin Expo- 
sition, there is to be used a very neat 
method As the grounds extend along 
the sides of the river for some distance, 
It was derided to use J3(» arc lamps, 
which will all bo connected In gerles. so 
that the current coming from the < Ity 
mains at 6,30n volts can he used directly 
for the whole system For a given num- 
ber of lamps If Is a well-known fait that 
the size of the wiring Is out down as 
we raise the voltage For Instance, if 
all the present arc lamps had been con- 
nected In series of four upon a low volt- 
age of 220 volts. 29 tons of copper would 
lie needed for the wire By using 130 
lamps In aeries only two tons of topper 
are reriiilred The new German Gonta 
lamp Is used 

New Lamp Filament. —A new metallic j 
fllamenl for Incandesient lamps Is maiie 
by the Regina firm, and It is having some 
am cess In (Sermany Tungsten Is <om- 
hlnrd with larhon by a proresa Invented j 
by Hopfelt First a tungsten fllamenl tg 
made and this is revered with a lajer 
of carbon by suitable means This is 
said to give 0 very hard and elastic .31a 
ment for lamps, and It runs on a sinaU 
curi-r-nt Some 32 candle-power lamps of 
this kind were put through a test at j 
the Cologne municipal electric plant, and 
were found to burn for 2 uOO hours and i 
over In some rases Thr-y take 1 04 watts ! 
per candle power when new, and 113 
after 2,000 hours' run When the lamps 
arr* placed horizontally the life Is less, 
or 1 500 hours The new- lamps are made 
In sl/es up to tlOO candle-power Some of 
them have the new F.uphoa glass bulb, 
which Is of a slight yellowish green hue, 
and absorb-r the ultraviolet rays, so that 
the light U safer for the eves The pres- 
ent lamps are made to run on 100 volts 

Re-cliargeable Dry Elatterica. — A new 

electric drv battery Is now being Intro- 
duced in London, ar-r-ordlng to l.he Ifficr - 
/rtnir Kf-ruto and Wi st< rn Kir, In, ian. 
which Is claimed to have a useful life up 
to three and one-half years, and as the 
deterioration when It is not In use Is 
negligible It will retain Us charge for 
several years. It may be re-charged sev- 
eral times In tbe same way as a storage 
battery. For the negative element a num- 
ber of zinc plates are employed and for 
the positive element a carbon rod la im- 
bedded In a composition formed of chu-- 
coal and manganese oxide, surrounded 
by a mixture of ammonium chloride, 
chloride of lime, and *lnc ciilorlde These 
elements are placed In an electrolyte con- 
sUtlng of amylon, obtained from the 
sago palm, with exciting salts composed 
of platinum-ammonium chloride and *lnc- 
ammonlum chloride. This electrolyte, 
which Is In the form of a jelly, Is claimed 
to retain Its moisture for long periods 
and to be but little aflectad by variation# 
of temperature. 
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'J'hc Jill) pose oj this jdui nitl i.v to uioiii utcurately 
and til siinjilf teims, the xcoild's progress an scientific 
Icnimifiliii mid indusliiid tu htex'i meiil It seeks to 
priseiit l/ti\ inf orniatuin in a foim so readable and 
readily nndei stood, as to set jorth and emphasise the 
inherent ihaim and jasiination of science 


Montauk as an Atlantic Terminus 

D LTUNCJ llif past few nioiiths, much has 
been publislitd in tin (luil\ |ircss alumt 
the jiroposul to biiiJii nl Montauk, on the 
eastern end of J.ong island, a largi tt nninal liar- 
bor for tlie use of trans-.'\tlantie jiasscngtr glenm- 
rrs. 'J’lie .noued object ol doing this is to shorten 
tlie Atlantic ])assag( and sate two or tlirte hours 
of tiin< ^J'he distance troiii Montauk to New York 
by rail is about I'JO nnhs. and it is pro|K>sed that 
the sti aiiisliiiis enttr tin iii w harbor and transfer 
their passi iigi rs to spinal railwaj trains, which in 
two or tliri I hours tiiiii would land them at the new 
Pennsyhania station in tlie heart of Manhattan 
Island, thus saving a few hours oier the steamship 
route. 

It IS prob.ibh tJiat tin recent propagand.a is the 
joint work of tin railro.id ( oiiipanv which controls 
the Long Island Itailwav svstdii and ct rt.im of tiu 
steuyiisliip eoiiipanii s wliuh an siiking poriuisston 
of the govt rmiii nt to lengllii n tin North Hiur ]iiers 
to at coinnitKlalt tin gn it It ngtii of their latest 
vessels As far as the sleainship eoui))anies are 
concerritd, it is no doubt their bi lit 1 that if the busi- 
nes.s infi rests of Nt w York could be brought to be- 
lieve that till constriii lion of a Montauk teririinus 
was being stnouslv undirlaken, tliej would unite 
111 an apjiliealion for longer jners, so earnest and 
unaiiiinoiis. tliat the desirtd governnuni pennissitm 
would bi granted 

Now, aklioiigh till .StitNi'inc Amkhican is an 
eariKst .nhoiati of jiier tstfiision, we do not be- 
1r\i lliat f/iiorabli .lelion on llit (lart of tlic fed- 
t ral ginirniinnl will In brought alniut, or even as- 
Mstitl. bj sui.li a jialp ibli "bliifl " as tins talk about 
Uansftrring tin traiis-Atlaiitic lirniinal from this 
city to a rtiiiote spot on the sparsely settled coast 
of tilt lastirii 1 lid tif Long Island, Lor the astute 



iiginet r corjis of the Lnited .States army 
M rsi (1 in those fundntni iilal principles 
n the selection of terminal jairts to be 
till argunniits set forth. It is in ac- 
lli tliosi iirinciples that New York is 
ailing port for tr.ins-Atlantic passenger 
it riasonnble iiittr|irise is shown in 
Jeilii.itt. f.u iIiIks, New York must ever 


riirllii rinon , it tin gcographieal and othi r de- 
aiids wliieli li.m gn i n Nt w 1 ork its prt dominance 
rt ignortd, and a Jiort win formed at Montauk, 
is \ I n iloiilitliil il ill till wealth and iritiucncc 


could diMTt tracrl from tin jiresent to the proposed 
harlwir 


No out doubts til, it il would be jiossiblc to build 
at Montauk .a iiiugnifict lit and ideal terminal for 
Atlantic steamships It is lasv of aeeess ; provides 
ample depth of water for tin largest vessels, and 
in till in.itlir of fliers, [uer sliids, railway facilities, 
and all the et ecteru of a point of transfer from 
ocean to radwaw. it csmld he made the most perfect 
work of its kind But when fbe harbor was com- 


fiblid, ij^ IS M r\ doubtful if thi traveling public 
would apiireeiate the su|)|M)sed advantages thus 
(irovidi (I 

Till fasti si of our modern liners, the ‘‘Maure- 
tania,” li'is crossed the Atlantic at an average speed 


of 26 knots, or over SO miles an hour, and at this 
speed she would cover the 120 miles to New York in 
four hours' time. If, instead of proceeding to New 
York, she entered Montauk Harbor, and transferred 
her passengers to special trains, they would take at 
Ic'ust two and a half liours to make the run to Man- 
hattan. It is true that some hours would be con- 
sumed by the "Mauretania" at quarantine, and in 
steaming up the harbor to her pier in the North 
River; but there would be a similar delav at Mon- 
faiik for quarantine and in warping the big ship to 
her berth for the discharge of the fiassengers. The 
ultimate gam in time would be possibly an hour and 
rtrlainly not over two hours; and ns an offset 
against this would be the inconvenience to the pas- 
sengers of an extra transfer — that from the steamer 
to the train— an objection so serious that it would 
probably prove a source of very inatcrtal loss in pas- 
sengers to any steamship line that made use of Mon- 
tauk as a terminal 

In the earlier days of oeenn travel, when accom- 
modations were cramped, and the ships were small 
and of slow speed, the shortening of the voyage by 
a few hours would have been a matter of some im- 
[Kirtnnce; but in these days of giant vessels, whoso 
bulk is so great that they are steady in any but the 
heaviest seas, and whose neeoininodatlons are such 
that the traveler is surrounded witli all the conven- 
icnoe.s which he has eomc to look upon os essential 
to Ins daily comfort, the matter of two or three 
hours more or less on board ship is one to which he 
IS supremely indifferent. Certainly he would not 
wish to exchange the spacious dining saloons, loun^ 
and smoking rooms of an ocean liner for the rela- 
tively cramped and uncomfortable accominodationa 
of a modem railroad train. 

But there are even weightier considerations, 
largidy of a geographical character, which show the 
futility of the attempt to ortificially create a trans- 
Atlantic terminus. 120 miles distant from the com- 
mercial inetrojiolis which it would he intended to 
serve. The selection of the site for tJie great ports 
of the world has not been determined cither by ca- 
prlee or accident. The existence of the magnificent 
New York Harbor at the point where that great 
natural line of travel from the west to the Atlantic 
seaboard by way of the Great Lakes, the Mohawk 
Valiev, and the Hudson River, reaches Uic Atlantic 
coast, determined beyond any chance of later re- 
\ ision where the principal meeting point of rail and 
iKcan traffic would be found. The phenomenal 
growth of New Y'ork in jHipulation, trade and wealth 
WHS rendered inevitable by its splendid strategic 
jiositioii The hundreds of miles of foreshore, the 
vast wharf and other terminal facilities (inadequate 
and capable of much improvement though they may 
he), the existence here of the terminals of the great 
railroad systems, the concentration here of the thou- 
sand and one trades and industries that cater to the 
ocean steamship, and finally the fact that within 
a few minutes of the iamling wharfs are to be found 
the finest hotels in the country, and theatres and 
plactM of amusement by the score, — all these con- 
siderations, in addition to those of tlie inconveniciKe 
of transfer above mentioned, conspire to render nic 
position of New Y'ork as the point of departure 
and arrival of Atlantic steamships forever perma- 
nent and unassailable. 


Artificially Indooed Mntatiems 

I N the course of his work in elaboration of bis 
theory of evolution throi^ mutation, DtVtixM 
made thia suggesdon ‘that altCrotiolis In Hut 
hereditary properties of organisms are doe to 
changes in the germ plasm occurring before fer^ili- 
ration. In order to test the possibility of localising 
such supposed changes, l>r. D. T. MacDougal (di- 
rector of the Department of Botanical Research of 
the Carnegie Institution of Washington) started some 
far-reaching cxiirriments about si* years ago. Some 
of Ills general results have been referred to ftxim 
time to time, but there has not until now been a 
complete account of what was done. This now ap- 
])( ars in the liolanical Gazette. 

A number of workers have attempted to obtain a 
modification of the developing embryo by placing the 
cut ends of flower stalks in various solutions, or by 
ajiplying various solutions to the growing plant, hot 
nil results vverc negative. MacDougal ^opted the 
plan of injecting the solutions Into the ovaries of 
the plants just before fertiliaation was to take place. 
He used in his earlier experiments specimens of 
Raimannia odorata and Oenothera biennis which had 
been cultivated for several generations in pure cul- 
tures, where they showed no more differences than 
the ordinary floctoating variations. The solotkms 
used were various strei^;ths of sugar, xinc fulffliato 


and calcium nitrate in distSled wAtor. The sulto’ 
tious were introduced into the ovaries by means of 
an ordinary hypodermic syringe. The first reSuh of 
the operatkm was the casting off of the developing 
ovary in most casipK But some of the seed ripened 
in both species. 

All the seodUogs of the fiertved Ramattnio, al- 
though ovaries froto.fite three different treatments 
were represented, presented the same appearance — 
and that was different from the parental type. This 
evening primrose is a biennial: the derived individ- 
uals all ripened their seed durinj the first season. 
This involves not only the physiological character 
of whatever is conrerned in early flowering, hot the 
growth habit of the plant was entirely different from 
that of the parent. The Raimannia produces ro- 
settes of leaves during the first year, the stem re- 
maining very short; during the second season the 
stem elongates very rapidly, hearing leaves and 
flowers. Another difference between the original 
tjpe and the induced derivative is perhaps even 
more striking. All the plants of this family regu- 
larly bear hairs on the skin of the leaves and stem. 
In the derived individuals the skin was quite free 
from hairs. 

The results witli the Oenothera were equally defin- 
ite and were distinguishable from the very first. 
The cotyledons of the new plant are broader and of 
a brighter green than those of the original and the 
same is true of the leaves of the rosette. The plants 
have been cultivated for five generations and return 
tlieir new characters without any indication of a 
tendency to revert to the parent tyjic. Specimens 
have been grown in different localities togeUier with 
the parent form, and the differences remain con- 
stant. 

The derivative of Oenothera biennis was hybrid- 
need with the parent form and resulted in a plant 
bearing intermediate characters, but being more vig- 
orous in growth than cither parent. The indications 
are that the derived Oenothera is a distinct type 
related to the parent but not intergrading with it. 

Since l&OO over twenty species of plants chiefly 
desert forms, were erperimrnted with. Although 
the fatalities among the experimental plants were 
high, owing to the action of ground squirrels, birds 
and other enemies, as well as to the results of the 
operations, a number of seeds were saved and 
grown. In a species of Pentstemon native to Ari- 
sona there appeared to be induced a new type as a 
result of the treatment of the ovaries, but whether 
the characters displayed by the derived individuals 
are really new to the species cannot be known with 
certainty since it has been impossible so far to ob- 
tain a pedigreed culture under control conditions. 

The question of how the introduced solutions mod- 
ify the reproductive cells cannot of course be 
answered by these experiments. In order to throw 
some light on this question, flowers of the giant cac- 
tus were used, with solutions containing methyl 
blue, and other flowers, with other pigments. On 
examining the flowers on the day after the injection 
of the dye, it was found that the solution had been 
absorbed in varying degrees by the different tissues 
of the ovary and ovules; but in no case had the 
pigment penetrated to the embryo-sacs. In the 
flower of the cactus the distribution of the methyl 
^ blue was such that the pollen tubes growing down 
into the ovary were affected. It would appear 
therefore that whatever effect may be produced by 
the solutiona introduced into the ovaries is upon the 
pollen element rather than upon the embryo-sac 
nucleus. But the real nature of the changes pro- 
duced is still unknown. It is imposaiblc to observe 
the ditect action of the areogents used upon the cell 
elements; this may be chemical, or it may bo phy- 
sical. 

There arc at present under observation seedlings 
from treated ovaries of about a doaen species of 
plants. While it is not yet possible to induce a 
desired* mutation at will, these experiments will no 
doubt lead to results that will be of lasting praetteal 
os well as theoreticbl value. 


Subatitiito Ibr Platiaan 

I T has been suggested that, in l3ie prevailing 
scarcity of platinum, the metal palladium ulgM 
be a practicable substitute. It beloogv to 
platinum group, and has many of the qualities ol 
platinum, altlumgb ia'*Mie reapeots it wsembles sil- 
ver. Among its valuable oharaeteriftles ase ha*d* 
ness, doctlUfy utd malleidfility. Il is also dedda^ 
non-oorrodfldo. It occurs, along wHh nkfitd, eOp 
per, silver, gefid, platinum, irldtran and riiodtoto, n 
the ores of the Canadian nickel mtnt$ i* 

Out of 800,000 tons of these oi«t a^ fiyOOOtoaili# 
of palla^Hvsi sn« aaatully ^ 


Mr 
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The Upbuilding of Our Merchant Marine 

Our Extensive Foreign Trade and the Near Completion of the Panama Canal Call for Immediate Action 

By the Hon. Charles Nagel, Secretary of the Department of Commeree and Labor 


T he laWeet of the merchant nwrlne baa been dle- 
eueaed eo MhAuetlvely th*t the sole reraalnlnu 
qneetion Miemt to be one of wftre end means No one 
doubt! that our merchant marine ahoutd In some 
manaar bo roatored. Our coast line la ao extensive, 
and the aucoess of ita marine service la ao gr^at, that 
t he suKKeaUon tor an ocean marine Is constantly 
kopt boforo us. The marine service upon the lakes 
and along our coast emphaalzea the absence of an 
ocean marlbe and atreogtbani the demand for lugUla 
tlvo aid to foreign trade across the 
Oceana. 

This situation Is accentuated by 
tbs fact that the Panama Canal la 
nearing completion. Aa It appears 
now, all the countries ithst control 
a mercbant marine will be in a 
position at once to make use of this 
new msrUime route. Our country, 
however, has taken no steps to the 
same end, but on the contrary our 
strength la dissipated In dlscusBlons 
about ways and means by which the 
merchant marine might be restored 
It looks to me that thl# delay may 
have aerloua consequenoea We not 
only lose the Immediate opportunity 
and profit i but routes once estab- 
lished and oonnectlons made by for- 
eign trade are not easily dislodged 
If our country wants to get the full 
benefit of this newly-created oppor- 
tunity, with all it Implies, we 
should be prepared at the Inception 
to take full advantage of this route, 
established by our enterprise and 
with our money 

The country which la first upon 
the ground with Its goods has so 
undoubted advantage; and the coun- 
try that sends Ita goods In Its own 
bottoms at once gives the highest 
possible guaranty of Its determina- 
tion to maintain Its trade In my 
Judgment, one of the great advan 
tages, If not the greatest, In having 
our own merchant marine, rests 
right at this point It Is not only 
a question of profitable Investment, 
and of the employment of money 
and men; but It Is a question 
whether we shall give foreign coun 
tries with whom we propose to 
establish and maintain trade a 
guaranty of our good faith and con- 
tinued purpose Neither govern- 
ment nor business Is determined bv 
material interests alone Impres 
sloni and sentiment are not to be 
diaregarded. Foreign countries with 
whom we seek to estab lsh Intlmstc 
commercial relations will not be 
convinced of the earnestness of our 
purpose, nntll our country Is pre- 
pared to have Ita consignments come 
into forstgn hairbors«nder our flag, 
to be delivered from our decks Copyrtgtit i»it by i 
Buch a pledge of our determination 
to sustain lasting relations would 
be accepted above all othere. 

Again, it li often said that foreign 
ships plying between our porta and foreign ports pro- 
vide ample faclllUea tor all our foreign commerce 
Buperflctnlly speaking, that may be true. There mav 
be ships enough to accommodate all the trade between 
all the oountriea In question. But granting this to lie 
true, in my judgment the real situation is not met 
These foreign ahlpe auaUIn no commercial or admin- 
istrative relation to our country. They do sustain, 
as a rule, the closest poMaibla relation to the countries 
In whlqh they are owned. I am not now epeaklng of 
the finaaetal support, be U aubeldy or eomothlng else, 
but I am apMkittg of the power which foreign coun- 
tries enegrotoe by way of staktag mtea for purposes 
of aucceastnl eompeUttos im their part. It goes with- 
®“t aaitog that onr (uinMerelat competitors every- 
.SMtaln a tomb oloaar relation to their 
wvamwpkta than ptobadt^ itould he poialble under 
laatltotKmm Ut foreign countries com- 
BMNI 'h0}1Sbt' ettOOQihgli&ont of govern- 


ment, participates In dellberallong which go to the 
development of that commerce, and finds encourage- 
ment by way of protection of one kind oi another 
The same thing Is true of the carriers Kates are 
made to meet the demands of the situation, and It 
goes without saying that we do not enjoy exceptional 
rates when we undertake to compete with the com- 
merce of those countries In which the ocean lariiora 
are owned and controlled We have adopted a polity 
of equal rates for all shippers, and that rule Is now 


length We depend upon a 
marine, which may, and no doi 
erenco to our competitors We 
the question of whether or not 
complain even of a combination 
tween all the foreign ocean cart 
trade of our ports it appears to 
high time to consider wavs and 
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HON. CHARLES NAGEL 
Soerstary of the Dspartmsnt of Commerce and Labor. 

pretty fairly enforced. We are therefore compc lllng 
our trade, under a regulation of this Kind to com- 
pete with the commerce of foreign countries in which 
tho same rule is not enforced It appears to mo to 
eland to reason that we are therefore not in a posi- 
tion to compete upon equal terms We are compelled 
to depend upon carriers who are beyond our control, 
blit who are free to respond to the demands of foreign 
trade when Jt Is In competition with us 
Tho situation Is difficult enough with respect to 
our commeroiaJ organisations, upon whom we depend 
To introduce our trade Into foreign countries We do 
not tolerate combinations In this country, whereas 
like organisations engaged In competition with ug In 
foreign oountflea ore syatematlcally sustained. This, 
of course, Ja aa unavoidable condition— a price wo 
pay tor the delayed reconstruction of our eoramerclal 
foroea. But It appears to me that such a condi- 
tion whould not be carried to an unnecessary 


by others In determining \ 


Measurementa of Subterranean Temperature 


with the object of attaining a depth of 2,5m) mefiTs 
and whhh has now reaehed a depth of 2,2h) meiers 
(7,349 feet) The bore is 44 centimeters In diameter 
nt the top, and diminishes progressively to .5 cent!- 
nieten Measurements of temperature have Ixven 
made regularly At 2,220 meters the temperature Is 
83,4 deg, C (182 deg. P ) This gives a ' geothermle 
degree" (amount of descent corresponding to a rise 
of temperature of 1 deg O,) of ,;i s meters The 
change of temperature does not proi'ced unltormlv 
In fact an Interesting "temperature liivorslon" occurs 
between the depths of 640 and Tito meters, where the 
temperature actually falls, with descent, about 2 deg. 
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The American Merchant Marine 


i of the Causes Underlying the Amazing Growth and Rapid Decline of American Shippu^ 

liy the Hon. Ewj'ciu' Tyler ChumberJain, Commissioner of the Bureau of Navigation 


rpUI': (dial I'lnnage of documented American h1i 1| 
1 pliin iiiil.ii in round numljere 7,500.000 grou 


efflcleiuy are 
re more than 
ater than that 


ship- perfect and Inaccurate, bo thc»e figureB In the U 

rroaa ahore iiiuat be taken with altftwanaes. This pen 

l.iiOti too, embraces our own war of 1812 and 
:,100 Napoleonic wars which disturbed commerce and i 

are barrassed navigation During this period 180,000 n 

ban were required to man England's navy, while o 

that 140,000 were employed on her merchant fleets B 

.iiks land H absorption In war enabled the United States 

tier- the first part of Uio nineteenth century to begin 

lew supiilant her as the world's carrier 


he found Iti the fait that barely 
one lentil of oil! lonnage is rcgls- 
1('iMi for the foreign trade, and that 
nl (he iireacnl time less than 500,000 
toiiH uie HO engaged In oversea 
I oiiipctitive navigation we barely 
hold tho elglith place, and the ab- 
aciuc of our flag In foreign 
1101 ts Is the subject of perti- 
nent (onimenl by travelers Our 
ships carry chs than nine per cent 
of our exports and imports While 
the CongreHH has divided more or 


except the United States has lioth 
svstemb and we have neither In 
effective form 

Two geiieiatlons of men now llv 
Ing saw (he time when the ffnited 
Slates was prv'HHlng Great lliltain 
I lose lor the commercial mastery of 
the seas The radical changes In 
our navigation have thus been ef 
fected within llfly years, but a ctir- 
sorv glance at simple gioss tonnage 
figures may niiisfrati ci udely the 
lines of our development In navi- 
gation Expressed In thousands of 
Inns (ton equals TOO cubic feet), tbc 
following table shows foi impor- 
tant periods the tonnage of oui 
merchant whliiplng, together with 
its thtee lines of occupation — the 
foiclgn trade, the domestic coasting 
tiade, and the fisheries 

American Documented Tonnage. 


I j I Copytighl nut l>> llurrij A Bwliig, Waehiugton, D. I . 
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rlniinailons In ComnuBBloner of the Boreaa of Navigation. 

IV Oliver Orom- 

followcd tiy the advisers of the The period of maritime reciprocity from 1820 to 
ig.iiiist tliii AmerlcanB whom two ixtio witneesed the greateBt and most rounded devel- 

.siililugatc "Those prindplcs of opment of American merchant Bblpplng. In these 

[)d of fair rciiprocttv which inter- forty years In both foreign and domestic trade our 

iigc of ( cMiimcrce tlio prlncip «a of tonnage multiplied fourfold — a rate which has been 

lings of rniitiial benevolence,” as surpassed for a corresponding Interval only by the 

cut 1 Q Adams In ISM, ‘'were marvelous development of German shipping durinx 

he world In the first commercial onr own day, iueptred by Bismarck and sagaciously 

■d by the United States in 177s encouraged oa a political as well as a commercial 

ive ticeii Invariably the cherished policy by the Imperial German Government At the 

’ Our I’residents, from Washing- present rate of growth modern Japan xHirbaps may 

onslstentlv followed that policy, make even more rapid progress. The growth of those 

rt|es have concurred Mr Adams added forty years was due to natural causes The races of 

Aigulatlon in our laws has ever been Northern Europe, with but a alight admixture of the 

arable to the Interest of any foreign Latin, combined to form the free population of the 

en essentlallv defensive and counter- colonies which became tho original States of th« 

lar regulations of theirs operating Union 

Bred to the sea and confined to a narrow 
he Federal statistical system was Im- seaboard, thrae men and their deaoendants found 


occupation and profit as well as oi^let for the 0irtt 
of adventure In navigation to all qoartors of the 
globe. Ships were built of wood and oqr Illimitable 
forests furnished abundant material, while EngUmti'a 
depleted timber lands compelled her to import from 
a distance materials for naval aOd merchant fleets. 
The discovery of gold in California opebed to onr 
iiavlgatlou a new trade which was reatrloted by lav 
to American vessels But even during the period of 
Its most rapid growth causes were at work to Check 
American maritime progress and 
to promote the growth of British 
shipping. Of these the most Jnfin- 
ential woe the Increasing use Of 
Iron as the chief material of con- 
ktruction for ships’ hulls. Eng- 
land's supply of iron was abundant, 
while our own supply was Umlted, 
and the advantage which the 
United States bad enjoyed In its 
forests swung back to Britain and 
her mines of coal and Iron The 
Fulton Centenary Is fresh in the 
minds of all, and one need barely 
allude to the fact that from the 
outset Amoricans were among the 
first to apply steam to navigation. 
Yet the subetUutiou of the steamer 
for the clipper sb/p, for reasons 
Inherent to the nature of our peo- 
ple, was at effective in checking 
our growth as the substitution of 
iron for wood The nature of work 
and the kind of men to perform It 
on shipboard were revolutionised by 
this change The full-rigged ship 
demanded of Ite officers and crew 
intelligence, skill and daring In the 
open air, and of Its owner enter- 
prise and more or lose of the spec- 
ulative spirit In these Americans 
excelled The greater part of the 
work on the steamer consists in 
shoveling coal deep down In the 
hold, and for this kind of work 
the American has no adaowblllty. 
Even If the drain of the civil war 
on the young men of the North 
had not made It necessary for Con 
gress to repeal the law of many 
years' standing requiring two- 
thirds of the crows of American 
ships to be Americans, It ts certain 
that such a change before 1870 
would have been forced upon the 
statute books. For the steamar, too, 
England bad the coal which ws at 
the time were producing In limited 
quantities She bad the miners to 
serve as firemen and coal-passers on 
her steamers, while we were just 
beginning to dig on the surface of 
our mineral wealth 
The causes named would have 
sufficed to have put England far to 
U)» fore even if the civil war bad 
not turned Amoricans sslde from 
conwnerclsl competition with for- 
eign nations to armed conflict with 
one another. In the table above 
between 1860 and 1870 our fleets In 
foreign trade and the whale fisheries lost 1.000,000 
tons— almost the exact measure of American ahipping 
tran^srred to foreign flags through dread of U>e 
''Florida,” ''Alabama” and the ''Shenandoah," or actu- 
ally captured as prises or burned at sea by the Con- 
federate prlvsrteers 

The policy of ocean mall subsidies adopted by Eng- 
land In 1840 and consistently followed since, baa 
always stimulated the building of the hli^Mst tyPM 
of steamships, and while the aim of. the poUey has 
been political the ludireet benefits to British ship- 
building and navigation have been constdenhla. U 
Congross, at the dose of the civil war, had pasbad 
a bill allowing oar oUtaens to purehiMa ataanun 
abroad and register them under the APlkiM'loan fiat 
for foreign trade, if la finite possltfia thb K)*!|leb 
consequent upoa the ww would - 
atsde up. To owerahshn the , 

inunenae nntabar at .Mltar* w aar;-Wfil^aC 
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'ttlW ^P* »«^‘y r«wm«l 

T«^'too. had not tul. 
ottr *aA •hlpbulMera from 

^'4$i to liHo un4, s«r W U ^Htrofod tbotr pmtigo 
in toMtin port!. <)RMtt oonm wm wrt lollowod; on 
^U» DttpttrWT. on «t Woe« dwiyln* n Mturn lo 
tkn flW OH Onr Amoflcon votnel ttnanfamd to altens 
^AoHnt tlu» «xl«t«ao» ot tbo robelUcHi." 

Tho 0nit tmmKMHittnfintal nllrond wu oomploted 
tn lUi hr tbo lonetion ot the Union and Central 
Pnetflc ralltondo. Fttnn 18T0 to the preeent time the 
ratlrond tauen«« of the United Statee bu Increased 
tretn B8,000 to nearly S(0;000 miles. Without heaping 
op irssdUir nooisslhle figures these and the conclusions 
to he drawn from them safflee to ehow that after the 
war the capital and energies of the oountrr were 
tamed enUrely toward intenal develoiHnent. Trans- 
portation "hy lend, agrloulture. manufactures, and 
mining absorbed all the capital and labor which 
formerly had been engaged in oversea shipping and 
many times mere than those amounts. The bulk of 
our lake tonnsge and much of our coaetwise shipping 
is subsidiary to railroad and mining corporatlonc. 
Bren the Norwegian Immigrants to the United States, 
sailors bom. do not stop at our seaboard cities, bui 
go west to the farms of Minnesota, the Dakotas, and 
already are moving thence Into Manitoba and the re- 
moter farm lands of Canada. The wealth and prosper- 
ity of the country as a who'e and of Individuals have 
undoubtedly been greater by thla diversion than would 
have been possible by a persistent effort under adverse 
conditions to try to meet foreign oompetltlon on 
the ocean. 

The table above shows that since 1870 we have 
vlrtoally ceased to be a maritime oommerolal power 
competing with England, Germany, Prance and Japan, 
or even lesser commercial powera. Sixteen years ago 
we bad a fleet of the four fasteet and flnest trans- 
Atlantlc mall steamers, but these have long since 
been aurpaased, and auch trane-oceantc steamers as 
we have to-day owe their eziatence to the Ocean Mall 
Act of 1891, or to the antlotpaited passage of the 
anbaldy bill of twelve years ago. Identified with Sen- 
ator Frye, former Senator Edmunds and the late Sen- 
ator Hannar 

Vessels built in the United States and no others 
can engage In our domestic commerce. Foreign com- 
petition Is cut off by prohibitory penalties. To this 
statute, dating from the early years of the republic, 
and to our naval shipbuilding programme, we owe 
the existence of sach seaboard shipyards as we have 
to-day. On the lakes foreign competition Is shut off 
by Niagara Falla and the limited capacity of the 
Welland Canal quite as effectually as by legislation 
Since 1870 our shipping on the Great Lakes has In- 
creased from 685,000 tons to 2,890,000 tons, while In 




forty ymn oar dblwlag la domeetlc commerce along 
the ioaboard baa increased from 1,950,000 tons to 
3,780,000 tons, or scarcely doubted. 

The figures of our own maritime growth of course 
are Inconclusive unless we compare them with the 
growth ot other maritime nations during the last 
century and during the first decade of the twentieth 
century. A somewhat different method of statistical 
statement Is necessary to present accurately the facts 
for so long a period. The merchant fleets of 1800 
comprised entirely sailing vessels, while those of the 
present time are made up almost exclusively of 
steamers. The stealher to a much more efficient 
carrier than the sailing vessel, for obvious reasons 
In comparing the two types, the best authorities prac- 
tically agree that at the present time the nel tonnage 
of the steamer (net tonnage being the space available 
for cargo and passengers, excluding machinery, 
bunker coal, etc ) should be taken at (our times the 
net tonnage of tbe sailing ship. The table below, in 
thousands of tons, gives Mulhall's figures for 1800. 
and on the basis Just stated the potential tonnage of 
shipping for 1900 and 1910, computed from Lloyd's 
Register for the years speclfled 

Potential Tonnage. 


Drittah 
American 
Oerman . . 
French 
Norwegian 
Various . . 


Mulhall Lloyd's Register 

1800 1900 1910 

. 1,856 31,917 44.795 

970 G.420 12,107 

150 5,868 10,040 

250 2,468 3,78.) 

70 .'(,93.5 4,031 

730 12 492 22.0.56 


Total 4,026 62,100 96,809 

The ships of England. Germany, France, Norway 
and most foreign powers sail the salt seas, more 
than half the American tonnage (or 1910 In tbe tabic 
above traversed the Improved channels and fresh water 
ot the Great Lakes In ten years the carrying ca- 
pacity of the Great Lakes fleet has Increased more 
than threefold 

In a few years the Panama Canal will probabh 
be open to navigation The trade by sea between 
the AtlanUo and Pacific coasts of the linited States 
to reserved to American veasels If reasonable ad- 
vantage bo taken of our enormous expenditure In 
constructing the canal. Its opening to commerce will 
result In a rapid increase in American shipping t'on- 
sistently with our treaties we are at liberty to pro- 
vide that tolls on American merchant vessels passing 
through the canal either In domestie oi foreign trade 
Shall be paid from the treasury of the Culled aiates 
There are ample precedents for such legislation In 
acta of Congress and In the legislation of other coun- 
tries In respect of their navigation through the Suez 


dual. It now Boeiins probable that evten before the 
opening of the cansl the Congress may pass a law 
allowing ships built abroad to bo registered In the 
United States exclusively for trade with foreign coun- 
tries and with the Philippines. Ships have not been 
built for that purpose In the United Stales for some 
years, and tbe domestic Rhlpbiilldlng Industry would 
not be materially affei ted thcieby, as of late American 
capital seeking Investmenl in maritime enterprises 
has bought ships built abroad and sailed th.mi under 
foreign flags From such li-glhlutlon the amount of 
anticipated benefit has Itecn gn ully exaggerated The 
Gulf of Mexico and the ('arihiieari Sea are thronged 
with steamers owned by AmemaiiK, but sailing under 
foreign flags roiulltlons of political unrest in 
Central American Slates, Vcticzuela, and recently in 
Mexico, have made it certain that were the oppor- 
tunity offered, the owners of tlicse lii-cts would seek 
American registry In order to scriir© at all times 
the proiectloii of the flag in tiansoreanii navlga 
tlon, however, such consldei ations do not obtain, and 
it is difficult to find any satisfactory Itidnceincnt for 
the transfer of a foreign-bullt ship to tlie American 
flag In the face of the higher wages which indis- 
putably prevail on American ships 

It is a matter for profound regret that the United 
Slates lias not carried to couiplotlon the ocean mall 
BVHiCin undertaken twenty years ago The reasons 
for the establishmenl of a complete oc ea’’ mail system 
are much stronger now than lliey were at that time 
Alaska has been developed, we have arciulrod Hawaii, 
the Phi!ii>pltit'S and lesser islands on the Pacific and 
Porto JHccj on the Atlantic, and the highest statc-s- 
inanshlp both hero and in the republics to the south 
of us has Interested itself in bringing about c loser 
relations between the two Americas Sooner or later 
the eslabltohment of such a system is as Inuvitable 
as was tbe building of our now navy Agitation (or 
more than twenty years was necnled to create a fleet 
of modern battleships, and an equal oi longer time 
may elapse before an adequate ocean mall subsidy 
bill will be approved by Congress with certain results 
Of England's mall subsidy system some years ago 
President Hadley of Yale College wiote 
"Its alms are polltieal and not rommercial It ii 
a necc'aslty for England to have conslaut coinmunica 
tlon with her colonies, and she has spcmi large sums 
for this object It Is almost equally important for 
her to havo an effli-lent naval roserve and transport 
service, and she has made her mall contracts one 
among several means toward this end ’’ 

These words apply with equal force to the necessi- 
ties of the United Stales to-da} Fre«> shipR for for- 
eign tiiiclc. and subsidies are not alternallv. or coji- 
flic ting propositions, but Independent methods of deal- 
ing with two different subjects 


A Ranariaible lee Palace 

T he use of loe tor orchlteotural purposes Is an 
art that has been carried to a high state of per- 
fection in northern countries, and some almoat in- 
credible feats have been oocompllshed in this curious 
branch of Industry 

Probably the cuost remarkiabte bul ding constructed 
wholly of loe was the palace built on tbe Neva by tbe 
Ostrlna Anne of Russia, in 1739. The first attempt 
to construct this building was unsuccessful, as the 
stabs ot ice were too thin, and the building collapsed 
In the first thaw Subsequently large blocks of ice 
were cut and squared with great care, and laid on 
one another by ekllltul moeona, who cemented the 
Jolata with water, which immediately frote. Tbe 
building, when completed, was flttyeix feet long, seven- 
teen and a halt £3^^. and twenty -one high, it was 
of but one story. Tbe fkqade contained a door sur- 
mounted by an ornamental pediment, and six wln- 
dowo, the frames end poneg of which were all of Ice. 
Ah elaborate balustrade, adorned* with statues, ran 
along the top of the faqsdA and another balustrade 
surrounded the bulhllDf at the level of tbe ground. 
¥be side entrances to the Inelosure were flankei^ with 
pUhtrk BUifiiortlnt urns, the- latter containing orange 
trees, wboae broaebea,' leevea and fiowets were all of 
4oe. Hollow pyroaUda ot loe, am each etde of the bulld- 
tne, eOBtotned lifffcta by night Tbe vronnds were fur- 
OMr adorned with a llteelse fifiare of an elephant, 
‘bdtb bti ma^iout on bit bock. A atreuxi of water woe 
tbyown from the elephant’s tnmk by day, and a 
fitaift of nobbtha by night 
A tent of <ci eoiLtBlned a bo« bath, in whtoh persomi 
Ntiisd. fltare wstq alio seyetal cfnumui and 
of loo* wUah wars lobdsd wttii bottsds of 
. 4m, AM tUoobar^. 

t ‘lU ^ttOStay waa esnfilotsly fur- 

, stiitfiM. l<ioitio f#*a > w . * 

ttf loo, Mt4 


painted to Imitate the r.-al objects A bcd-chambei 
contained a state bed, with ciiitalns, a dressing tab! ' 
with a mirror, pillows, bed clotbes, slippers and night 
caps — all made of Ice There were b c candles, burning 
naphtha: and, most wonderful of all, an l.e fireplace 
contained burning l<o log«'-~l e , blocks of Ice smeared 
with naphtha and then kindled. 

Wonders of Telephony 

T he casual user of the 'phone who lifts off the 
receiver and talks to a friend miles away, has little 
idea of the wonders ot telephony or of the labor neces- 
sary to maintain an up-to-date service 
The "telephone laboratory" Is one of the busiest 
|)lac«B in the world It to here that the problems of 
telephony are worked out and means devised to Im 
prqye and develop the system to meet future demands 
upon It 

Hera any day one may see two exijerts In a room 15 
or 80 feet wide and two or three times that length, 
talking with each other over circuits a thousand nillca 
long The equivalent of twenty miles of cable la 
contained In a box no bigger than an ordinal y traveling 
bag, and 600 miles of pole line la represented by the 
contanta of another box not os large as u dress suit 
case, while the eotire epparatua at the central office, 
BO faf as It affects the individual subscriber’s tele- 
phone line. Is compressed Into a couple of square feet. 
With this equipment and bwo standardized telephone 
instrumenta, conversations over hundreds of mllea are 
carrted pp within the four walls of this laboratory, 
one of the workshops of the central engineering force 
of th« oyatem 

Bfvsrpy detail of a long distance circuit from the 
inboa^Mrto tihone at one end of the line to that at 
the other end. with all the central office and overhead 
OQA nMorground construction that connects them, 
Is laiffOdttoed with scientific exactneos By these 
DIMM ttw fisHose and apparatus are tested, pro- 


poBi-d nnpiov.imenta Invest Igafivd, and the s. li'ntlflc 
theories involved tn trananilhsion and oia-ratlon 
worked out This mav lx- done for the purpose of 
Btudjing some minoi bit of m.-clianl«m, of dcieriuln- 
Ing, for Inataiu'e, tlie relative merits of two forms 
of the n lay coils which automat h ally work the signals 
on the switchboard, or of learning Hie effect on a con 
versalloti of having one sort of (.qnlpmelit at one end 
of the line and another sort at the other end, or for 
any of a hundred other purposes 


Rules for Memorizing the Strength and 
Density of Concentrated Acids 

T he following mneraonh riil.'a, lopnblished from 
the Zril / anff Chrmte hav. be.-n given by E H 
Rleaenfeid for the relation between i>en entage . om 
position, speelflc gravity and eoneentratlon expressed 
in grammes per liter 

I The per rent lonterii ot eon. eiili ated hydro 
etilorl., nllrie and snlpliuiir a. ids is .‘(pial to their 
iiioleoulai weight, while Hie eoneentratlon in gramme 
inoleeiilea per liter la equal to ten tluios tlieir sp.-i Hh 
gravity This is brought out in the following labli 


Coiieonli-alloii Peg 

HCl 23 

HNO, 40 

H,80. , . 66 


Mel , Contenl, (.'in Met" 

Wt I’erOrnt, S|> (ir I', r l.lier 

3fi 37 12 12 

63 63 1 4 14 

98 98 IK 18 


2 The percentage of aqneoim hvriroi hloi n acid la 
equal to 200 times the difference between its speclfl- 
gravity and that .if water, oi in oHiet words 
p = i00 (« — 1) This lelalion Is shown In Hie ai> 

pended table: 


CoHtcUt, 

gp Of, Per Cent, 8j) Or 

101 2 no 

1.06 10 1.15 


OonUnt 



46 


SCIENTIFIC AMEUON 


The Only Way to Restore the American Merchant Marine 


Why Preferential Duties are Better than Free Ships or Subsidies 


By tiic Hon. William Sulzer, Member of Congress 


w htroiit.M and 


that there Is a sentiment, jsrowliiK 
stronger every day, throughout the 


A subsidy la a bounty, a bonus, a gratuity, and It business should be aided by dtreot sranta from tbo 

never has succeeded, and It never will succeed. In Treasury. Bnip subsidies are subversive of the eternal 

’uipllshlng the purpose desired. All history proves principles of equaitty, contrary to <tbe theory Of Mr 

uncliiBlvely Wherever and whenever It has been Institutions, of doubtful expediency, and at war with 

d It has failed In my opinion. If a subsidy bill the spirit of the Constitution. ConsreM has no 

lid pass It would not restore our Amerieau mer- power to subsidise any trade, on land or sea, at tbe 


• shipbuilding Industries. It expense of the taxpayers of o 


r country. Any attsn^it 


stltutlnnal lines, and 1 want to do 
It In harmony with that fuiida- 
uiental prlnilple of equal rights to 
all and special pilvllegea to none 
It Is a fact— a most deplorable 
fact — and every man who has Inves 
tlgated the subject knowa It, that 
we have leas registered tonnage for 
deep sea carrying trade to-day than 
we had icifl yen IS ago In ISIO the 
United States, witti a population of 
less than 10,000,000 Inhabitants 
owned more registered tonnage fot 
ocfvan carrying trade than ttic 
United Stales In l!M0, with a jiopu- 
atlon of over 110,000,000 The Amerl 
ran deep sea tonnage In 1810 was 
over 1 200,000, and It la now less 
than 800,000, and what Is worse 
still. It showed an actual decrease 
of more than 6,000 tons last year 
In 1810 Ametban ships, living the 
American flag and manned by 


a great part of tlial of all the coun- 
tries of Europe Today we earrv 
very little of our own trade, and 
practically none of other countries 
notwithstanding tlie fact that we 
should be the foremost maritime 
power In the world 
It Is a sad eommentary on our 
growth and greatness that more 
than nlne-(enlha of our once great 
and powciful deep-sea fleet has van- 


nionopoll/« nioie than nine- 
Ills of all our import and export 


l.s a waste of time to talk about ship subsidies. We to fasten this odious system of ship subsidies on the 

might just as well pass a bill to pay a subsidy to legislative policy of the country Is undemocratic, tm- 

every man who grows a bushel of wheat or raises a republican, and un-American. 

And now let us dlaouss the Mo> 

ond remedy, to wit, free ablpe, by 

whloh I mean the right of an 
American cttlsen to build or buy a 
sblp anywhere, give It the benefit 
of the American reglatry laws, and 
place upon H the American flag. 
To bring this about, all that la 
necessary to do Is to repeal the 
prohibitive law, which Is a blot on 
our common sense and a disgrace to 
our maritime intelligence; but this 
will never be done while the be- 
llevera in protection for the sake of 
protection can prevent it, because 
they know It would be a death blow 
to their sacred doctrine. Thla 
policy of free ships has been advo- 
cated for years by many able and 
patriotic men who thoroughly un- 
derstand this shipping question 
and deplore the loss we are sus- 
taining every year by reason of 
the elimination of our merchant 
marine. 

What a spectacle .la presented 
when we realUe Uiat by virtue of 
our existing navigation laws the 
American who builds or buys a ship 
In a foreign country Is an outlaw 
— prevented from giving the vessel 
American registration and com- 
pelled to sail the ship under the 
protection of a foreign flag. 

There are, of courae, several 
other objections urged against free 
ships, but I shall not go Into details 
now and discuss them because 1 
believe It will be Impossible to 
pass a free ship bill at present 
through the Congress of the United 
States 

Now let us take up the third 
proposition, namely, preferential 
duties In favor of American-built 
ships and against ships flying the 
flag of a foreign country. My bill 
Introduced In the congress pro- 
vides for this, and I hope to see It 
pass ere this Coogrets flnslly ad- 
journs. This was the policy so 
successfully in operation In this 
country up to 1828, when, to pleaae 
foreign Interests, the law was sus- 
pended, and from thst day to this 
our prestige on the high seas has 

[arriB & Hning Wanbingtoii B c declining until it Is less to-day 

HON. w.uaAM 8«^HE ‘tJiroV.rr.r™.,.... 

■ of Congress. Author of the bill in Congress for preferential diitiaa, marine believe that if this policy of 

the fathers was restored it would 

bale rif cotton as to pay a subsidy to the man who revive our oversea carrying trade, and In a very few 

bulUiH a ship years build up our ship Industries so that we would 

I am now, always have been, and alwayn expect again secure our share of the ocean commerce of 

to be opposed to ship substdlos that rob the many the World and save milllona and millions of dollars 

for the benefit of the few. Ship subsidies do not that we pay annually to foreign shipowners. In read- 

build ships; they create ocean monopolies Ship sub- Ing the report of the Merchant Marine Commlaalon, 



HON. WILLIAM 8ULZER 

T of Congress. Author of the bill in Congress for preferential dutka. 


Let me briefly discuHs fhcHC proposed remodles In 
their order, stating as sifqxlnclly as 1 can, without 
prejudice, the merits and the 'WTWit* oi ‘‘“fh prop- 
osition, and f shall do so froi,,^^- patriotic and not 
from a political point of view, bveguse, In niy Judg- 
ment, the restoration of our mer'^nt marine la 
purely an economic question based on patriotism, and 
rises superior to partisan considerations 
T/cl us come, thin, to the first proposition, to wit, 
ship HuliHldles In (he 'light of the psst, I think wo 
can safely say that tho American people are unalter 
ably opposed to a ship subsidy raW on ihs Treasury 


shipyards; the me 
I he Treasury of 1 


i monopolies 8hlp sub- Ing the report of the Merchant Marine Commlmlon, 
employment In American I observe that several of the largest shipbuilders 


without justification from 


Bstifled that they formerly believed in suheidtee, but 


! people will simply go to the men had changed their opinions and 


wn the ships now In commission 
y scheme of thla kind simply permits t 


preferential duties. 

There seems to be but < 


able lorruptlon and benefits the few at tho expense 1 can learn, to a return to preferential duties, and 
of the many. The principle of ship subsidies Is In- this objection oomes from the advocates Of ahlp apb- 


lierenity wrong, absolutely indefeasible, and no man sidles, who declare that i 


lo understands tho question can justify the policy 
the face of the facts. 

rbe taxpayers of our country, burdened now almost 
vond endurance, are optwsed to ship Subsidies They 


I have comaMKlal trsatlm 


opposed to any gift blM. They say i 


policy with foreign goveraimnta containing th* favorsd* 
natlpn clause, and In prder tb inaugtiratA the poUpy 
Imost of preferential dntlw It will be noosiWlty W Ohajiit* , 
They our eomnsrolal trsatleo, aai thla bailuiii{t bt 


private without giviBf tb«M faupwd shttsag 



sciEirnFu; American 


tStU ott^iOQ, l^mvar, U more apparent than real, 
Cot tbw* k no douht the chance could be made If 
this Government wanted to make It, and a year's 
nptlce to brine it about would cause no great delay, 
MPecially when we consider that nothing has been 
done for our deep sea shipping in more than a Quarter 
of a century. 

If we dealre to change our oommerclal treaties with 
these favored nations, we have a perfect right to 
do to, and no nation can object. If there be retalia- 
tion, two can play at the same game, and our trade 
la more important to other nations than their trade 
is to our country. As I have eald, many cltlaens and 
several dlstingutsbed members of Congress who have 
given this subject much thought and consideration 
bstieve that preferential duties wilt effectually solve 
the problem in the most feasible and practicable 
way. 

It is my candid opinion, and I have no hesitancy 
in saying so, that if we bad continued the policy of 
the fathers, and not suspended our early preferential 
duty laws, we would to-day be the greatest maritime 
nation In the world, and our flag would be on every 
sea and our ships would be carrying the commerce 
not alone of our own country, but perhaps half of that 
of all the other great nations of the world. 

In this Congress I have again Introduced my bill 
for preferential duties It is a short bill and roads 
as follows; 

A mu, 

TO IKCOOSAOB TUB MKRCHANT MARI.NK AMI AMERICAN COM 
MKNCC. AMU NOR OTUEN ri UIMSEll 

Be n mactri bv the fletwlc and Howie of Rtpmaatattvea 
0 / <A« r'nIIrS Rtalct of Amerira «m Cungren atiembled, 
Th«t a reduction at the dut.v of tive per cuntiim ad valorttm ot 
all ot tb« customs duties now or horoattcr ImixisiKl by law 


•hall b« allowed ou all guoda, wares, and merciiandlsr Im- 
ported into the Unltad Htatrs In vessels of th< Imited States 
The said reduction in duty herein proviUtd for hlisll not 
apply to goods, wares, and meichiindlsr not of tlo- growth, 
production, or manufacture of countiles < nntii.'iiiiiiH to or 
bordering upon the territory of tlie United Ntnti'H when im- 
ported Into the United States by land trnnsiioi Ini mn or land 
vehlclca or conveyanci's through or from poits oi oiher places 
of eoimtrles bordering upon the United Htutes. If the same 
aball have been brought to such ports In vesselH nut of the 
United States. And said reduction of duly shall not apply 
to all cases where goods, warea, or merchandiKe are trans- 
shipped or trsnsferred from a foreign lessil port, oi place 
to a veaaol of the United States for the piiipoae of etadlog 
the provtaiona of this Act 

Her 3 That the master, agent, or owin i of aiiv regls- 
terod vesael of the Uiilled Htales shall he < xi nipt fioni the 
tat of four dollars fur etiry alien eiiteihig the United .Slates 
on such vi'ssel preserltied by section oni of tin \et of Keh- 
riiary twentieth, nloeteim tiundnal and se\,n entitled "An 
All to regulate the Itnmlgratloa of alh ns Into tin United 

Kir 8 That the ITesIdent shall have powi r, and It shall 
he Ills duty, to give notice within ten days affei tlie passage 
of this Act, to all foielgn countries with whhh lummer- 
clal agreomenta have is’en entered Into making any pi-o 
vision or provisions which are In cimOlet with la-illiuis one or 
two of this .\ct of the intention of the tinlhd Htates to tcrinl 
nets auch agreement at a time specllh d In said notice, which 
time shall (n no caae he longer than the period of time sped 
fled In such agreem< iits nspeetlvelv for notice for their ter- 
nilnattoo . Pruiided, That until the expiration of the period 
when the notice of Inlenllon to teimlnate berelnls'foie pro 
vtded for shall have heioiiio effeitlve, oi until such date pilot 
therc-to as the high eootractlng parties may hy mutual iim- 
teut seleet Ibe tonus of said eomerctat agreement shall re- 

Ht.r 4 That all tets and parts of Acts In conflict with 
the provisions of this Vet are hereto repealed, and that, 
I'Acipt as piovided In the flist and seiotid seitlons, hereof, 
this Alt shall taku effect and be in foiio fioiu and after Its 
passage 

To the chamiilons of eubsidlee, which at best are 


only a trmportiiy rellot, 1 
help our sliiphiilldlrig- inilii 
chant mailm uiiIork »i na 
or disci iniinale in eoiiie 
ships and ugainsl foitigu 
discriminate now by law 
favor of foreijen ships Jl 


a giaat part of the di^>p f 


law ot our loiinlry from 17'i2 to ISJS, when it wan 
suspended — and that suspeiiHioTi w.ih one of tin great- 
est polltkal blunilera In all our lUHlory It Is not 
a temporary expedient It Is peimanenl It haa binm 
tried and not found wanting It Ih (hi‘ only way to 
restore the Amerlian inert hant marine Adopted 
again as our pulley and niion the Riatuie booKs, it 
will never he lepealed, bnt, on the contrary, speedily 
restore our mean ranving trade, revive our ship- 
building Industries, give employment In our shipyards 
to thousands and thousandH of men In all parts of 
the country bring about an era of prosperity such 
as wp have never known befoic in onr shipping trade 
and deep sea commerte, plai e oni Hag on eym'. sea 
and in (twery port, and make our seamen what they 
were in the histork days of the republic — the pride 


Smallpox in the United States in 1909 

W HILE the sentimentalUtB are shouting “Anti- 
vlvieectlon'' and “Antl-vacelnatlou" tt ug, the 
geieottaU are "Mwlng wood." A compilation from 
the Bute and city health reports for 1909 pertaining 
to imallpox hat Just been published by the Public 
Health and Marine Hospital Servlee Complete re- 
ports are available for only twenly-slx States and the 
District of Columbia In all of those and in most of 
the other States the disease was prevalent during 
1909. 

The States showing the largest number of rases 
(over 1,000), as well as the rate i>er 100,000 ot popula- 
tion, are shown In the following table. 

Number of Caaes per 
Cases 100,000 

Kanaas 2,197 131.67 

Illinois 2,135 38 31 

Utah 1,854 507 1 1 

North Carolina . . 1,733 79 45 

Oklahoma . 1.434 90 41 

Minnesota 1,480 69 41 

Loulalana . . 1.409 (Incomplete) 

Indiana ... . 1.363 50,74 

Ohio 1,328 28 14 

Wisconsin , . . . 1.208 62 14 

Michigan M73 42 38 

After Utah, with the exceptionally high rate of over 
507 cases to 100,000, the highest rate was reported 
for Montana, 187 46 per 100,000 of population; then 
came Kansas -and Oklahoma The best showing was 
made by Florida, Connecticut and Now Hampshire, 
which reported, respectively, 3, 3 and 2 caaes, 

The disease in 1909 wdB of a corapsrgtlvaly mild 
type, the death rate averaging less than 1 per cent 
This Is very low wken compaied to a mortality ot 
from 18 to 28 per cent, which was the record In 
European outbreaks in recent years 
The importance of vaccination was again demon- 
strated by the outbreak of the dlsij^ae In Yorkvllie, 
8. C., during March and April, 1909 Th» flrat case 
was that of a man of 32 years, unvaccinated, who 
died within two weeks. Fifteen pereotta had been 
exposed to infection from this case, of theme only two 
had beet) vacclnited, one five years previously and 
the other forty-four years. These two nursed the 
patient tor ton days, and neither contracted the dis- 
ease. Of the other thirteen, eight died. Vaccination 
bad been applied aa aeon as vaccine could be obtained: 
It ww effective in Sve cases. And these were the 
cangs that tpecovered. In the meanwhile all the other 
Inhktufnnts of the town were vaccinated— about 400 
in an; and althoogh the thirteen parsons who had 
nontwwtied the dibbane from the Rrat patient furnished 
aew^ eeatert lof further infection, an epidemic was 
♦htttiflF jWwTWrted, only one ether ease developing, 
g mild type; 

pmnarea by Asnletant Surgeon- 
MuMm tvf* laape of the 


United States one showing the number of tases In 
each State and the other the rate per looooo for 
each State. 

The Gem Production of the United States 

T he total Value of the precious etoneu produced In 
the United States In 1909 was |534.380, an Ini tease 
of $118,317 over 1908 The Increase la due, according 
to a press bulletin of the United Stales Geological 
Survey, to larger outputs of turquolhe, tourmaline, 
varlsclte, chrysoprase, callfornlte and kunv'te The 
production of beryl, garnet, peridot and lopa/ showid 
a decrease In va’ue The output of turquoise matrix 
and turquoise amounted to over 17 tons, th.at of varls 
cite to over 3(*i tons, and that of tourmaline to over 
2*4 tons A beautiful new gem. benitolle. reaembling 
the sapphire In seme respetta, has been found In San 
flenllo County f'al Callfornlte Is compact, massive 
vesuvlanlte and resimblcB lade In hardnesH texture 
and color, and ahnuld be a popular native gt m Chryso- 
prase has also been mined In Callfointa 
Deftosits of tuiquolae have been wot kid In Arirona, 
California, Colorado Nev.ada New Mexieo and Texes 
Turquoise Is generally found In arid or desert regions, 
where mining Is dllhiult New Mexico, California and 
Arizona were foriiierlv the ihlef gniinea of turquoise, 
hill during the last few years Nevada has been one 
of the principal producers Vailaclte. like turquoise, 
Is generally found in deseit regions The ouiput forin- 
< rly came from Utah under the nainis of uiahllte, 
ohlor-utahllte. amatrlce and varlsclte, but since 1908 
a number of deoevlis found In Nevada have lontilbuted 
to the production Recently there h»« be. n an In- 
creased demand for this gem In the maiilx— 2’hc 
Engitttmnnii 9»d Jtfiulnp Journal 

A Forest Service Circular on Colombian 
Mahoifany 

T he forester, the lumber dealer, and the wood user 
have long been painfully conscious of I he pieva- 
lenl tendency on the part of wholesalers to siibati- 
luU> one wood for another of better grade and qii.cMfy 
Even the Importer of foreign woods will be surprised 
to learn from authoritative atatements that moie than 
50 per cant of the bulk of th'o woods now shipped 
Into this country as mahogany Is not mahogany at 
all. but in the majority of cases such giibstiiutos arc 
much interior wooda In a circular entitled "Colom- 
bian Mahogany, Its Use as a Substitute for True Ma- 
hogany," Juat lasued by tha Forest Service. Mr George 
B Sudworth, Dendrologist, and his assistant, Mr 0 
r> Mell, call attention to the fact that fully 20 entirely 
different wnoda. are now being sold as mahogany. 
They Inform the readers that the Colombian mahog- 
any (Oartniffna pyriformia, Mlera), a wood from Co- 
lombia, has been oold In this country and abroad for 
more than thirty years aa the genuine mahogany 
(Swteteaio mahopot^, Jacq.). The circular Is written 
with the greatest regard for aelentifli accuracy and 
thoroUidmeM but in such a way as to interest the 


average IntelllgeiU rcadci It contains cxicllcnt In- 
formation for the wood \ihci but it cmliodlcs much 
Interesting rcudlnK for tli<' buianlat as well The 
first part of the publUatinn ghi's the bolannal char- 
acters of the tree yicdlng (he Colombian mahogany 
and compares them with those of tiue mahoganx To 
the botanic a dc’scrlpllnn is nilded a Reiii'ial consid- 
eration of the hource of suiMilv qiialllx, c hemic .il and 
physical propcitieh of the wood .mcl iih uses The 
circular describes xer) fiill> foi pm poses of Identi- 
fication hy the unsclentlln iinulci the woods of these 
two species, tieutliig wllh special fullness the minute 
structural clmraitcTh of (In wood of the Uolomhlan 
mahogany The rest of thi‘ cinnlur la dc'xotc'd to a 
clear presentation of tin difference in si rue tut al char- 
acters betxvecn Colombian and tnie mahogany In 
these days of substitution of vinibci, this circular has 
a good claim to pojnilar favor amoiu' mahogany con 
aumers and boxers of fmiilture It Is n x.iliiahle con 
trIbUtloD to the stlenllHc know ledge of economic 
wooda and the material shuiikl hi nsc'fnl to readers 
unfumlllai xxllh Iho snhjec r '('he circular is pro- 
fuaelv lllustialed with numcuous excc-llenl black line 
drawings prepared hv ono of the best trained artists 
in the country 

The Shame of Eating 

I N some primitive tribes, c'ating is legnrded an sonio- 
thlng to be ashamed of Kail xon der Steiner, tuo 
celebrated explorer, xvas looked niton as a veiy 111 bred 
person by the natives of South American fotc'Sis be- 
cause he all in thc< piesenre of olhera The original 
ground ot the shame nsscielated xxitli eat lug Is ii fear 
of evil BplntH I'ho fc’c.dtng of Hliunic Ik not inborn in 
mankind and it assumes xerx dllTetent forms In differ- 
ent regions A rcunnanl of the supcmstltlous fc'ai con- 
necte'd wllh the act of tuking food appeals in Ihe cjaeii- 
lallon 'IToslt'" which, m C.eriniuiy, is lellgiously 
uttered by the coinp.niloiiK of a man who ih about to 
take a drink This Latin verbal form, the- general 
meaning of which Is “may It be bcmeflelal ’’ Is now 
miderslood simply ate the expression of n wish that 
the drink will agieo with the drinker’s constitution, 
but It originally eonnotc'd the hope that the' drink had 
not been bexvHched 

3'hcae statements aie miidi‘ bx a wrller In Hvotrin. 
who adds that the' dlxislon of labor betxxeen men and 
■women xxas originally, and still Is among iirimltlve 
people.s, much more sharplv dellned than it l.s at 
present In civlllred countries This sb.irp dlxislon of 
labor brought about a separation at meals The Eski- 
mos have separate' dlahea for the two sexes, and a 
man would be deeply ashamed to eat with women 
tt la possible that the decorotion of plates and eups 
was designed to serve as a counter eh.crm, as xxrell aa 
an ornament When the fear of demons had pasaed, 
the custom of eating In private which that fear In- 
splrcHl was sometimes matnl allied bv force of habit, 
so that eating In public eamc* lo be rt'gurded as A 
shameful breach of good manners 



^ ^ SCIMITIFlCAliEBlCMI 

Our Merchant Marine and the South American Republics 

First-class Ships as an Aid to Closer Commercial Relations 

By the Hon. John Barrett, Director-General of the Pan-American Union 


T his it- tmt an argument for or against so-called 
tiittsiillcH a Is a simple dlscuasion of the subjert 
of Hleaiiisliii) coiinectiona between North and South 
AuRrlui, ivlihout reference to partisan views or pollt- 
i(al ijulli it'H In the first place, there stands out a 
fait whiili 1 h ijire-omlnently true; First-class steam- 
elilp failliilcb foi the exchange of trade products and 
the lainliiK of paseengers and malls are Just as ueecs- 
eari Itrlwuii <ountrleB separated by the high seas as 
tliKiilasB 1 illioad futilities for similar purposes be- 
tween touiilriee and states sepa 
lated oiilv by boundary lints Tbe 
better the lallioftd rucilllles the 
gienler the tiade exchange, the 
nioie tratel, and the more frequent 
the nial's Coriespondlngly, the 
better till.' steamship fadlltles the 
gi eater betoiiics tlie ( ominerce, the 
moie general the travel and the 
more ficquent ttie toramunlcatlon 
between tountrleg and peoples 
widely apart 

JJpforo developing further this 
subjpi t in Ita leiatlon to Latin 
America, one or two points should 
be cleared up The statement Is 
being (ontliiuslly made bv those 
not familiar with the situation that 
trade between the I’lilled .Stales and 
Its sister lepubllos can not t)e built 
up until it enjoys gieatly Improved 
steamsbip wivlie And the com- 
mon supposition seems to be that 
not only p.iascnger but freight Hnes 
are laiklng to lake (are of the pns 
sib e business While It Is true that 
there are few jiassenger or freight 
boats filing the Arneilcnn flag, there 
Is a large fleet of vessels flying for- 
eign flags and coinevlng the traffic 
hack and forth between North and 
South America The high (lass fast 
passenger vessels of am flag run 
ning to the southern part of South 
America are Indeed llmlied In num 
her compared to those w'hlrh ply 
between that i)nrt of the soiiihern 
continent and Km<)i)e, hut the num 
her of freight ussels running from 
Ntw York (llv, for example to all 
seeticns of I, at In \niei lea is sufll 
clenfl} Jatge and their sailings ur,- 
frequent enough, to take care prar- 
tirully of all the freight that Is 
ofTered, and for lire most part at 
rales fnrr v r-ompel If 1 1 e with those 
of I'hirope I'lre onl.\ adverse <Tit 
Iclsm from the standpoint of the 
Thrlti'd States that ran be made In 
regard trr llrls slirrallon, is lhal verv 
few rrf these vessels ate rintler thi' 

Atnetliatt flag, nlllrmrgh there 
Seoul Itv that, even If lh<'y w 
rates would he anv- lower 
are ,rt (he present lime 

Stirveyitrg tire field fi r,ni the north 
and wrarkliry soirth, we flird the eort 
dltlorth gern nrlh nitlr h heller tlialr 
the average irttitr supposes Ever v 
Imirorlanf port mr the Ottlf and 
Carlbliean ooasls of Mexiio, the 
Central Amerlran t.inthlits Pan.tma, Colombia and 
Venezuela In itoitlnrtr Sirttllr America. Cuba, the 
Dominican IlepublU, Haiti, aird the West Indies can 
be reached by tin vessils whir h provide abundant 
freight Bfiace and fnlilv good irasseiiger airoinmoda- 
lloliH and in some rases the latter are exeelleiil 
Vessels are constantly ruiinlug bark and forth be- 
tween theso ports and Nr w I'ork <ltv, Boston, Balll 
more. New Orleans, Mobil- anil (lalveslon One line 
has rcrently made such Iniin nv emeut In Us passenger 
arrangements out of both Nr w Or leans and New York 
that there has be«n a graffying Im^ieasc In the num- 
bt r of passengers It has been rairving to and from 
iiorts on the Caribbean and the 0"'f of Mcxleo 
I rtnalderlng the east coast of 'pniiHi Afrlea, under 
whleli arc eonrri^hended Bra«ll, I’l uguay anil Ar- 
genlln.i and such 'well-known ports a* Klo de Janeiro, 
Monievidro and Buenos Aires, It can be noted that 
there are abundant freight facUltlc* tor all the busi- 


ness that Is offered either way The passenger accom- 
modations on some of these vessels have been greatly 
improved during the last two years, and still more 
notable advancement Is to be made In the future. 
It is no longer necessary that the traveler, who wishes 
to be comfortable, should go to the east coast of 
South America by the way of Kurope, If he Is not 
too anxious to sail without any delay In other words, 
if he is willing to adapt his salting to certain vessels, 
he can, at least once or twice a month, get very 
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good boats dtred from New York to Rio dc Janeiro 
and Buenos Aires it must be admitted, however, 
that. If he is In a hurry, he can usually do better by 
proceeding directly to Kurope and taking one of tbe 
fast Kngllsb, Gorman or French steamers 
Considering the west coast of southern North 
Anierlea. that is of Mexico and Central America, and 
the republics bordering on the Pacific of South Ameh- 
lia. we find that there are fair faclUtles both for 
passengers and for freight from Panama south to the 
ports In Colombia, Ecuador. Peru, Chile, and. via both 
I’eru and Chile, to Bolivia Staamers leave at least 
once a week from Panama for such ports as Guaya- 
quil, Callao, Molfendo, Iqulque and Valparaiso. There 
has been much Improvement of late In these routes^ 
new eteamers having been put on by the Hues operat 
lug, while others are to be placed In commission as 
soon as constructed. Tbe service between the Pacific 
coast of the United States and the west coast of Mex- 


ico, Central America and Panama Is sostewbat ibti* 
Ited, but seems at the preaent time to take eace of 
nearly all tbe business that Is ofibred There it Oo 
question that these lines will be Unproved by the 
time the Panama Canal opens, and several oompatUsi. 
planning to enter the field, are now only awaltlat 
developments In connection with canal toUa to deetda 
what they will do. 

What I desire to see, as an intematloaal ofBeer, 
Is not only more steamers put on fiylng the Amerkma 
fiag, but more flying any flag. The 
greater the competition and the 
more veeseis there are, the greater 
will be the eflort of bnslneoa Inter- 
ests to get Into the field. The buy- 
ing and selling between North and 
South America will grow with bet- 
ter ateainshlp facilities, no matter 
what tbe flag, just as trade grows 
on Jand between different Statea 
and cltiiena with better railroad 
connections between them. Per- 
haps I am not as strong as 1 should 
be for spe<-lal laws In favor of tbe 
shipping of the United States, be- 
cause In my capacity as a Pan- 
American offleer 1 want to oee the 
countries of Latin America, like 
Mextf-o, Peru, Chile, Argentina and 
. Brasil, putting on vessels which 
will ply between the ports of their 
countries and those of the United 
States I think It would be un- 
fortunate to discriminate in sblp- 
piiig tolls through the Canal In 
favor of the vessels of the United 
States unless they are engaged In 
the coastwise trade, In other 
words, I believe It would be a car- 
dinal error to allow a vessel flying 
the United States flag plying, for 
example, between the United States 
and Chile, to have any advantage In 
canal tolls over the vessel flying 
the Chilean flag which might do 
business between Chile and the 
United States It Is to be hoped 
that there will not be any legisla- 
tion which would dlscrimtnsto 
against ships of other nations go- 
ing Utrough the Canal and engag- 
ing la International commerce 
Such action of the United States 
might naturally be considered by 
the twenty countries lying to the 
south of us as being adverse to In- 
ternational comity and the develop- 
ment of friendly relations 

Viewing some practical phases of 
the situation, we can not overlook 
the necessity of having the best 
arrangements for th^ exchange of 
mall. The more frequently and the 
more rapidly letters, papers, re- 
ports and other data can be ex- 
changed between the United States 
and aJI the countries to the south 
of It, tbe more rapidly will trada 
develop. The European countries 
have benefited enormously from ex- 
cellent mall faclUtles with Latin 
Amerloa, and the buslneas men of the United States 
will find when this handicap is overcome that a great 
Increase In their trade yrlH result. It tnoat aloo ha 
borne In mind that there Is no better way of develop- 
ing trade than the mutttal acquaintance of both buyers 
and sellers!. If the steamship facillttes between the 
United States and Latin America are ao improved 
that tbe average buetoess man and tourist of the 
latter can travel to and from the former with the 
same speed and comfort that he can travel to apd 
from Europe b» will go to the United atatsti 
get acquainted with Its people. Ita Inatltatton*. 
lie business men, Its conditions of trade, atlfl wlR 
both purchase and soil thers to a far cregtor dafrss 
than ever bsfore. *i%e Importere of ti4i» 
enjoy combining business with ptajMlniPi, ssd, Id 
seeking the ebmbinadiOH of both, they the stgatg- 
ships which igb* '-hsm to and trm ‘ 
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nul from the United etntet, nltbongt of late, in r»- 
npooM to the etterto of one companr to better lU 
norvlee, tbere bao been a notabU obanse in favor 
of vialtlng the United Statee. The conolualon must 
be that the more thie eervieo improvee the more will 
Latin Americana come to the United States. Corre- 
apondlngly, a large element of American exporters 
and buatnese men who now vlelt Europe or Asia will 
go only too readily to Latin America when they real- 
ise that they can travel in oomfort. The knowledge 
that the tacilltlee are already much better than they 
were formerly had reahlted in a considerable Increase 
of Aroerloans going directly to Latin America from 
New York, New Orleani, and San Prancleco, and there 
are indtostione that the travel next year will be far 
targer than ever before. 

As supporting the contention that improved steam- 
ablp service will not fail of appreciation by the busi- 
ness interests of North and Soutb America, It is well 
to bear In mind some of the present conditions of 
Pan-American trade The great majority of the people 
of the United Statee do not realize bow extensive 
already Is the exchange of products between North 
and South America, and how rapidly this business 
has developed during the last ten years Too many 
manufacturers, merchants, importers smd exporters, 
who have not studied the field and the facts, are 
inclined to pooh-pooh Us Importance and opportunity, 
and therefore make no effort to enter It. The truth 
la that the export and Import trade of the^lnlted 
States with the twenty Latln-Amerlcan countries lying 
to the south of It has grown with remarkable and 


gratifying rapidity during the last ten or fifteen year*. 
If It has been able to make this advance under what 
are generally considered adverse steamship condi- 
tions. it must be admitted that It will make tar 
greater progress In the future, when these tacllltiea 
are extended and Improved 

The total annual value of exports and Imports 
exchanged between the United States and Its sister 
republics approaches now six hundred and fifty mil- 
lions of dollars. Fifteen years ago It did not exceed 
two hundred and fifty millions of dollars This means 
a remarkable growth of four hundred millions of 
dollars In little more than a decade This. In turn, 
Is a percentage not surpaeeed by the trade of ihu 
United States with any other section of the world, 
and in startling comparison with the trade of the 
United States with Asia, which has pradlrally slood 
sti 1, and, in the case of some countries, has actually 
decreased 

The evidence that this annual commerce of six hun- 
dred and fifty millions of dollars has an opportunity 
of expansion Is shown in the fact that the total 
foreign trade of Latin America exceeds now two bil- 
lions of dollars per annum The share of the United 
Statee therefore Is greater than one-fourth — certainly 
a condition against which there can be little com- 
plaint when we consider the activity of the buBinass 
Interests of Qreat Britain, Germany, France. Belgium, 
Holland, Spain, Portugal, and Austria-Hungary 

As a apectfic Illustration of the value of Pan- 
American foreign commerce, the foreign trade of 
Argentina can be cited Last year this exceeded 


seven hundred mllllonB of dollars, an average of 
nearly one hundred dollars per head, and larger than 
the foreign trade of either (upan or China 

In studying these llgures of Latln-American trade, 
it 18 mteresting to note what nia) be the ojiportunlty 
for steamsblps plying through ihe I'anauia Canal The 
five toiinlries whiili foi ni the w. stern or Putifie slope 
of South America, including Colombia, Ecuador, Peru, 
Bolivia, and Chile, last yeai nought and sold with 
the rest of the world a coniineree valued In excess 
of throe hundred millions of dollars If they can 



Iralty biought about by the Canal, should grow more 
rapidly than that of any other country There will 
be a demand for an tm reased fleet of vessels to run 
directly between the principal ports of the Atlantic 
and Gulf coasts of the United States and those of 
the western shore of South America, which reaches 
for five thouBsnd mile* from Panama to Punta 
Arenas Thcie will also be a demrnd for more vessels 
to (ommunleate through the Canal wiih the west 
coast of Central America and Mexico, which reaches 
foi nearly three thousand miles from Panama to 
San Diego This section of Latin America, that Is, 
the portion bordering on the Paclflr Ocean, now con- 
ducts a foreign rommfrrp in excess of one hundred 
millions of dollars per annunj — a total which will 
double within five years after the Canal Is opened If 
there are satisfactory steamship facilities 


The Present Status of Cancer Research 

By Dr. Moyer S. Fieisher, Barnard Free Skin and Cancer Hospital, St. Louis, Mo. 


I T Is now soaroely ten years since the experimental 
Invwrtlgntlon of the cancer problem was first en- 
terod upon, and therefore we are to-day only on the 
threshold of a true and definite knowledge regarding 
cancer While for many years, Indeed, since the first 
halt o< the last century, the problems of cancer. Its 
origin and nature, have occupied Che thoughts of In- 
vestigators, it was not until the early part of this 
century, under the stimulus of successful experi- 
mental work carried out by Loeb (an American In- 
TBStigator) on rata, and later, though Independently, 
by Jansen ta Danish Investigator) on mice, that gen- 
eral Intereet was awakened In this subject. 

Before tbls time almost all Investigation concerning 
oanoer bad been limited to the microscopical examin- 
ation of these tumors and by means of tbls examina- 
tion cancers bad been classified, and there developed 
aa a result of these Investlgstlons a multitude of 
pnrely hypothetical theories regarding the cause of 
cancer. 

It may be advisable to pause here and define what 
a cancer Is A cancer Is a mass of cells, whose origin 
la from the cells which normally constitute our 
bodies The structure of the cancer cells Is similar 
to that of the normal cells These cancer celts, un- 
like normal cells of the adult body, have the power 
of very rapid growth or proliferation In the course 
of tbls rapid growth the relationships of the cancer 
cells to one another, or to neighboring cells, deviate 
to a greater or less degree from those of their parent 
cells. They jiot only break through their normal 
boundaries, and Invade and destroy the aurrounding 
normal tissue, but also individual cells or masses of 
cancer cells may be carried In either blood or lymph 
veasela, to parte of the body distant from their site of 
origin, and may these continue their rapid growth 
and constitute secondary cancers, which are spoken 
of as metastaaea 

Under the general term of cancer we group all ab- 
normal malignant growths which have, the above ebar- 
aoterlstloa; however, there are two distinct types of 
osBcer. ft must be clearly understood that the body 
Is composed of many different kinds of cells, and that 
varlotw groups of specltllsed cells form whst we call 
organs, it is. howsver, possible to group these cells 
ander two headings; the first are oaJled epithelial 
cells; under this group are included the cells lining the 
allffientaiT tract, and tbe alr passages, the superflcisl 
cells of our idein and the more Important cells of the 
gtande srlthlti our bodies., 'niese epithelial cells give 
rite to a type of oanoer which we call oarelnoma. The 
secotld' type pf o(dls. which form the supporting and 
eaansctipg etructures for the epithelial cells, are 
ealfed ctmnecttVs titsQe cells, and give rlae to a type 
ot pavmi' egltsd eareona, 

the paam tlwt our knowledge of malignant 
timw^ wiM hKHaf hWattmi onlp bt means of the mi- 
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cancer. The theories which were advanced may be 
roughly divided Into two groups 

In the first of these the cause of cancer was said to 
be a pre-natal Influence on either single cells or groups 
of cells Thus Cohnhelm believed that during the 
time of embryonic development groups of cells were 
separated from their normal relations within the de- 
veloping body, and, until some stimulus oi Impulse set 
them Into activity, these groups of cells remained 
Quiescent When once set Into activity they again 
took on their embryonic quality, namely, power of 
rapid proHferailon. and now developed as a earner 

While this theory serves to explain at least In part 
the origin of certain tumors. It falls to explain the 
origin of the true malignant tumors which we speak 
of as cancers. Rlbbert bolds that during the pre- 
natal period, or during the adult life, colls may be 
split oft from their usual surroundings, and now take 
on the power of unchecked growth which we may con- 
sider as one of the characteristics of cancer 

In the second group are those theories In which thu 
cause of cancer Is supposed to be an acquired ab- 
normality, a change within the cells of the adult body 
These change are supposed to be represented by 
chemical, physical or structural variations of the 
cells, or again the cells are supposed to have taken 
on new functions or activities 

While theee theories might serve to explain the 
origin of cancer from individual cells or from groups 
of cells in the body, they fall to point why these cells 
acquire the qualities which we associate with cancer 
Many theories were therefore advanced to explain whv 
either quiescent embryonic cells or even normal cells 
should suddenly take on the power of unlimited 
growth. Various Investigators offered suggestions 
that the structure of cells was changed or Influenced 
In certain ways, but none of these hypotheses were 
supported by definite experimental proof 

It Is only since It was first learned that cancer 
could be transmitted from one animal to another that 
our knowledge of this disease has been obtained by 
exi>erlmenta1 means. 

It has been known tor many years that the lower 
animals developed cancers which were similar to 
those seen In human beings In certsln kinds of ani- 
mals cancers appeared more frequently than In others, 
and It was noted that In rats and mice may cases of 
spontaneous oanoer occurred The term spontaneous 
cancer Is used here In order to distinguish the can 
cers which arise do »ot>o from the "morulated" can- 
cers, produced by grafting a portion of a spontaneous 
cancer on a normal animal The knowledge that a 
spontaneous eancer can be Inoculated Into many aeries 
of normal animals forms the keystone of experi- 
mental CMioer research. 

In transmitting cancer from one animal to another 
some at ths cells of a oaneer are grafted on a normal 
animal (nsttftlly in the loose tissue under the skin); 
then* Im^Urtnd PrtH «« the irtt nolmal grow, divide 


and multiply rapidly, thus we have growing In the 
second animal a cancer composed of the cells of the 
first animal It must be distinctly understood that 

the cancer in the second animal Is In reality com 
posed of cells of the first animal and the cells of the 
second animal, as a rule, take no part in the forma- 
tion of the cancer This Inoculated cancer may then 
be transmitted to a third, fourth or even an unllm 
lied series Of animals, so that the cancer cells of the 
first animal may be transmitted through many gen- 
erations of animals and mav he kept alive long after 
the death of the first animal 
The experimentation on animals has as yet not 
brought any definite results as to what may be the 
cause of earner, although some verv suggestive and 
unexpected facts have been cllscovered 
W’hal role inuodlty may plav In either development 
or tendency to development of cancer Is as yet uncer- 
tain, and the relatively small number of experiments 
which have so far been carried out In this line are 
only suggestions of future possibilities It has been 
noted that within a relatively short period of time 
three eases of a rare kind of cancer developed In one 
family of rats It seems more likely that these cases 
were due to some heredity fac tor than that they were 
due to Infection As yet no systematic and extensive 
work has ts-en carried out which allows of any gen- 
eralization regarding the Influence of hereditj Wo 
know, however, that heredllv plats a part In trans- 
mitting certain qualities which are favorable or un- 
favorable to the growth of transplanted tumors 

For many years efforts have bc‘en made to show a 
causal relationship between mlc ro organisms and the 
development of cancer, and thus to prove that cancer 
W of an Infectious naluie, as diseases such as typhoid 
fever, diphtheria or tetanus 

Certain statistical studies which show the preval- 
ence of cases of cancer In certain dlstrlcls, the occur- 
rence of epldeniirs of cancer cases, or the repeated oc- 
currence of cancer In certain houses, would seem pos- 
sibly to point to such an origin, but on the other 
hand, In these cases, heredity and various other 
factors which must be taken Into consideration can- 
not be excluded 

It has been noted in a few cases that when animals 
were Inoculated with a certain kind of cancer (in the 
majority of rases with earclnoma), there developed in 
the Inoculated animal a second kind of cancer (a 
sarcoma) One may here consider that the cells of 
the Inoculated cancer have carried the eancer parasite 
which has then exerted Its Influence on the second 
class of cells It Is of course Impossible to exclude 
the suggestion tnat the carcinoma cells may have 
acted as an Irritant, and thus led to the development 
of a sarcoma from the neighboring cells 
Many Investigators have attempted to demonstrate 
specific parasites as the cause of eancer Bacteria, 
yeasts, and even mites have been cultivated from 
tOs HtW iiK d on pops u .) 




staaanficamwsMi 

The Merchant Marine as an Auxiliary to the Na^ 

Navy Would Need Some Nine Hundred Merchant Vessels to Draw frcwn in Case of Ww 

By T. G. Roberts, Naval Constructor United States Navy 


I N order fo bring home to our people a realisation 
(,r tin DUO Importance of the question of pro 
\UiiiiK un adequate merchant marine, what fnn-e of 
wohIh oi aiguments, or what array of farts and 
HtHil^.tKs lire necessary, beyond the multitude alieady 
.h.iHuIjIc (hiif have but recently fallen upon unheedlus 
luiiiiN .mini ii[i!)iopltloiJ8 times’ 

A iinvi Ih nol fully complete without those auxiliary 
Mh'-clH wlndi only a niimeious merchant marine can 
Kujiph and n healthy merchant marine is the gruat- 
isl need ot this country to-day After the outbreak 

oi wHi merchant ships cannot be Improvised any 
niiur Ilian b.ittleshlps A nation that would pre- 
tend to bo a woild power could not hope actually to 
ai'hieve suih a position while neglecting those very 
instruments without which potentiality cannot pos- 
slbl) he tuiUtitained Aside (rotn the lack of that 
itiHliiimentallty for trade which a merchant marine 
supplies. It is Inconceivable that a country as great 
.uid ilih as ours, with a eovernraenl ao liberal and 
(iiliglitencd (ould blindly neglei t a sourre of sea 
power HO (ssenllal. If we are to avoid In the event 
of war a possible defeat upon the sea, with the 
rhilliiplnes, the Panama Canal atid the Monroe Dor- 
tiliip hi stake— a defeat that would not only tost 
iiH a great loss of prestige, but would be all hot 
irretrievable In effect When the actual coat of pro- 
viding an adequate merchant marine la considered - 
nut over $15,(1(1(1,00(1 a year— It Is all the more Inrom 
prehcnslble that wo should neglect that balante of 
sea power now standing between us and an effective 
readiness and at the same time thereby contribute 
to foreign shipping companies the profits on earrvlng 
atintiHlly about »;t,000,0()0 noO worth of imports and 
exports, at a cost of something like JliOO.OOU.bfb) a 
veai, and furnish them with the trade to keep them 
in extsteiue, with their vessels available to foreign 
goveinments, through foreign subsidies, to be used 
against us upon the outbreak of war Thus, In the 
item of niorcbant marine auxiliaries, wo have not 
only handicapped our sea power doubly, but our luer- 
chanl shipping has also become the laughing stocK 
of all the world and the butt for jokes of the sailor 
men of all nations. 

A Contrast in Preparedness. 

At the outbreak of our Spanish war we had prai- 
tltullv tio naval auxiliaries, but Congress Immediately 
voted $"i0 (100,0110 for the national defense Of emirse 
this iiionev went for almost everything Immediately 
or remotely connected with the prosecution of the 
war, all the way from the moblllitlng of the armv 
to the purchasing and fitting otit of aiixlllartes 
for the n.Tvy About one hundred merchant and other 
vessels weie purchased and fitted out as naval ati.x- 
lliartes, of whlfh over half ( onsisted of yachts and 
lugs Many owners showed the patriotic willingness 
to let the government have their veasels, but the 
flgutPB at which they went were charactorlstle of 
the pill nnmenal Increase In the stress of war limes 
In tile values of articles which a government must 
have, a (ondlllon whit It has grown proverbial In 
hlsloiy ,lust liow much these yai hts and tugs and 

seiondilass inerchanl men contributed to the victory 
Is difficult to estimate, but it Is safe to say thev 
could not have filled the vacancy caused by the ah- 
setcce of .in adequate merchant marine In case the 
war had been extended across seas, or In the caao 
of any niaterlal resistance from the Spanish fleet, 
winch hv Us predesllned collapse rendered the naval 
auxiliaries a ciuestlon of minor importance How 
different with the merchant marine of Japan in the 
late Russian wai ' The following quotations were 
taken, with approval hv the Merchant Marine Tom 
mission fioni the Aciafical Gazi'ttc of January 26lh 
1905. containing an editorial from the Japan Jtaity 
Mail, relative to the steamship lines We road that 
"despite the disadvantages to which the Nippon Yusen 
has been put by reason of the war, the company has 
been able to pay its stiarcholders a dividend of 12 
per cent The Japan Daily Mail says 'We cannot 
dismiss the subject witlioiit noting the situation In 
wTilcb the country would have Iceen placed had the 
outbreak of war found It without the splendid trans- 
port facMItlea by the Nippon Yusen Kalsha’a fleet 
In the piping* peace unreftecting persons are 

apt to look askanpe at the great shipping companies 
which received a gnbstantlal measure of state ah! 
and show env'ably jrrosperou* balance sheets But 
the truth Is that such companies arc Just as essential 


^ to the safety and Independence of the empire as are 
Us army and lu navy Without them. Indeed, the 
army s field ot potentiality la strictly limited to 
domestic territories, and In Japan s case It may be 
tiuly said that did she not possese the Nippon Yusen 
Kalsha she would hare to submit tamely to compul- 
sory exclusion from the continent of Asia, and to 
s«v Manchuria and Korea pass finally under Russian 
sway ’ Americana as a rule have admired and ap- 
plauded Japan in her endeavor to rise to a position 
of strength as a modern nation. That her wisdom 
in creating a merchant marine haa been so well justi- 
fied In the present war should be a cause of con- 
gratulation. The United States can take a leason 
from Japan's experience " 

Ot our ten foreign-going merchant vessels flying the 
American flag, only the four of the American Lino 
have the benefit of mall subsidies under the law of 
1S91. and are available for naval auxiliaries The 
coBst-Ilne shipping Is absolutely protected by laws 
practically prohibiting foreign vessels from participa- 
tion, the rates being determined from competition with 
the railroads, and so, are absolutely Independent of 
and Incomparable with the foreign ocean rates. 
Though fully protected by law, but not by subsidies, 
these coast steamers are under no obligation to the 
government, and are not necessarily available for 
u.se as auxiliaries In time of war. 

The General Board of the Navy Department, In 
l‘)06. responding to an Inquiry from the Senate rela- 
tive to the number of naval auxiliaries needed from 
.1 merchant marine, reported that, at that time, with 
the twenty-seven battleships then In prospect and the 
otIWT ships available, the navy would need 171 auxil- 
iaries to be drawn from the merchant marine In order 
to go to war properly With respect to this number, 
the board said' "In order to be sure that this number 
of vessels would be available for Immediate pur- 
chase or charter by the Navy Department at the 
outbreak of war. the number of American-owned 
merchant vessels of each type should he largely In 
ext ess of the number here given, as some vessels 
would be abroad when needed, some under repairs, 
and some should be left for carrying on their reg- 
ular commercial runs and as a reserve from which 
to draw In case of necessity . . . Another benefit 
which would accrue to the navy from a large fleet 
of American-owned vessels would lie In the large 
number of experienced sea-going men, engineers, and 
firemen accustomed to marine engines and boilers, 
who would form a valuable reserve from which to 
draw the men for manning the auxiliaries” 
Supposing we bad a merchant marine adequate for 
us to draw, say, one-fifth for Immediate purposes, 
that would require a total merchant shipping of 855 
vessels We have four now available and might be 
able to purchase, say, 100 vessels of the smaller 
clBBses, as in the case of the Spanish war It will 
thus be seen how far we are from possessing the 
auxiliaries absolutely essential to prosecute a foreign 
war In the event of such war the forty-nine colliers 
under foreign flags that supplied the fleet with coal 
during their voyage around the world would be un- 
available by the mere operation of the laws of neu- 
trality, and their places would be supplied by a Ta- 
cancy which would strike our fleet with such force 
and such emphasis as would cause the American peo- 
ple to wake up and Indulge In somewhat belated 
Bi-rlous relief tlons. 

In the event that troops should have to be trans- 
porled across the seas the need of suitable vessels 
for army transports would be even more Imperative 
than the naval auxiliaries. In 1905 the Army War 
College reported for the Information of the Merchant 
Marine Commission that, to provide for an expedition 
of two divisions from either coast, an aggregate of 
228 vessels, available in fifteen days, on both coaati, 
would he required If such a levy should call into 
Immediate service say one-fifth of our Imaginary mer- 
chant marine, that would Indicate a merchant marine 
of 1,H0 vessels to draw from I have said one-fifth 
at the first draw, because the merchant marine would 
have to supply additional vessels for subsequent needs 
In numbers depending upon the duration of the wnr 
and th^ casualttes; and, furtfaemiore, because no 
country expects to divert Its entire merchsnt marUno 
to the purposes of war. but of course plans to carry 
on Its commerce with other nations during the war. 
Adding the 1,140 vessels necessary to supply the army 
needs to the 865 or navy needs, makes a total Of 


1,995 vessels of suitable else sad speed •0maa sw 
merchant marine should contain. ^Tbeae flguraa afa 
liberal, and provide an ample supply, and might be 
reduced to a minimum ot one-fifth, or say 400 ves- 
sels, based on the assumption that the first expedition 
would be Bufliclent, and that all these Teasels would 
be positively available to the government for war 
purposes, and that our corresponding commeroe 
should cease during the war Comparing this mini- 
mum with the four merchant vessels now available, 
plus the few transports belonging to the army and 
the limited number of auxiliaries belonging to the 
navy, we find ourselves poor indeed. 

The Foreign Shipping Intersata. 

Such a pitiable condition is all the more grievous 
from the outlook toward remedial legislation, and 
when we contemplate the enlightened but Inefleotual 
efforts that have been expended now these seven years 
past with only a retrograding effect, we are tom with 
conflicting emotions— on the one hand with sollcltqde 
for the future preservation of our as yet untarnished 
national escutcheon; on the other band with admira- 
tion tor the foreign shipping Interests, and the power 
and Influence they have been able to wield ao effec- 
tually In a country foreign to their own. Out of the 
congressional revelations ot last year It developed 
iDcldentally that the foreign shipping Interests con- 
trol In the main practically all the commerce be- 
tween this and foreign countries, both on land and 
sea. by rail and steamer, and Chat this control ta 
exerted by a gigantic trust, with headquarters In 
Germany, that kills competition by SUndard Oil 
methods. It Is understood the government has entereil 
suit In the Court of Equity under the Sherman anti- 
trust law against this monopoly in the manipulation 
and control of the passenger business, and the foreign- 
ers have taken the ground that this government haa 
no jurisdiction over a foreign corporation The recent 
decision ot the Supreme Court In the case ot the 
Tobacco Trust, which applied the Sherman anti-trust 
law with full force to the two English companies 
doing business In this country, now renders It a 
foregone conclusion that the foreign shipping trust, 
both in Its passenger and freight combines, will be 
ultimately dissolved as far as evldencea of It are avail- 
able on our shores, but It ought to be realised that, 
thereafter, such evidences must be neeesearlly very 
Intangible and inconclusive "The mountains have 
labored and a ridiculous mouse will be born " Whst- 
ever becximeB of our prosecution of the foreign ship- 
ping trust, though It be actually dissolved, which Is 
hardly conceivable, and though by such dissolntloa 
the conditions msy render poaslhle the upbuilding Of 
competing lines, yet those conditions alone will not 
produce an American merchant marine, unless «nii 
until our government shall plant the seed by new 
legislation, and cherish and protect the plant with 
favorable lawa Else, the foreign grip upon our ocean 
■hipping will remain unshaken; and to loosen It at 
all now will require a new birth of patriotism all 
over this land, sufficient to shake off this lethargy 
and awaken our people to a realization ot their true 
condition of subserviency to the foreign shipping 
Interests. 

Ways ud Mwum. 

Notwithstanding the prsjndtce, both inspired and 
Innocent, existing In this country against ship sub- 
sidies, It remains a fact that subsidies are the instru- 
mentality through which existing merchant marlnau 
have been created and maintained. Subsidies and 
merchant marines are inseparable companions. 

The ootkstltutlon ot the United States provides ttiat 
treaties with foreign nations are a purt ct the supreas 
law of the land, and hence they cannot be set aglde 
by a mere statute. There Is now a clanss in ttie 
Dlngley tariff law which discriminates In favor Of 
goods brought In American ships, but It Is a dead 
letter, and has been set aside by the Board of Qen- 
eral Appraisers as conflicting with our trsatles. Ola. 
criminating duties must be prsceded by the gbrat|gtloa 
of about thirty treaties with foreign Satloiis. TJm 
difltcuUies Involved, together with the fWc «( raUtlg. 
tion, render that course well-nigh ivpraetloaUe, 
though not Impossible. Reretofors tlw odvoOMy tf 
discriminating dullM has bean a nuNuto 
and of preonudinatitin: with the pr ug oa t eMUMUMtlW 
of Oongrsss, howorer. It btoomee 
WUty bat a live propegttlon. It tp 
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Clearing the Ocean Highway 

The Derelict Destroyer “Seneca” and Her Work 


O ir AH tb» peril* w1>tch tHwet ocean MTlgation, per- 
bape tbe moat lnaldloi», becaiue the most eluelve 
and dlfllcullt to xuard agaiaat, U tbe derelict— the 
abandoned and aknoat eubmersed, but atill floating 
wreek. When a reeaej ct etout cosatructlon, particu- 
iur'.r U *be be bnlU of timber, la loaded wUb a cargo 
that la llkbter than the water, ahe may alnlc until 
ahe la in the awaah condition, and, by virtue of the 
atrengih of her hull, may hold together for many 
yeare, floating hither and thither at the caprice of 
wind and tide, and ao conatitute a perpetual menace 
to navigation. The ever-ahlftlng wreck la naturally 
uncharted ; and although a vigilant watch by day may 
auSoe to detect the danger, in the night time the 
obetacle la quite Invlalbie, and ahould it Me In the 
direct track of a ahlp a 
col talon is unavoidable 
Unqueatlonably the float- 
ing derelict haa been an- 
awerabie for not a few of 
the unexplained loasea of 
staunch and w^l-found 
ships, Inatanoea of which 
are too many and well 
known to need any re- 
capitulation here 
The endurance of the 
derelict and the extent of 
Its ocean wanderings are 
almost unbelievable Take 
the case of the Norwegian 
bark "Crown." lumlx r- 
laden, which was aban- 
doned in a auppoeedly 
slaking condition In mid- 
Atlantic on December 26th, 

1909. In the following 
May It was reported as 
on the edge of the Sargas- 
so Sea, and at a later date 
It was sighted upon the 
other edge of the aea, hav- 
ing traversed In the Inter- 
val eleven hundred miles 
In the summer of 1910, it 
was sighted between 
Charleeton, S C., and Ber- 
muda. 

Take, again, the case of 
the "Pannie E. Woolston," 
which was wrecked on the 
Jersey coast October 16th, 

1891. During the follow- 
ing three years the wreck 
was frequently aigbted ; 
once off the coast of 
Africs, sud Ister on the 
opposite side of the At- 
lantic, off the coast of 
Florida Finally It 
dropped entirely out of 
sight. 

Lloyds, of London, has 
developed an effective sys- 
tem for tracing ocean 
derellcta, and whenever 
one is ^bled in any of 

the eeven seas. It 4* reported to headquarters, and 
means are taken to Intercept and destroy It. 

We present 1 luetratlons of the "Seneca," a deserv- 
edly papular vessel, which was recently built for the 
United States Eeveane Gutter Serv^M, for the purpose 
of patrollng the eeaa contiguous to Ihe Atlantic coast 
and locating and destroying both derelicts and sunken 
wrecks that are a menace to navigation The patrol 
ground of the "Seneca"' Bee within a line drawn from 
ChaiMefton, 8. 0 , to Jnst west of the Bermuda Islands; 
then northedst to SaUe Island, and from thence west- 
er'k to the coast of Maine. Generally speaking, the 
vessel ha* no partknhW orders, hut Is free to go and 
some whan snd where her oaptatn, George C. Carmine, 
may think fit. Ret apeotflo duty Is to locate and 
destroy wm^B, and to rendM- assistance to vessels 
vrtlkh'iJtay he tn distress whsthsr ashore or at sea. 
Her hotho station Is TomphtesviBe, SUten Island, 
to lAhlh reports of the sijibttng of derelicts are 
hroMiBrt hi by shtffiphK or by wlrslese, or by cable 
inhlI4oy^. 

[V* Pmwht a ae^e* of sagravlnta showing the msth- 
hr tho "dsnoos" in deetroylng derelicts 
wiwkkcn. ' fiM sg^tailrs nsod is gnaeot- 


By Walter Bernard 

ton, which is carried In boxes, and Is charged Into 
copper canisters (mines) which niHasure 9M, by 9Vii 
Inches, by 12 Inches in height Kach mine ih leaded 
with 60 cubes of guncotton, each measuring Inches 
by 3 Inches, by 2 Inches In height, which arc snugly 
packed within the canister, In the manner eUown In 
the center of the canister Is a copper <-.a»e <()ntainlnir 
a firing charge of dry guncotton, within which In a 
primer of fulminate of mercury, which is electrically 
detonated. Cables lead from the primer up through 
a threaded cap, beneath which Is a rubbei ball whh h, 
as the cap la screwed down, is compressed against th<' 
cables and forms a watertight Joint Rnhlcer gasketa 
also serve to make a tight Joint for the main cap 
which closes the top of the canister A ijottcry Is 
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used for firing. The canister as shown above Is stand- 
ard for all explosions, as many of them being used as 
la necessary to do the work 
To Illustrate the destruction of a large sunken ves- 
sel, we show the b owing up of the wreck of the three- 
masted schooner "Bello Halllday," which when loaded 
with paving atones was sunk on Pollock Rip Slue 
The hulk was lying acroaa the tide. To destroy this 
wreck a aeries of mines (canisters) was slung on a 
continuous oable, which wras hung between two boats 
The boats were rowed Into a position alongside the 
wreck, with the cable stretched between them The 
caWs was then lowered to the bottom, when it was 
swept by the tide in under the bilges of the ship. 

In a position favorable for doing Ita work. The Bring 
oable was then paid out to a distance of about 800 
feet and the whole charge detonated. The ship was 
literally torn to pieces For ths destruction of the 
smaller floating obstacles euoh as deck houses. It Is 
generally snillclent to suspend a single canister beneath 
the object, tn the manner shown In one of our en- 


A freqaest and dangerous obstruction la the floating 
mast, which gensrally is found bottom upward, with of adds. 


a portion ol the mast showing above the surface and 
the heavier end of It, containing the heavy masthead 
Iron fittings and gear, floating many feet below In 
■this case, a mine Is suspended on a heavy chain ring, 
which Is p acf*d over the mast and allowed to slip 
down to Its bottom The crew row off to a distanco 
of several hundred feet, paying out the firing cable 
as they go, then, by pressing the button, the mast Is 
Hhlvcred into splinters 

It shotiW be explained that for the destruction of 
the hull of a ship, as in the case of the "Hellc Halll- 
day," the mines, each of whicli contiiliis 40 pounds 
of guncotton, arc pUo ed generally alioiit 2u feel apart, 
and as a rule about eight mines form the limit in 
a single series Of (Ourse, the w-elglit of the charge 
varies with the sl/e anil 
strength of the ship Thus, 
In the case of the "Anglo 
African,' whiih was 
straiideil four miles soul'i, 
half east, of Cape Chailes 
lighthouse, with her bililge 
del k aw.ish .iml onl\ Ihe 
mainmast standing, ii was 
neev-ssury to eniiiloy twen 
ty-Bcven of the giiijcollou 
mines to Insuie lier com- 
plete destruction 

The blowing up of dere- 
licts and the di'struction 
of wreckage howeyer, by 
no means lepiesents all 
the duties of the 'Seneca " 
Her work In the salvage of 
ships and the saving of 
human IUcm has been ar- 
duous and highly’ nierlto- 
rions It will be romem- 
bered that aoyeral times 
during the past winter 
she did noble work of this 
character 

Bacteria as Indicators 
of Soil Acidity 

T he longci a soil Is 
used foi producing 
crops, the nioio at Id It ac- 
cumulaich As most cul- 
tivated plants cannot 
thrive In an acid soi , It 
becomes ne< eaaary to em- 
ploy larger and larger 
quantities of limo for neu- 
tralizing the Increasing 
sol! ac’ldlty It thus be- 
comes desirable to have a 
conycnlenl method for de- 
termining the acidity of 
agricultural soils. The 
chemical methods heieto- 
fore used are cumbersome 
and unsatlsfactoi y 

Prof J 0 LI pm an of 
Rutgers (’ollege has been 
conducting experiments 
With a view to finding a more expeditious and more 
reliable method for determining soil acidity and has 
obtained some Interesting results hv einiiloving bac- 
teria His method reals ujion the well known fact 
that bacteria will not multiply In a medium containing 
more than a eertain percentage of acid Hy compar- 
ing the growth of bacteria in a numbei of bouillon 
preparations to which varying quanUtles of sterilized 
soli have been added. It may be readily seen at what 
point the growth of the bacteria Is stopped and ac- 
cordingly the amount of acid In the soil mac be 
calculated in one set of experiments ammonia pio- 
duclng bacteria were used A known quantity of soil 
Is added to the bouillon, smd after the action of the 
bacteria has proceeded a certain length of time the 
amtQonla Is distilled Into standard acid and the 
amount determined | The amount of ammonia pro- 
duced would vary Inversely with the ailditi of lie 
sell, since the more acid there la In the soil the more 
would the activity of the bacteria Is- restrained 
Other experiments were made with nitrifying haiferla 
la nitrogen-free media, the amount of nitrogen 
produced being used as an Indication of the abeenco 




Designing and Constructing an Ocean-going Steamer 

How the Form, Size, Speed, Engine Power, etc., of an Ocean Steamer are Determined 

J{\ t\'. A. Dobson, Xjnal Architect Wilimm Cramp & Sons Ship and Engine Building Company 


J 'l 1, III. iiiiMilUiM In this artlck to deal with tUv 
.I'l.l (Oiistrnclion of sti o(oan steamp), at. 
II, -111 iih II, I' 111', from thp viewpoint of a la.Mnan To 
1(11 liiiw 111 ^iiiiPriBlvv oppratioiiH of deslKU and von 
H'iiii"i"i JIM lained on without entorliijr Into an 
,'\|i iiiiatioii Ilf tile nu>M' or locm nbulruao principles 

l)i( siiiiiiiiK point 1b of (Oiirsp the requiretnants 
of (111 iiwiii'is Kvpi V steamship line has its own 
tinililioiiB iinutii'PB and customs which must he ad- 
hiT'-il to I heie ar(^ howevc-r, certain fundamental 
recinlremiiiN wliiih determine ttie size and rharacter 
of the cesHc! Flist among these Is the deadwelgrht, 
cii , 111 iiiliiu worils the anioniit In tons of cargo alone 
to Ih- can led, null its gem ral c liaracter Next comes 
Die iinni)i<'i o' jiaHsengers in tlie first and second 
rIasspH and In the steerage, for whom quarters must 
he pimldiil 'i'liim the speed necessary to maintain 
a given Si hi dull' between the ports of entrv, and the 
lenglli of mute eoveied, in order that an adequate 
siipph of fuel may lie carried The facilities and 
charaiter of the terminals must also tie considered, 
noi only fiom the standpoint of handling the cargo 
propel 1 >, hut often from the fact that the depth of 
water obtainable must determine the very Important 
feature of the draft of the vessel Another feature 
of gieat IrniKirtance to the welfare and comfort of 
the patron^ of the line Is lo so design the vessel as 
to sun tin (limatu conditions of the route Having 
this Inforinallon, theiefoie, given us, we aie leadj 
to appuixinmle the displacement of the vetitcel In the 
light and fiillv ladcm conditions It Is evident that 
the dlsplai ciiicnt of ihe vessel, or Its weight, at a 
given draft must be equal to the weight of the hull 


with all iU equipment and outfit; the machinery and 
all its auxiliaries; the weight of the passengers and 
necessary stores; .plus the weight of the fuel, and 
the weight of the cargo carried on that draft. 

It remains, then, to determine the dlmonelons of the 
vessel and the power required. In order that the 
weight of the hull, machinery and fuel may be accu- 
rately calculated For reasons given above the draft 
is fixed, leaving two dimensions, or the length and 
beam, which may be varied according to the condi- 
tions to be met For a given speed there is a length 
below which it Is not desirable to go. It being essen- 
tial to obtain the most economical expenditure of 
power In driving the vessel On the other hand. If 
this limit of length Is largely exceeded the akin fric- 
tion Is greatly increased To obtain the necessary 
room for passenger accommodations and capacity for 
cargo, It often happens that this limit must be ex- 
ceeded, and the resulting increase In resistance sc- 
lepted Upon the breadth, or beam, depends largely 
the Initial stability of the vessel, or the quality of 
remaining upright In still water The safety cif the 
veesel therefore, fixes the minimum beam to which 
we may work 

We find, then, a limit In length and in beam below 
which It Is extremely undesirable to go It may very 
well happen, however, that these minimum dimensions 
will not give the necessary displacement or the fine- 
ness of form desired. It Is then that the experience 
and skill of the naval architect must be displayed 
In arriving at dimensions which afford the necessary 
volume, seaworthy qualities and form of least re- 
sistance 

There Is still another factor to be considered, and 


that Is the depth of the veas^. The ttroportlWi of 
depth to beam and length affects the strength of 
the vessel In a marked degree. /The structure ier 
purposes of strength must be dealt With as a girder 
wherein the decks form the top flange and the keel, 
longitudinals and bottom plating the bottom flange, 
the side plating forming the web of the beam or 
girder. It can readily be Seen, then, that the 
strength Increases as the square of the depth. Under 
any circuroatances, however, the depth must not be 
less than the draft plus the amount of freeboard 
required by the registration societies, or the free- 
board necessary to comply with the FllmioJl mark- 
ings Should It be necessary to Classify the vessel 
In one of the registration societies It may bo neces- 
sary to modify the dimensions slightly to obtain a 
more economical arrangement of structural material, 
as the ecantlings oc the plates and shapes entaiing 
Into the structure, are determined by certain rules 
governed by functions of length, breadth and depth. 

Having settled upon the dimensions and practically 
upon the displacement, or within such limits as may 
readily be taken care of by a slight variation of the 
block coefficient, as the measure of the fineness of 
form is ca'Ied, we enter upon a careful determina- 
tion of the power necessary for the required speed. 
In all shipyards of experlenve extending through a 
score or so of years, power and sixved data taken from 
voyages aud trial trips have been carefully recorded 
and tsvbulated. Tlvese cover a great variety of forms 
and types of vessels Selecting from this source the 
data pertaining to a ship similar In form and pro- 
portions to the vessel under design, we are able by- 
applying Froude'g law of comparisons to arrive at 





Framing the double bottom. 

a very cloee approximation of the power required, 
so near, in fact, a» to oettle the weight of machinery 
and amount of fuel needed and thui flnatly flx the 
exact dlaplacement. The plane of form, ar,i^M oom- 
monly called,, "linM,'' are then prepared, embody- 
ing the deelgnor'a beat Judgment aa to the moot 
BultaWo underwater form to give the least realet- 
ance. The "llnee'' are then qent to one of the 
experimental model baatns. one of which le owned 
and controlled by the Government at Washington, and 
the other by the University of Michigan Hero a 
model Is made from them, and Its towing reeletaace at 
varying apeeda carefully recorded and plotted From 
the model resistance the effective horse-power for the 
actual veesel la calculated. The reault of the model 
experiment la the final word In so far as the power 
required la concerned If the reeutt le not satisfac- 
tory to the designer he will prepare another set of 
linea and try them, or make such changes aa a 
careful obeervatlon of the model under teat may In- 
dicate will leeeen the resistance. When finally sat- 
isfied he may rest secure from all apprehension of 
a trial failure caused by Insufflclent power. 

Three more qualities of the ship aa a whole re- 
main which must be investigated, and they are the 
strength, trim and stability Most vessels are built 




An elliptical ftinasl. 

to Iw claaaed tn some one of the registration aocletles, 
and where built according to thetr roles, If of the 
general type of construction provided for, very little 
apprehension need be felt regarding the atrength 
OcoaaloBS frequently arias, however, when a new 
form of construcUoa ts required to suit some psr- 
ttenlar type of vessel, ft then becomes heosesary to 
oalculaw tbs stresses coming upon the tbp and bottom 
Hangas of the girder, vfhen the veseet Is elthsr upon 
the exeat of a wave or In the hollow, the wave 
ohoseo hslag of the same length as the veesel. In 
•U eoadttieiia of the sea ite vessel Itself, con- 
ns « loaded benm, nmnitts practically the 
but the ptdnts of sappen nre constantly chang 
In* On the oreat of a wave ere have the beam sup- 
ported In the Qilddlg wlUi ends free, and In the 
htdlow, the ends supported and the middle with little 
The dpthnited strpes, is arrived at only after 
dO»»«k iJtd Ihborloua qulculatlona of too technical 
h lo IM hgr* danorfhad. 
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piovlilr foi. .iiiti that iB when by accident the com- 
pariniciits Hi ilio eiide of the ye«8el are flooded with 
wa'<r iliH (tiHiiKO In trim ahall not be ao (treat as 
to hiiiHiii rpi ilio iiiiper watertight deck This la vnt- 
\ kImI Hualtist iiv the arrangement of the bulkheada at 


the extremltlM of tbe veMwI. ao aa to lceei> 
weight of water admitted gad It* free aurfaogL 
small as practicable. , 

Almost all eeagolog merchant Teeaels of the bet^lf 
ciaas are fitted with Scotch iMtlera, arrahsed 41^.^ 


hg^Md forced draft The motive power, howeeiS*; 
one ^ gdMtt* of oargful «tad^, tM triM 

jKWfiwiid tgrsaiy br the wixhgfi fit oara^i; 
fer'ifggde* o?fr 20 hnote per ho^r ~i^d, 

fe. where TwagHi fSg f*" 



The taancA of a iltnre stcggMr 

DESIGNING AND COMSISVCTING AN 0CEAN>G01NG STBAXBR 
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tuU ^ arraage for steam 

ubbt owners stick to the old and 
tf'tple expattalon raciprocating engines. An 
most oeonomleal arrangement is a com- 
^ MSlprocatUig angiae* tor the higher stetm 
“ ' li goBBbiaed Fit* » turbine for the lower. 

J; ^IW^d upon ^ dfSDenslena and form of 
sad the Moommodattou 
W* wadjr to proceed with 
k}r;'^ ietttitf , tbs wtork la the 
*» the etwwtur* ot the 
;■«»*, --itwtetiiu^ is 'inm- 
the 

itih ystterMd 


, ^«tt «rr heated 
a idMU* Itvsh the omlds. JdOMs er 
Ul^tha «ha»e «f edeh tnaie tutd 
ath SWle tfr-tke loft, fnxd 'fi^lah/the 
Blie(i|dld,iiNt ft {arrives Id the yard is laid off and plaeed 
and aunehed roMr tor erMtlon and riveting, 

^he unit atop la the yard la to prepare the keel 
bloeka for the reception of the keel Aa ainsost the 
entirety Wftfht at the veeael up to the tine of 
iannahlng anat rect upon these blocks, they must be 
of very svhatsntlal ehsractsr, end should be isld 
upon {dies with cement or timber caps so to prevent 
sny settling <d the Wocka As the vessel, when tuffl- 
cU^y Snlstaed, must be trsneferred from the build- 
ing a>iw to the water, the blocks sre isid with an 
iDoUnation treaa the bow to the stem, to isciuute 

aunobteg- 

The next step is to lay the keel and the bottom 
plating, up to the turn of tbs bilge or beyond tbe 
margin pate of the Inner bottom. Then the frames 
and tbe longitudinals within the double bottom are 
erected, and pated over with the Inner bottom plating 
The ade frames and stringers and the stem and 
stempost sre then erected and tbe bulkheads placed 
in poeltion; then the beams are also placed and we 


are ready to put In place the side and deck plating 
Meanwhile the engine, boiler and abaft foundations 
have been built and the stern tubf's and propeller 
struts secured in place The rudder Is now ready 
for hanging and tbe vessel is so far completed as 
to be ready for launching. 

This la one of tbe most interesting processes In 
building, for we have to transfer from the keel blocks 
to the Water a structure weighing In some instances 
from twftve to hfteen thousand tons. Since the vessel 
as built rests uptm the keel blocks and shores, it is 
aecesiftTr ft lalse the vessel op clear of them, and 
•t ihe aane ttim transfer the weight to a platform 
eagafclg ft batug moved at will. The method gen- 
is to plaee on saeti aide of the keel blocks 
a mti^w .{pnnsd of heavy, "pieces of timber, made 
■ viUiM, and framed togethav^ 
The SMftilth ts BtjKtv an to snpport about two anti 
a halt Mpg Hev sqoare foot of area when the weight 
of vessel rests -upon them. These timbers, called 
“grouad<ways,“ are laid upon piled foundations par- 
allei ft ttM keel, and abont one-third of the veeaei's 
breadth apart They extend from the bow down Into 
the water SWBclently to have at least nine feet of 
water on thsir ends at high tide, and are set at a 
slightly greater inclination than the keel blocks 
When these ways are In position and properly braced 
and shored, their upper aurfaces are coated with 
tallow and grease about five-eighths of an Inch In 
thickness. Upon tbe greased surfaces are placed o 
similar set of ways free to move, when released, 
called “slldlng-ways ” These extend as far forward 
and aft as the form of the vessel will permit On 
top of the sliding ways and between them and tbe 
ship's structure a cradle Is built conforming to the 
sblp's form In the line of the ways Between the 
cradle and the sliding ways a multitude of long 
wedges sre placed, which when driven up gradually 
raise the vessel from her building blocks, so that 
the weight rests upon the two greased surfaces, and 
Is only held from moving by a heavy tie at the for- 
ward end of the ways, or a releasing tilgger fltlei' 
with a hydraulic cylinder to throw it out ot gear at 
tbe proper time If a timber tie Is used holding the 


sliding Into the ground ways, II 1 h sawn asunder, and 
then the vessel Is free to move donti the gieased 
Inclined paths to the water 

During the tonstruction of the steel hull, worli on 
the engines and boilers and Joniei work has been 
pushed In the different Bhoj)H so that the vessel as 
soon as launched is ready to receive her maeluneiy 
and auxiliaries, and to have the passenger accommo- 
dations carried along to completion 

The passenger accommodations include in their 
scope a small unit of almost all the plants eouimon 
to a large city A water supply and drainage system 
must be provided; an electric plant capable of 
operating auxiliaries and ihoroughly lighting the ves- 
sel Is Hecessary; a ventilation system whereby fresh 
air is carried to all parts of tbe living quarters is 
provided; a refrigerating and cold sftrbgs pftat must 
ha provided for the pressrvaUon of fi«^ itsaM and 
vegetables, etc. In addition, all tfie cooventenesB 
fitted in a first-class hotel find their cowbterpart In 
an ocean liner There must be a laundry, With dry- 
ing rooms, etc , all machinery for laundering; dish- 
washing machinery; a^ kitchen complete with ranges, 
boilers, steamers, broilers, warming UWes. hot Ubles, 
meat-chopping and meat-slicing machines; bakery; 
printing oflSce; a bar and wine room; public and pri- 
vate baths; barber shop, music rooms; library; loung- 
ing and smoking rooms In the first-class quarters a 
gieat field is open to tbe art of the decorator, who, 
In many instances, has produced notable examples of 
taste and proportion 

All of these details must receive the care and at- 
tention of the builder, from the day the keel Is laid 
until tbe vessel leaves his hands ready to start on 
an ocean voyage 

Space forbids going Into detail In connection with 
tbe appliances fitted and means provided to Insure 
the safety of the passengers against fire, eolllslon, 
or explosion Sufl9ce It to say that each one of the 
dangers to be encountered Is provided against In 
tbe most thorough and reliable manner. Insomuch, In 
fact, that a large, up-to-date ocean steamer Is about 
tbe safest place In which a person can be — ^though not 
to all people the most comlortable 


(HarreRftondfttrp 

ObgervatkHW of a Wheat Student 

To tbe iCdltor of the Sviehtific Amebican 

The writer li doing tome experimenting in wheat 
growing that may prove of great ectentlflc interest to 
the agricultural world along tbe Ilnee of Intenelve 
wheat culture. 

Fifty feet from my bedroom window (1 am a shut- 
in crippled by a severe colotomy operation) 1 had 
ptanud a plot, 8 feet square, with six kinds ot autumn 
wheat. Tbe soil was good but hard-pan underlay It, 
giving mo but 24 Inches of growing earth A problem 
arose as to moisture suffleient to grow the wheat and 
sufficient plant food containing earth to nourish It 1 
met the problegas, and 1 see my wheat waving In tbe 
breexe, “beading” nicely and above the 6 foot ntcasur- 
inp rod. 

Liebig uaed human nitrates as a fsrtlllser, and in- 
creaaed the gluten In growing wheal from 10 to 31 per 
cent. A propoeitton of tremendous human economic 
Interest when you think that a lean steak baa but 20 
per cent of animal "gluten” In It. Flou • at 3 cents per 
pound; steak at 25 to 30 cents per pound. 

1 am using human nitrates In the fertilising of this 
wheat. The growth Is phenomenal, now It remains to 
be seen wfaut the ajDalyttcal chemist will find when 
the ripened kernels are sent to his laboratory 

My theorlee are ibise; That with intensive cul- 
ture (not the bit or ml» trust-ln-Provldenee methods 
now in n»e) and the proper fertilisers, our wheats can 
be Intrinsically Improved In a muscle-food building 
seasa. and tbs pieldt gmatly increased as well. 

Lestiwky, so sUtse the Vovo Vremgea. grew from 
one wheat kernel planted at the apex of a funnel- 
shaped pit, 34 X 18 Inehas deep, lightly covering with 
earth the growing stem repeatedly until It reached 
the turface, 12,688 stidks of wheat, each bearing Its 
quata of kernels! Phsmisnsnal stoollng. As the nova 
Trsstpsd Is a ssdate Russian Journal, not given over 
to FuacA or Fuck Joklnf, one doea a little thinking. 
Prinee iCni^otkln got. it la atatsd, 160 bearing stools 
from ksnwl ft whsat ao growing. 1 am now to 
try out tfts ^ir ekpsrittsat 

Wa giw ‘Hip agaftft It,** agiricuUuraUy speaking, 
»bso opf aatlonal wkaat crop averages but 18 bushels 
ft' agalnft ftngjaad'a iatsnslvsly tanned wheat with a 
ftskl ft ^ buahftp. Mad Nftth Dakota’s average last 
^ bUSbala. 

if, l^.TftWf a wry high protein ooa- 


tent in tbe wheat, and tbe fertillving value of human 
nitrates can be duplicated in a commercial ferilllzur, 
In a practical economical way, theie Is room nln-ad foi 
scientific research as to applying better wa>8 and 
means of producing our staff of life The very ihougllt 
of increasing the food value In a loaf to twhe or 
thrice Us present state leans somewhat toward a re- 
duction In the higher cost of living, for then man 
could. If he had to, live and live well and be perfectly 
nourished on "bread alone,” upsetting the Biblical con- 
tention to the contrary 

As roy experiments progress, 1 may write you. I am 
doing what I can to exploit the soap trees of Mr 
Moutte of Jacksonville, Fla . In California A most 
useful and valuable tree seemingly 
Point Loma, Cal. Chaxlii.« Ckistadobo 

Advantages of Forward Horizontal Rudders 

To the Editor of the SciENTim Axurkan 

"Surface winds are well known to he oscillatory In 
character. 1. e., subject to rapid variations of pressure, 
velocity and direction, altogether analogous to sound 
waves.” (Page 422, ScuNTinr Amkbu an ) 

"The ‘Canard’ was practically the same machine 
with the body lengthened 5 meters In order to bring 
the horlsontal rudder that much farther forward of 
the plvnee The above experimental glider, which was 
tested at Berck-sur-Mer when Volsln was experiment- 
ing with Capt Ferber, was Instrumental In giving the 
former the European record of duration as a gilder ” 

( Page 424, SereNTWio American ) 

Superiority of the horUonul rudder forward aero- 
plane being demonstrated but not analyzed in your 
article, I xuggest the advantage of the horizontal rud- 
der torwgrd at a sustaining device Is that It auto- 
matically lifts the front of the machine every time a 
gust strikee it. and has the main planes Inclined 
upward before they are struck by the gust Similarly, 
It drops the front when the velocity of wind ceases. 
This seems a step In favor of prolonged gliding flight 
without eqglaes. Practice In observl g vc'ocltleg and 
skilled alQustment ot tbe forward horizontal rudder 
may briiMC ue much nearer our dream of flight on. 
so-called *BOund waves “ 

I would suggest that experiments of this nature be 
made over the water for safety, horizontal position 
of aviator to reduce air realstance, and for the assist 
ance tbs aviator would receive In seeing the gusts on 
the waftr before they etruok hts wings Asalstanoe 


might be rendered from a boat with a string and reel, 
thus making the pradice prolonged 
Gliding Is generally attempted ou calm days for 
safety It should tie attempted on gusty days for 
power Birds seem unable to glide anv ronsiderable 
distance on a calm day, except ou rondltlons where 
an upward local current is found Such currenu 
must be often formed on calm days on at count of the 
sunshine warming the lower atmosphere 

Denton, Md J Frank Oeluctiet 

Dotted Guide Lines 

To the Editor ot the Scif.Nriin American’ 

In book catalogues and price lists, and elsownere 1 
have uotioi’d the use ot lines of dots, the purpose ot 
these being to guide the eve from the thing to the 
numl>er or price thereof For example 


Bravo V771-2 

Afloat and Ashore C777 

Miles Wallingford C777- 15 

I.a*a Mlserables 11895-8 

Ivanhoe . 8431 -14 

Redgauntlet . 8431 22 

Apples . 40 cents 

Eggs 30 rents 

Potatoes r>5 leuts 

Coffee 30 i ents 

Tea «5 cenis 


Since the lines are close together the eye Is often 
confused and falls to pursue a straight course in 
passing from the thing to the number in order to as 
sist the eye in keeping the line, and to increase the 
efficiency of the dots. I suggest the omission of every 
other line For example 

Bravo 

Afloat and Ashore, 

Miles Wallingford 
Leg Mlserables, 

Ivanhoe 
Redgauntlet 

Apples 

Fgga. 

Potatoes 
Coffee 
Tea 

When the names and nuinbers ar, fai 
especially If the type is small and the 
clow. It may be well to retain only every third lino 
Buffalo, N. Y. Alfbed J. Miiitca 


C777 '2 



:i0 cents 
66 cents 
apart, and 
spacing Is 
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Abstracts from Current Periodicals 

Phases of Science as Other Editors See Them 


Whale Moat as a Food 





Ann 1 1' an 
tlin linllil 
111 puK ll, 
Ing an iini 
Tins h h. 
}>HH real hi 


I iinmtxT of tlu' \nltonal (h-o 
lii'jnzttit. Mr liny Chapiiian 
‘^isliiMl Curator of MauuiialB 
hau Musaum of Natural Hl« 
^ 'that 1 h(i Europpiin and 
I dlilo fould lio educated to 
1 callng whale meal ni. ,o 
I aniied flesh of animals Mc’d 
1 ns ‘id 0(10 iioiinds of meat 
ns, is the Jioiiit w hi( h lapan 
a (•(1111111 y where lliniisands 



It WHS I he iiiwiitlon sif Die harpoon 
pun 111 |sii) ii\ a Norwegian Hweiid Foyn, 
that lendei'd this preail aiipplj of meat 
pOBBihle ATi Ainllews assiireh us. 

"With the (iirlliei (lovelopnient of the 
hariicKiu Kun Riew up a new and great 
lndu 8 tr\ fill U made possible the capture 
of a grou|i (if Vrhales linowii as rorqu.ila, 
or fliiiieiB, In hiiflli lent numbei-s to war 
ranit the ereftlon of stntlona at ri'rtalii 
polats on (he ahme where the aulniala 
could he ill ought In and the huge car 
fasses (Oinerted Into (umnu'rclal prod- 
ucts Previously these whales had been 
little Iroubli’d liy the meu w ho hunted In 
a small lio.it wMh a hand haiponn and 
lance, for Die greal speed of llie animals 
and their lenderuv to sink as soon as 
killed, as well as their thin blulilier and 
short, (OUT Re ha uen, made them unpop- 
ular wft'h the early whrilois 

"111 a few years stations had sprung 
up on (the (o.ista of Norway In every 
avallalile jiliue, and lali r leaibed aiioss 
the Atlantic to the American shores 
N'ewfoundlum! heiaine the first hunting 
ground for the whalers here, and only 
a few years ago ns many as eighteen sta 
tions were ill npcrallon on that Island 
and the Immediate viifnlty 

"The great success of the Norwegian 
methods Bitracled so much atfeivtlnn that 
stations weie ererted iiicviiy pact of the 
world where conditions weic favorable— 
in British Colunibm Southeislern Alaska 
Bermuda, Souitli Anierh a, and Iht Is’aflds 
of the Antai'tlr , on the ( oasts of Japan 
Korea, Africa and Utissla Aiislialla Is 
soon to be liu,i(bd, and viiily a few months 
ago a company aniiounced their plans 
loi (griylng on dpi i at Inns on a large' 
hca e in the Aleutian Islands" 

In Ne.v Zealand, hiimp-liac k whalo arc 
being taken 1 n wiie nets, and so in nearly 
every part of itu glohi the woi Id-hunt 
goes on The iuivitahlc lesiilt of thf-i 
wholesale sliiighler will he Du foiiiiiier 
I lai’ evllintlon of the laige wiinbs ulth.n 
a very few deiades, an ni ding to Mi An 
di('WR 

The imiiveloiis laiudllv ullli wtihli 
the enoMiums laicasses arc handled and 
cut U|i IS iltsiiibed h\ Ml Andrews 

‘A henvv wile i hIiIc' w.ih made last 
about (lie posiciloi ji.irl of on*' of (he 
whales J11-.1 111 troll! of the tail 01 fiiikes 
and the w lin h stai In} 'Mic < ahbi sti alght 
ened out, llgtileiicd, iiid became us i Igld 
as a liar of sled Slowlv foot after foot 


moils (iiri.isN, wi Iglilug iM’iliups forlv five 
tons, was dijwu out of the water uiion 
the slip 

"One of the Tapniu-se (for men of six 
nattonalitles — Chtinse Japanese, Norvve 
gfans, Newfoundkindeis, Indians and 
Americans— are emiiloveil at these west- 
coast station* 1 scranibh-d up the whale's 
side, and balancing himself on the smooth 
surface by the aid of h's org knife made 
his way forward to sever at Die 'elbow' 
the great side fin, or flippei, 1 C feet In 
length 

"Before the (yifeass was half out of the 
w'ater other cutters, or ‘flensers,’ as they 
are called, had begun to make longl 
tudinal Incisions through the blubber 
along the breast, side and back, and from 




Towing the inflated whale to the factory. 



The carcasses of five humpback whales; Vanrouvsr. 



Head of the 60-foot spain wlmle Mnt to the AiMriaw Mueeum In Now Yodli tlilo 
head /Mdod 20 barrdie of qMrmoMti, 

Photogrsplu by cosrtMy of the Hationai OeearOfMe MatatHu. 


the flukes the entire length of the body 
(to th« head The cable was then made 
fast to the blubber at the otUn, the wlneh 
started, and the great layer of fatatiipped 
off exactly aa one would peel an orange. 
When the upper side had been denuded 
of Us blubber oovertng, ithe wha'e wa« 
turned over by means of the ‘eantljvg 
winch,' and the other surface flensed in 
the same manner. 

"The blubber is a layer of fst of vary- 
ing thickness which covers the entire 
body of all whales, porpoises, and dob 
pblns, and keeps the animal warm. It 
acts exactly as the feathers of bllQs or 
the hair of land mammals — as a non- 
oonduotor to prevent the natural heat of 
the body from being absorbed by the 
water to the one case, and the air in the 
othef On the groat bowhead, or Green- 
land right whale, which Hvee In the in- 
tensely cold waters of the Arctic Ocean, 
the b'ubbor Is twelve or fourteen Inches 
thick In some places 

"When the ‘blanket pieces,’ as tho 
blubber strips are called, were torn from 
ithe carcass, they were cut Into large 
oblong blocks and fed into a slicing ma- 
chine, clipped to small bits, carried up 
ward and dumped Into enormous vats, to 
be boiled or ‘tried out' for oil 

"The carcass had meanwhile been spilt 
open by chopping through the ribs of the 
upper side, a heavy hook was attached to 
ithe tongue bones at the throat, and the 
entire mass of heart, lungs, liver and 
Intestines drawn out at once. The body 
was then hauled to the ‘carcass platform,’ 
at right angles to the ‘flensing slip,’ tho 
flesh torn from the bones, and the skele- 
ton disarticulated. 

"Both flesh and bones were plied sep- 
arately Into great open vats which bor- 
dered the carcass platform, and boiled to 
extract the oil Tho flesh was then 
artlflolally dried and sifted, thus being 
converted Into a very fln# guano, and tho 
bone# pulverised to form ’bone roes!,' also 
a ferti Izer Even the blood, of which 
there are several tons In a large whale, 
was oarhfully drained from the slip into 
troughs, boiled, dried, and made Into 
guano Klnally, the water In which tbs 
blubber had been tried out was converted 
Into glue. 

"The baleen, or whalebone, which 
alone remained to be disposed of, was 
thrown aside, to be cleaned and dried as 
opportunity offered The, baleen of all 
the rorquals Is short, coarse and stiff, and 
In Europe and America has but little 
value In Japan, however. It Is made Into 
many useful and beautiful things." 

This, with the exception of minor de- 
tails, Is the method of handling whales 
which the Norwegians developed after 
years of experimenting, and which Is fol- 
lowed In almost all other parts of the 
globe except Japan 

The Japanese apparently surpass all 
other dattlon# In using the carcass of the 
whale to the utmost Not only have they 
extracted the beat there Is In the whale 
and adapted them to their peculiar needs, 
but they have added much to their expe- 
rience which whalemen of other nations 
would do well to recognise, Mr, Andrews 
bol'evee "Tob poor to buy beef, the diet 
of many Japanese along the coast would 
Include but rice, fish and vegetables, were 
it not for tbe great supply of flesh and 
b ubber furnished by these Huge water 
mammals In winter the meat of the 
humpback whale, which is most highly 
eeteeihed, sometimes brings as much as 
>0 sen (IB c^ats) per pound: hut this Is 
unusual. Ordinarily It can he bought tor 
IS sen or less. But tho adlbls portions 
are not only the flesh ud Wnhher. Oar* 
■tain parts of the rtioera at* prepared -tor 
huinan eonsninptton, and *had Tenssbrt hi 
flret tried <mt ito extMdt oH, IMi 
hr girts Mtag'hpaA 
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4rteA ia. t]ie tun tor fertill>er, Wbtlo meat li very 
awitWHnraiBed aod ttwtaa aometblag like veolaon, but 
]»« a flavor peculiarly Ita own. 

"1 have eaten It for many days In aucceealon,” eays 
Mr. Aadrewa, “and found It not only palatable, but 
healthful. The Japanaae prepare It In a variety of 
Ivaya, hut perhaps It is moat frequently chopped flnely, 
mixed with vegetables, and eaten raw, dressed with 
a hrown aauce. 

“In the summer, when It Is Impossible to ship the 
meat to any distance because of the heat, much of 
it le canned Tb’e flesh Is cooked in great kettles, 
and the cans made, packed and labeled ad the stations. 
On my desk, as I write. Is a tin of whale meat which 
I brought from Alkawa, where hundreds of pounds 
were packed and sent southward to be marketed at 
Tokyo and shipped to all parte of the empire.” 

Battle Practice in the American Navy a« an 
Example of Eflkiency 

P ROBABLY the most marvelous and valuable exam- 
ple of standardlxed operatlona anywhere in the 
world Is on our American fleets In battle practice," 
BO states Mr. Harrington Emerson, the efflclency en- 
gineer, In the Enftineerlno htagatinc "The art of war 
has not changed as to Ita fundamentals slni'C men first 
bsgan to light on land or sea. The purpose Is with 
a stronger force to overwhelm a weaker opposing 
fleet— to strike first, hardest and quickest It was 
Oollath's idea to pick off the Israelites one by one. 
and a modern pugilist could defeat a hundred men If 
they charged him elngly, and be could down the first 
before the second came up A ‘Dreadnought’ makes 
all the navies of the world without ‘Dreadnoughts' 
obsolete, because such a battleship with Its ten 12 
Inch guns can fire a broadside from all of them at 
ones while steaming at 21 knots 
"Such a battleship steaming as fast as any rivals, 
bringing more guns Into action than any rival, hitting 
an enemy at seven miles, could destroy the whole 
of an opposing fleet one by one, even as the pugilist 
would tike the lighter weights one by one But the 
horse-trottlug, flre-flghttng American stop-watch prac- 
tice Is also In tbe navy, and It was realised that if 
these big guns could be fired four times as fast. It 
would be very nearly the same as having four times 
as many guns or four times as many ‘Dreadnoughts; ' 
and also that If the skill of aim could be Increased 
four-fold, If four shots would reach the target as com- 
pared to one In the older practice, one modern Ar- 
ksLDsas' or ‘Wyoming,’ with twelve 12 Inch guns, firing 
four times as fast and hitting four tltnos as often, 
will, for tbe time being at least, be sixteen times as 
effective These big grtns are loaded, aimed, and fired 
twice In a minute The practice drill Is only half 
this time, and this practice drill is of two kinds 
There le tbe physical act of loading the heavy gun, 
there Is the more Important act of pointing It. Two 
opposing ships are 10,000 yards apart (about six miles) 
Bteaming at 18 knots In diverging dlrectlona The 
rate of change of range may be 750 yards n minute 
If the range is set for every 50 yards. It must bo 
redetermined every 4 eeconds This Is Impossible, 
but U can be determined every 80 seconds and s eolvo 
be fired every 30 seconds Being able to determine 
the range twice a minute, to fire twice a minute, the 
remaining part Is drill In pointing or aiming, and 
this Is done by means of much practice with models 
“To hit a target «0 feat wide and 80 feet high at 
30,000 feet with a big gun. when yo\i can cover It 
twice over by the point of a lead pent 11 at arm's 
length. Is considerably harder than to hit a target 1 
Inch high at 83 feet with a small gun, but It la much 
better and much cheaper to fire 1,000 shots with the 
small gun than to fire the big gun once, and when 
the big gun Is fired hear times In practice, after train- 
ing with small apparatus. It will do better than If 
firing 100 real shots without the model practice 
"In the battle practice t saw the first 12-Inch range- 
finding ihot, from a dlatance of 14.080 yards, go clean 
through a 30 by 60 target; and so accurate and aecnre 
waa the aim of all the salvos that we calmly watched 
the shots splash sH around the floating target only 
400 yards away. The ftrlng end was not less Impres- 
alve. The team work ■was so perfect that the salvos 
from tbe same ship were redirected one after the 
other almost with the ease with which a child swings 
s garden hose. 

“I have also watched diminutive and Juvenile Igorot 
sartges shoot dimes from a forked stick at 00 feet 
wUh bow and arrow. The Igorota show us the twgln- 
otags of offtmalye skill; modern American battleship 
tactet piuotloe shows ns the highest speed, -acorracy. 
and dtistando yat attxtned. and wa may not doubt that 
oor tfwtart ^levemettt is hnt a step In man’s nltl- 

’’ ^]M Maprovammt In tha etfaottvaness of tbe dltte^ 
<k# likin’ Ifl the last five years Is very 
McMiaMy Hkt tMateat Issprovamant both 


in importance and magnitude that has ever been ac- 
complished Think of the email degree to which tbe 
eteam turbine la superior to the reciprocating engine 
(a questionable 6 per cent), or how very little taster 
the best passenger tralna are than the slowest of tbe 
same dais (about 26 per cent) Think of the enor- 
mous expense In time and money spent In developing 
either steam turbines or high-speed tralna, then think 
of the alxteen-fold Increased efficiency of our battle- 
ships as compared to five years ago, an increased 
efficiency due to the application of the principles of 
efficiency — all of them — Ideals. Common Sense, Com- 
petent Counsel, Discipline, the Fair Deal, Reliable and 
Immediate Records, Schedules (of 10,000 yards). Ills 
patching (of big shot at the rate of ten or twelve a 
minute). Standardized Conditions, Standardized Oper- 
ation (secured by constant aud asalduoua team drill), 
most minute Standard-Practice Instrudlons (as to 
how fifths of seconds can be saved In time), finally, 
a Joyful and much coveted Efficiency Reward, In both 
honor and emolument, when the tremendous results 
have been 'accomplished And when this appears not 
only In the spectacular gunnery, but also in the more 
prosaic but coutlnnoualy Important op-rations of fir- 
ing coal; of coaling ship (the record ns to this having 
Increased from 30 tons an hour to 3G0 tons an hour 
on some of the ships for the whole cruise around the 
world), of the maintenance of operation of machinery 
on board ship without going to navy yards — these ac 
complishmentB show that high efficiency requires 
neither great outlay nor protracted lime but only the 
proper Intelligence, spirit and organization The sea 
going form of organization Is admirably adapted to 
apply tha prlp'’lple«. since a gun drill, a coal drill, a 
recoallng drill, is but a practical and modern form 
of drill. The Ideal Is not a mere dress parade, but 
to hit accurately, fast, and furiously, at the greatest 
distance, an enemy's ship overtaken by better man- 
agement throughout; and this Ideal has been accom 
pllsbed stop watch in hand, refining all the condi- 
tions and operations, this refinement made possible 
by bringing to bear all the available knowledge In 
the ttnlverse This navy work la a great game not 
drudgery. It Is ples&urable excitement and Joyously 
hard work ” 

64»od Roadp and the Motor Track 

T he exiterlence already accumulated with the motor 
vehicle has abundantly demonstrated that one nei- 
rssary feature to Its successful use is good roads 
There are few existing tvpes of motor vehicles capable 
of carrying large loads which esn compete as yet with 
the 10 or 20nuile*team on the Western pl.ilns That 
there are possibilities In this direction will certainly 
be admitted, and some manufacturers are already 
working in this direction, witness the “Caterpillar" 
traction engine reiently illustrated In these columns 
and the farm tractor 

In the opinion of the Engineering yews. It must 
be snld that the motor vehicle Is at present confined 
to good roads "When It strikes a soft spot or a slip- 
pery spot, It has an uncomfortable habit of digging 
a hole and burying Itself with a promptness that 
would make any ground-burrowing animal known to 
zoology ashamed of Its feeble efforts 
"An excellent exemplification of the dependence of 
motor trucks upon good roads Is furnished by tha 
experience of an enterprising truck nianufa( turer 
who last fall sent a fi-ton truck to make a lourney 
from Denver to Los Angeles, loaded with 'iUj tons of 
lumber 

"It took 68 days to make the Journey of i 51') miles 
from Denver to Los Angeles, an aveiagc distance of 
.iboiit 22 miles per day 

"The Journey was made," the Engim < nni/ \<ws pre- 
sumes. "to demonstrate the ability of the truck to 
pass unscathed over the mughest and moat unprom 
Islng territory What tbe deinonstrallon really 
showed, however, was that If the liuck or any other 
vehicle of similar construction Is to be operated at 
a profit. It must have reasonably decent roads to 
run on. Judging by the otficlal accounts of the trio 
which were given out. the load of lumber wag pretty 
well worn oat during the journey through Its frequent 
use ahead of th« truck to carry It across soft spots 
In the road. 

"Such freight hauling by motor vehicle may be 
.good advertising but It Is not good business In fact 
It is oxlremely doubtful whether any vehicle weighing 
as much aa four or five tons with its load can be 
profitably run over aoft dirt roads 
"The advent of the commercial motor vehicle is 
Interesttlig to highway engineers from two points of 
view. 111 the first place It will enormously Increasi- 
the denuiBtf for good road conatructlon. In the second 
place 14 will ttkewiae enormously Increase the wear 
and taw upon road surfaces Perhaps this Is the 
most Important engineering problem of all (hose pre- 
sented by the advent of the motor vehicle 
“An «?ary aasliMsr emaced In highway conitrucUou 


knows, tbe advent of tbe pleasure automobile has revo- 
lutionized our whole iiroblem of highway construction, 
has practically doubled the lost pei mile of iiermanont 
macadam roads and has prubahly much more than 
doubled the annual coat of raainteniux c it ha,s been 
hoped by the engineers who have mohl to do with road 
problems that a fairly aatlsfaituiy solution has been 
reached through the use of the hii, st and best forms of 
bituminous macadam involving an Im leased extiense In 
construction and mainlenaru e about as outlined above 
"If, however, as seems not only probable but cc-rlain, 
we are In the near future to add to our piesent heavy 
passenger automobile tiatfic the trafhe of heavy motor 
trucks, carrying loads of two to eight tons and pro 
polled at speeds reaching 20 miles an hour or higher, 
what sort of road surface can the englneei provide that 
will stand the wear, and yet not exceed the taxpayers' 
limit of elasticity'' Wc shall not attempt to answer 
this question We doubt whether any one Is wise 
enough to answer it now; hut 11 Is one that will have 
to be answered In the near fiitutc 

"Sooner or later, the heavily burdened taxpavei is 
certain to raise a protest at the enormous burden im- 
petsed upon him for road maintenance Soonei or later, 
conservative sentiment will awaken to the foolishness 
and wickedness of unloading upon posterity the burden 
of paying for good roads whu h are destined to he worn 
out long before posterity arrives Sooner or later, we 
must place upon the owner of tbe automobile the burden 
of paying fo) tlio wear and tear which h1s machine 
produces upon the roads 

"The fool propaganda of good road enthusiasts has 
widely disseminated the notion that good roads are 
cheap to btilld and once hiillt cost little to maintain; 
and this notion has caused a vast amount of trouble 
for engineers 

"It Is Irnpimtant that the puhllc should undei stand 
that good ronds cost money and a lot of money to 
build and to maintain, and that with the advent of 
the romrocrcla! automobile their cost per mile for 
both (onstruction and maintenance Is likely to be 
materially greater in the future” 

The Adventitious Arsenic in Fruit 

T he iiso of Paris green as an Insecticide on fruit 
trees has been pretty generally abandoned because 
of Us solubility and the consequent Injury to fruit 
and foliage The siibstKullon of arsenate of load 
has hoou on the whole more satisfactory, although, 
as P J O'Oara points out In iS’ocnce, a careful exam- 
Illation bus shown that this substance is not alto- 
gether without objectionable features In the prep- 
aration of arsenate of lead by the eomblnatlon of 
either the nitrate or acelafe of le.-id with dlsodium 
arsenate, then are foimcd tliiee distinct lead 
arsenates In varying proportions Tlie ortho arsenalo, 
Pb.tAsO,)., is iiiatll(a.lh Insoluble In n.uttal ni alka- 
line water, and so quite harmless Rut the meta- 
arsenate, (PbllAsO,),, is (o-nmonly very injurious; 
and the p> ro arsenate, PbAs f),, inav become so whea 
the water used contains In aoliilion chloildcs, sul- 
fates c>r (Uihonates — which mesns praflUally all com- 
mon waters 

In addition to burning m sj)Olilng of leaves and 
fruit, varying quantities of the arsenic are ubsoibcd 
Chetnhal annlvses showed this amount to vary with 
the dogrt-e of spotting In some H))Ottcd apples the 
skill showed, In a lO-gianmn- sample, as much as 
005 milligramme of arsenic. In a single apide there 
was a total of (18 mllllgr.imme 
The presc-nee of arsenic In the paper need fot wrap- 
ping the fruit foi shipping is also a source' of danger 
The write I rcfc'is to onc> shipment of pears fi om the 
Pacific coast In which all the fruit came fioin one 
orchaid and was treated exactly alike, two different 
kinds of paper being used When taken from storagey 
one half was much faither adyiuici'd In ripening than 
the other, and the dlffcience c on I'spotided to the pres- 
ence of arsenic In the paper Tliat arsenic hastens 
the ilpentng process has Is'en known for some time 
The writer warns fruit growers about the quantity 
and the compositiou of the arsenate of lead used In 
spraying, and about the brand of paper used in 
wrapping the fruit 

Bent by the Sun 

T he towering WaBhlngton monument, solid ns It 
is rannot resist the heat of the sun poured on Its 
southern side on a midsummer's day, yvlthoul u s ight 
bending of the gigantic shaft which Is iciulcrid per- 
ceptible by means of a copper wlic 171 fee t long 
hanging In the center of the Btruc’tuic, nnd cnirylng 
a plummet suspended In a vessel of watei At noon 
in BUmmer the apex of th#' nionnmc'nt rrm feet above 
the ground. Is shifted, by expansion of the stone, a 
few hundredths of an inch toward the north High 
winds cause perceptible motions of the plummet, and 
In still weather delicate vibrations of the crust of the 
earth, otherwise unpercelved, are registered by It 
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Development of Ore-handling 
Machinery 

rpnK iicvt'liipinent of ore-handling rna- 
1 iliDiMV jn <()nnectlon with ore trana- 
1 . dilution on 'the Great Lakes Is a good 
iiuihanu.il illiiBtratlon of the doi trim 
ot the Kui\lval of the flttoRt The mil 
lions of loiH of ore aeciimiilating In the 



Geitrge W. Hulett, who has introduced a 
number of important innovations in 
machinery for handling materiaU. 


Lake Superior region have to be traii'v- 
ported to their lake doatlnation during a 
period of not to exreed eight montlis In 
each year Here, If anvwhere, time has 
been the ’'esgem e of the contrail ” Ono 
tyi>e of apparatus has replaced another 
almost as soon as Ha mechanleal and 
lime saving advantages have beeome ap 
parent 

Every develojiment In ore-handllng ma- 
(hlnery has besjii hosed on two Ideas, 
namely, that of Inireaslng the speed with 
which the ore is hand ed, and that of 
reducing the cost The work divides It 
self naturally Into two distiiiel opera- 
tlona, the loading and the unloading The 
problem of loading the oro into the hoata 
has hern a simple one — gravity suggesfs 
an obvious solution, and some form of 
elevated hlti and chute Is everywhero 1 
used Hnloadlug, however, has always I 
been a moro diffleiilt proivositlmi, and bar 
furnishiHl a fertile field for the exerelse 
of the Inventive faculty It la the oly 
Jict of this artu o to tom h briefly upon 
a few of the types of devlies whifh have 
been umel from time to time for .this pur- 
pose, and lo conclude with a short de- 
sirlpfloii of the two leading types of 
iiiai him .s now in use 

Originally the ore w-as shovi'leil into 
a bui ket or tub, which was hoisted and 
swung uroniul by an ordinal v crane Th ' 
bucket w.is dumped Into a traveling lorrv 
or car loi ateil on an elevated track, and 
wlmn the car was filled, II was taken to 
the slock pile and itnmpid In a few 
years the single i rane atid bucket gave 
way to .0 bntterv or set of cranes all 
operateil hv a lommon liolstlng machine 
Crude and unei nmmileal as this apparatus 
Is, it Is stl 1 In iisi to a llmllod extent 
About 1880 Alexander E Plrown of 
Cleveland, O, and others, brought forth 
the first examples of the now' well-known 
■'unloading bridges” The pilme advan 
tage of (the unloading hildge, In Its oarlv 
form was that by It ore could he dls 
tributed over a large area It also dls 
pensod with the lorries or cars used In 
the previous construction 
The first unloading bridge lonslsted, 
e RSI ntlal'y, t'wo dowers or jilera travel- 
ing on traSfta laid parallel with the 
lioekH, a cableway Joining the towers; 
an 'spion or boom pivoted to the front 
tower and proj^ctln* over the water, and 


a buckel-suppontlng larrlage or trolley 
traveling on the cableway The backet 
was* hoisted and its travel controlled by 
means of a cable or cables which led to 
a hoisting machine located in the rear 

Within a few years tho cableways were 
generally replaced by rigid trussed track 
ways These trackways usually extend 
beyond the roar towrer to afford a larger 
havel of the bucket However, the cable- 
ways are still used to a limited extent In 
li aces where the Installation is to be 
used for a short time only. 

U lb desirable to so arrange tho bridge 
that It may be slewed through an angle 
of fifteen or twenty degrees with respect 
lo ithe track Special pivots, allowing for 
both vertical and horixontal swinging mo- 
tion, are therefore provided between tho 
trackway and each of the supporting tow- 
ors, and tho bridge is propelled along the 
traiks by aeparate independently oper- 
able motors, so that either tower may be 
moved without moving the other 

It Is also deslrab e that the apron or 
boom may be movable to and from work- 
ing poalllon without interfering with the 
1 igging of (he boat This has been ac- 
lompllshi'd principally In two ways 
Klrst, by means of a telescopli track-end 
wbli h may be projected or retracted horl 
zontally, and, second, by providing the 
boom with rulliTb at its Inner end, which 
I oilers travel up and down a vertical 
trackway on the front tower, the outer 
i nd at the same time iM-Ing supported by 
guys This arrangement causes the outer 
end of the boom to be projected and re 
trailed along a line that is nearly horl- 
xontal 

In the bridges recenitly constructed, the 
hoisting drums are mounted on the trav- 
eling carriage or trolley This carriage 
also supports an operator’s cab from 
which point all motions of tho unloading 
bridge are controlled by a master con- 


troller The special adtrautages of so 
mounting ithe drums and cab are that it 
avoids the use of ong traversing cables, 
and places the operator In a position 
from which he can see and accurately 
direct all movements of the bucket 

Tho usual length of the unloading 
bridge is from 180 feet to 250 feot, but 
bridges are In use In which the track 
length exceeds 600 feet. Those at the In- 
diana Steel Company’s plant at Gary, Ind., 
are 495 feet long, and the towers are 
spaced 187 feet from center to canter. 
Tho usual height of the track above the 
yard la about 60 feet The power used 
to operate the Gory bridges is as follows. 
To open and close the bucket, four 80 
horse-power motors, to traverse the trol- 
ley, four 40 horse-power motors; and to 
move the bridge, four 30 horse-power mo- 
tors 

The type of device by which the bucket 
has been hoisted and transported Is one 
Invention, the particular form of bucket, 
another, and they have not developed 
hand In hand During the life of the 
crane-and bucket unloader and for several 
years after the advent of the unload- 
ing bridge, the buckets In use com- 
prised the combination of three elements' 
The bucket bodv, the supporting ball, 
which was pivoted to the bucket body at 
a point below its center of gravity when 
filled, and a latch connecting the ball and 
bucket body When the latch was re- 
eased tho bucket was reversed and 
dumped by tho weight of the load The 
greait disadvantage of this type ot bucket 
is that it Is not self-filling at least not 
when used with ore Probably the most 
arduous and nian-kllllng work conuected 
with the ore-handllng Industry Is the 
shoveling of the ore Into the buckets It 
Is Blow, dangerous and costly This con- 
dition led to the Invention and develop- 
ment of the grab or clam-shell bucket, 
which may be said to have been one of 


the most Important step* In tho wMle 
ore-unloading art. 

This bucket, In Its slmpleat form, e<Mn- 
prises, as Is generally known, two co- 
operating halve* or Jaws pivoted to- 
gether, and a means for opening and oto*- 
ing them The means employed may he 
a drum and two chalna or cables. In which 
instance the drum Is mounted on the 



A. B. Brown, the originator ot tka 
“nnloading bridg*.*' 


pivot, or on a frame supporting the 
pivot, with a chain or cable connected 
to each of the bucket-halves. In another 
type toggle levers are aubetlituted for the 
drum and chains The bucket Is usually 
supported by two cables When sus- 
pended by one of the cables the Jaws 
are held open by the weight of the bucket 
Itself; when supported by the other cable 
they are automatically olosed. In the 
operation of the grab bucket it la held 
open and allowed to drop jaws-down, 
which causes it to become partially Im- 
bedded In the ore The other cable Is 
next hauled In, the result being that the 
jaws are c'osed. The bucket Is after- 
ward hoisted Upon reaching the dump- 
ing point. It is again suspended by the 
opening cable, and tho material Is dis- 
charged 

- The capacity of the clamahell used in 
unloading bridges varies from 5 to 15 
tons. Ordinarily it does not exceed 7% 
tons It is said that bridges equipped 
with 5-ton buckets will unload on an 
average about 200 or 260 tons per hour. 
The buckets are designed to make from 
60 to 70 trips per hour, and consequsntly, 
it U not unusual to handle 350 tons per 
hour during the first part of the unload- 
ing of a ship. 

The cost of operating these brldgaa, 
considering also interest and depreciation 
of plant. Is said ito be about five cents 
per ton of ore un’oaded. 

TJjs. clamahell unloader, however, has 
this disadvantage, namely, there la ao 
weight, other than that of the bucket H- 
self, to force It Into the material. The 
bucket also, swinge to an undesirable ex- 
tent To overcome these defects, a later 
type of unloading machine— -that invented 
by Mr, George W. Hulett of Cleveland, 0 
wae dealgn'ed. 

Thle machine oomprlsei the tollowimi 
e'ements; A gantry bridge traveling on 
tracks laid parallel with the dock; a oar- 
rlage traveling to and from the dock- 
front on girders whtoh oonmset the legs 
of the gantry bridge; a plvotad walking 
beam supported by the oarrtage; a ver- 
tically extending leg plvotad to the end 
of the walking beamj a Unk or adoallxer 
pivoted to the carriage «ttd to the l«g 
and co-operaaing with the walklng.'kiaain 
to eauae a paral'el moHoa «t the lagt mA 
a grab henket connectad ttgUiy ;tin the 
lower end or the leg. t$(i fm mAf h* 



A battery of four Hulett grab buckets unloading coal from a large ateamer. 



Plant of “ Usown " staaiasd bridge tesunwaye at Clevelaad. Ohio. 
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mMiiMt by • (I*b)« ftnd twt;-wb«al to ax- 
iUMl 1b« baokot in any direction. 

fn oper«tlnK thti macbtno th« wbole 
4erlo« la propolled alonf the track until j 
It l« opposite the hatch from which ore| 
is io he taken; the carriage is run out 
on gantry bridge until K la over the 
ore, after which the bucket-leg la low- 
ered, it being brought poeitlrely to load- 
ing position by the combined action of 
the walking beam and the connecting 
link; the bucket hi then ckjeed about the 
ore, the motion of the walking beam re- 



nte "Browti” grab-boekat. 

rmaed, the carriage backed, and the 
bucket dumped. 

Sine* the moving parte are very heavy 
-^he whole machine weighing about 460 
tone where a bucket having a capacity of 
10 tona la used — it Is eseentlal that the 
movement be reduced to the lowest pos 
aible limit. For this purpose and In 
order to save time, the gantry bridge 
la provided with a second pair of tracks, 
upon whloh a traveling hopper Is sup- 
ported. These tracks are extended as a 
cantilever at the rear of the bridge The 
bridge Irtaelf straddles four ordinary ral - 
road tracks Consequently the hopper may 
be dumped into a car on any one of these 
tracks or run out on the cantilever exten- 
sion and there discharged Into a stock 
pile 

The control of the various moSloo* In- 
volved is an Important consideration. One 
operator rides In the bucket-leg close to 
the bucket, and has control of the hoist 
Ing, lowering and rotation of the leg, and 
the opening and closing movemeota of the 
bucket Another operator directs the 
movement of the carriage, of the hopper, 
and also of the machine along the dock 
The control'era, proper, for all these mo- 
tions, ere located near the respective mo- 
tors. and are in turn contro'led by small 
drum controllers located at the operator's 
atatlons. 

The following data are given concern 
Ing the power used by the Hulett un- 
loaders at Oary, Ind ' To open and i loeo 


Don’ts for Air-bngke Inrgnton* 

D ON'T forget that suooesstul Invention 
Is not a paatime nor a subliminal up- 
rush, but an evolution from long experi- 
ence, painstaking observation, careful 
analysis. Intimate faml.iarlty with the 
varying requirements and local condi- 
tions in all parts of the country, thor- 
ough knowledge of mechanics and the 
laws of nature (not the least Important 
of which are embodied In the M C B 
rules of Interchange and the rulings of 
the Interstate Commerce Commlsalon), a 
severe disregard of non-essentials and of 
repeated failures and an unfailing per- 
sistence, born of optimism, the courage 
of proven conviction, and hard, common 
sense. 

Don't confuse Invention and financier- 
ing. To Invent Is not synonymous with 
"‘to get rich quick ” 

Don't assume a parental attitude to- 
ward an invention Fatherly sensitive- 
ness and solicitude only add a sting to 
farnre, while real merit wMl need only 
the backing of cold, bard facts to sub- 
stantiate Its claims 
Don't be satisfied with yourself or your 
first or even last idea of a device Ixwk 
for the defects, not the merits In any 
design you propose to patent The latter 
will always take care of themeelves An 
apparent success, however. Is oftentimes 
more fatal than flat failure The latter 
at least tells the truth and usua ly 
teaches a valuable lesson, the former 
raises false hopes and obscures the truth 
and results In a corresponding greater 
failure when the final reckoning does 
coma 

Don’t forget that there are always two 
aides to every question, especially in the 
case of a mechanical device None are 
so bad as not to have some good points 
On the other hand, the merits of a de- 
vice may be many and important, and 
yet Ite patent value worthless on account 
of nOD-Intercbangeabiltty. too great re- 
finement, previous patents covering the 
same Idea, aud so on 
Don't expect to get something for 
nothing Whenever such appears to be 
possib'e It will surely develop that the 
net gain U worth exactly the price paid, 
namely, nothing Stored energy ran be 
made to perform useful work only bv a 
transformation from a higher to a lower 
level, by a progression from the coiicen 
tested to the diffused, never In the re- 
verse order The process of converting 
the energy In a pound of coal Into avail- 
able form as live steam la on a descend 
log scale, never at 100 per cent eflW-lencv 
nor anywhere near It Again the con- 
version of the energy of steam Into 
available drawbar pull at the tender ’s 
attended by still further losses These 


tlon this function must bo distinctly use- 
ful and more. It must be definitely and 
unqualifiedly on the side of Increased 
safety or economy of operation 
I Don't Btienipi to find a remedy for a 
'known defect by getting around the ef- 
fect, but first discover the cause and 
overcome that 

Don't mistake the troubles which come 
from careless and improper handling or 
laxity In Inspection and maintenance for 
Inherent defects In the apparatus, these 


U more friction than can be conveniently 
provided for at evarv point In the brake 
apparatus, except where l.t Is most need- 
ed, viz, betwe*-n the brake shoe and 
wheel Here theic is seldom enough 
Don't asHumc tti.it air can move In- 


Don't expect to find road and labora- 
tory condittous the same They are not 

Don’t be surprised If a device which 
works perfectly ( ’ ) on a test rack proves 
unmanageable in a service test Diit, 
abuse, misuse, neglect, water, frost, beat 
over- ubrlcatlon— all are In favor of such 
a difference 

Dont overlook existing apparatus ami 
conditions 

Don't forget that In the a'r-hrakc any 
failure In function of any part must be 
In the dl reef Ion of safety — not of danger 
In other words, a failure must cause the 
brakes to apply — not to release or pre 
vent a brake application when one la at 
tempted 

Don't think because a devl< e will oper- 
ate satisfactorily In Itself that It will 
meet with Instant aud unqualified eui- 
cess Kor example, the eleetro-pneumafb 
brake Is an Idea' system for long train 
service, and was so acknowledged In the 
official report of the M C B Burlington 
brake tilals (“The best type of brake for 
long freight trains Is one operated by air 
and In which the valves are actuated by 
electricity") But it Is not and probably 
will not for some lime be adopted In 
steam-road freight service on account of 
fundamental mechanical, practical and 
c-conomh conBlderatlons, the force of 
which Is patent to auvone familiar with 
what BUi’h a change would Involve 

Don’t forget that the ml lions of dollars 
of capital already Invosted In existing 
equipment prohibit the Introduction of 
any device which will not work In per 
feet harmony with the apparatus now In 
use under every conceivable condition of 
service 

Don't allow mechanical Ingenuity to ob- 
scure the limitations Imjvosed by the laws 
of pnetunatich and mechanics or consid- 
erations of prac tlcabilltv and economy 

Don I think that an atr brake device 
stands alone- Not only Is It affected by 
surrounding conditions and other devices 
with whlc h It Is associated, but It In 
turn also affects to a greater or loss cle 
grc*e al' other members of the system in 
whleh It oiverates 



One of the Hulett grab-buckets of the 
battery shown unloading a steamer. 

or passageway in which It moves may be 
considerable, and prodouctlve of unexpect- 
ed and disconcerting resulis when not 
proper y allowed for Kor example It 
has already been shown that witli the 
triple valves cut out the iirakc' pipe niav 
be left wide open at the ft out end of a 
lOO-car train and Instead of an instan- 
taneous drop In pfessurc throughout the 
length of the pipe the last quarter of the 
train remains at Its original pleasure, 
without percpiillblc' drop, for fully twelve 
seconds This Is the resull of the coin 
lilned effect of inerilR and filctlon 
Don’t spend time, money, or energy 
upon devices which depend for their 
proper operation upon different i ates of 
rise of brake-pipe pressure- ituc'k of the 
fits! 2T> or 30 cats the difference between 
a high or low excess pressuix' or the use 
of release or running positions of the 
brake valve handle can barely be detected 
by the moat delicate recoiding apparatus 
Dont overlctok the- varlahlllty of the 
human oquatioti As long as there Is 
any possibility of mishandling or wrong 
manipulation, it will surelv be found, for 
there are a thottsHiul wavs in which a 
thing may he wrong v dune and but one 



niatrami— rtr view of a “Brown’' unioodlag plant and storage bridge at the Pittsburg & Conneaut Dock Company, Ohio. 


the buekot, 80 horao-power; for operating 
the walking boam, 180 horse-power; for 
movliig 'tho carriage, 50 horse-power: and 
for operating the hopper and propet'lng 
the whole machine along the track. 75 
boree-power; total, 856 horee-power 
When equipped wKh lO-ton bucket! 
(the usual iiio). each machine frequently 
ualoade BOO tons per hour, making the 
eqpa^ty ot eaoh unit about 800,000 tons 
per poasoh, workiag daye only. Four 
steam-operated nsachtnea at Conneaut. 0., 
hare aveyaged <0S tons per hour on a 
T.OWhtan boat, «nd the maximum taksn 
oitt a maobtoe in «n hour wm 

<31- tofo. 


exaraplee are but typical of every process 
by which mechanical work Is performed 
No mechanical sysiom can be operated at 
100 per cent efficiency; at best It only 
approximates this figure under the most 
favorable conditions of tbe laboratory 
Don't mistake "poMlhlllty" for "prac- 
tloabllity “ Many things are possible, 
but only a few are practtcable 
Don’t think because a really practica- 
ble device can be designed to perform 
some function, that It deservee to be 
universal’y adopted. To deserve atten- 

• AlMhseWd fmro the ThM Atmesl Beport of me 
Voek StfMl «nd Tnln tkmWol Basrd toth* IstanUU 
CkHDOMroe OommMna. 


Don't place too great faith In the re- than Ingenuity 
suits obtained with a single device or construction 
under a single fixed act of conditions Don’t tall to 
Railroad conditions demand that air- tures of any d 
brake appliances work aa well on a r>0 posed for pato 
or 100 car train as on a single car and features being 
under the most unfavorable as well as and cents must 
favorable conditions Many devices and tbe rating of 
systems will work raarve ously well alone plated or adde< 
or In short trains or under favrorable la- be offered for t 
boratory conditions and yet be twtallv Don't consld 
unfit for long-train or mixed service or of manufacture 
subject to fatal disarrangement or entire su ts of wear ni' 
failure when exposed to neglect, extreniea vlded for If the 
of weather or carelas* handling tlcable 

Don't neglect friction Usually there Don't expect 1 
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nil niiH Ilf lurpr ‘iiiiiiily reservoirs locatfsl 
Hi illlTereiii pninlK in the train to be 
I (itiiM ( 1 1 li 111 I II till brake pipe to assist In 
reliMsiiiL .iiiil rtHhaiging The dangei 
I hiiiui ii I I'-ili of all such Bthemes, viz, 
nil III! Ii^ii I'll release of the biahea or In 
.'liiliir III iiip y them when an appllLH- 
lion 1 It' mi'll (1 Is Inseparablo from any 
( ' I ii 111 III wlileh the derangfiinent or 
f'llliiK 111 Itm mechanism rontro'llng thr 
1 (iiinec I In', between the brake piiH' ana 
i-iiitiil M'liinie permits the brake-pipe 



Dnn t loigi'l that cars must be handled 
111 isrds mill terminals without the 
liiaki^ being (iiupicd up and without atr 

Dun t lose sight of tne fundamental 
functions of ihe biako system aa a whole 
No dpyiip, regal dlcss of how perfect Its 
Individual design, construction or opera- 
tion m.n be, can Im- tolerated which car- 
ries wKh It till' possibility of Interfer- 
ence with the normal ojyeratlon of the 
brake as a whole 

Don't ultempl to eliminate what an 
pears to he a defect without conslderlug 
iarcfifllv what elfert the means adopted 
will hove on olher functions of the brake 
ns a whole While the desired Improve- 
ment may be possible It may be at the 
expense of trouble In other directions of 
Bin h greater moment as to prohibit the 
change proposed 

Don't try to cure apparent defry'ts of 
design or function by the use of addi- 
tional devieiB subject to itlie same or 
worse ohjectlonable features The cure 
Is bound to be worse than the disease 
Usually It can be overcome In a better 
manner than by the use of additional 
duvlceg 

Don't expect the proposal of a novel 
brake system for steam road service In 
volvlng the use of two brake plfyes to be 
received with favor bv the railroads It 
American railroad practice would permit 
of the use of an extra brake pipe, with 
hose connei lions between cars, some one 
of the hundieds of schemes of this sort 
patented from time to time would no 
doubt have heou adopted long ago The 
fact that on v one brake pipe Is tolerated 
In modern Amcilcan practice, when con- 
sidered along with the self-evident and 
sound reasons why this Is the case, should 
he sumcient to effeitually discourage fur 
ther efforts In this direction The dllTer- 
ernes between steam and electric or Eu- 
ropean servltc conditions are a suffleient 
explanation why two, nr even more, air 
pipes have been suci essfully used in the 
Initei lase 

Don t forget that inechanltal locking 
devices liiiendcd to hold the brakes ap- 
plied wlil'e (lescencling grades dejn-nd for 
their proper action upon such close ad 
Justment and sensitiveness of operation 
aii'l Involve sui h a multiplication of parts 
tl'Hl l/ie fundnmenlal reciulreineut of a 
li..il,( declir, \i/, ahsoliite reMalilllty Is 
larkliig at the outset 

Don I permit any device to Is'come as 
scnlalecl wtih the brake pipe In siu h a 
way that its falluie lo ait us Intended 
can, by any possible i bailee, prevent an 
Hpplli al Inii of rhe brakes or cause a loss 
of Ihe hiakes if applied 

Don I fail lo reeogiil/e (he brake pipe 
as I lie one uml only i enlral nerve of the 
alrhi,ikf system and to treat It aeccird- 
l"gly It IS not lo be furnlsbed with 
attachnieiits i m ept under stress of posl 
tivc, necfss,tv' and onlv then after pro- 
vision has be.n made an tlmt any (allure 
on any part to peifoim its funrtlon will 
h-' on the slib at safety and not donger 
I'ut youraelf in ihe plai e of (he sub- 
marine diver some fathoms be ow the 
SUI face of the sea and consider what 
your views would be u|ioii a proposal to 
Ingraft various accessoi devices along 
Ihf air tube whose integilty spells life to 
you at that moment Much ihe same 
(. cling anlmatM those responsible for 
Ihe Insurance *0f traffic stability an.l the 
safety of human live* with regard to the 
preservation of the functions of the 
brake pipe. 


Don't mistake convenience for necesal- 
ty Whoro the neceasltlea already tax 
tho capac Ity of the eyatom slb a whole to 
the utmost, as Is the case with the air- 
brake, mere convenience without demon- 
strable economy, either In maintenance 
or service operation, la not to be con- 
sidered 

Don't exi)ect to provide a satisfactory 
safeguard against rare contingencies by 
means of apparatus requiring oarnful ad 
Justment, frequent cleaning, and go on. 
to Insure Its being always In proper work- 
ing ordci The usual resu t In such cases 
Ih that the protective device becomes In- 
operative through neglect due to fancied 
security and falls to work at the critical 
moment 

Don't think that because an Idea le 
new to you It Is new to the air-brake art 
Most of the simple and practicable meth- 
ods of accomplishing desirable rcBults 
have been covered hv patents for manv 
years The odds against a simple and 
practicable device such as railroads want 
and are willing to accept, being new are 
therefore great As any working device 
Is usually made up of a eomblnatlon of a 
number of simple prlnclp'os It follows 
that before even taking out a patent, 
surely before becoming enthusiastic over 
the va ue of an Idea, cold-blooded skeptl- 
clsin will save many dollars and much 
disappointment later on The very small 
cost of a search for previous patents re- 
lated to tho same Idea will save valuable 
time and money, and In most cases con- 
vlme the embryo Inventor that he is far 
from being the first In the fle’d That 
this advice lb not mere personal opinion 
or a desire to quench ambltlon'e spark, 
but la the simple, unvarnished, but In the 
end merciful truth of the matter, will 
be acknowledged by all who have made 
a study of the art it Is, moreover, pre- 
( Isely the basis upon which all manu- 
facturing organizations conduct their de- 
velopment of new apimratuH Nothing Is 
left for chance or taken for granted All 
that has been done in their line Is classi- 
fied and studied mmulc y Thousands of 
dollars are apeni In sifting out the old 
from they really new and patent.ible If 
this Is sound business policy for the 
large coneern, with unlimited resources, 
how much more wise and prudent for the 
individual of limited means, who can not 
afford to spend time and money without 
reasonable assurance of profit 

In a word Inventing Is an art of the 
highest type, requiring peculiar genius, 
training and experience, while the ca- 
pac Ity for appreciating or foreseeing the 
real value of a patent Is an entirely differ- 
ent thing, requiring quite a different sort 
of ski 1 and education Consequently 
even the best Inventors are rarely, if 
ever, capable of accurately gaging the 
value of their own Inventions from a 
purely patent standpoint 

Protecting an Undeveloped Patent 

A n iiivcntoi is frequently coiifrontod 
with the problem of protecting an In- 
vention which he has conceived, pending 
hts perfection and completion of the Im- 
provement and at times he misses the 
apparent protection of a public record 
which at one time he was able to secure 
by tho filing of a caveat. When an In- 
ventor conceives an Invention, which Is 
not the Idea that some such Improvement 
might be made In some way or other, for 
conception of an Invention includecs a 
thought of the means by which the In 
ventlon may be carried out In practical 
form when he so conceives of an Inven- 
tion, he should proceed with a 1 the dili- 
gence at his command to complete the 
Invention Into form for practical use and 
should tise II hiiccessfully In the presence 
of reliable witnesses who can be depend- 
ed on to testify not only truthfully, but 
accurately as well to the succcessful oper- 
ation and construction of the device 
Pending the completion of his Invention, 
the Inventor should preserve all sketebaa, 

I drawings, models and desorlptloos, made 
from time to tlm*, with Mm of 


making and with the slgiuttires of rata- 
ble witnesses, with the dates of olgnlng 
and shou'd preserve all records, bills for 
materials and the like, so that they may 
be available for evidence should a con- 
test ever occur, bearing In mind that the 
better hla preparation for a contest the 
less likely he Is to experience one. 

Notes for Inventwa 
Artiflciai Rain.-- A method of produc- 
ing artificial rain for farmers has been 
Invented by Mr Emilio Olsson, of Bueno* 
Ayres, and has been copied in Erance and 
Germany Mr Olsson Is now In this 
country for tho purpose of Introducing 
hts Invention His system has been used 
with great success on an experimental 
farm near Buenos Ayres One of the 
Olsson Installations Is In successful use 
at the Petuffo Gardens In the Calle Rl- 
vadavla. and consists of three lengths of 
one-inch piping, two lengths being placed 
at an altitude of five meters, and the 
third at a height of 8^^ meters. In ac- 
cordance with the height of the plants 
watered Elach length of piping Is fitted 
with two Jets of four spouts each, the 
effect produced Is exactly that of a shower 
of rain Mr Olsson has devised a method 
whereby the water can be charged elec- 
trically. with the result that not only 
are crops greatly improved, but that In- 
sect pests are destroyed 
A New Indicator for Ships. — An Eng- 
lish newspaper account tells of a newly 
Invented “direction and rotation indi- 
cator" for steamships which Is to be 
placed In the chart room and bridge 
and enables the navigator to see at a 
glance the speed and direction of the 
engines and number or revolutions per 
minute When ordering "ahead” or 
“astern" at any speed the Indicator In- 
stantly tells whether the order Is being 
executed 

Tales of an Assistant Examiner. — A 

prominent New York attorney tells of 
an experience with nn assistant exam- 
iner of the Patent Office, with whom. In 
an Interview, he found It difficult to come 
to any definite conclusion about anything 
involved In the discussion Finally, 
almost In despair, the attorney said 
".Now.” addressing the examiner by his 
title, “will you agree with me that this 
claim Is either allowable or Is not allow- 
able’” and after due consideration the 
official gave this guarded reply "That 
the claim Is allowable or Is not allow- 
able Well, for the sake of argument, I 
will agree that the claim Is allowable 
or Is not allowable " If all the stories 
that have been told of this assistant ex- 
aminer, who la as generous and blg- 
bearted as he le peculiar, were gathered 
In a volume, the result would be some 
Interesting and amusing reading 
Redproelty in the Patent Oflks.'— Re- 
ciprocity, or retaliation If you please, la 
found In the Patent Office rules, In the 
provision that any foreign patent attor- 
ney, not a resident of the United States, 
may bo registered as entitled to represent 
as attorney applicants before the Patent 
Office If the country of which skid patent 
attorney Is a citizen grants the same 
reciprocal rights to citizens of the United 
States, and no foreign patent attorney 
win he recognized In any application filed 
after June 30th. 1908, unless his country 
grants reciprocal rights to our attorneys 
As a matter of fact. It Is thought thst 
only three foreign nations, namely, 
Canada, Mexico and New Zealand, extend 
the privilege to patent attorney* of the 
United States, so that the number of 
foreign attorneys entitled to registration 
here Is very limited 
The Frequency of AutamoUI* 1%**.— 
Is there not needed a ‘ fire extinguisher 
espeelally adapted to extinguish ftres ac- 
oompanled by the burning Of gasoline or 
resultant gases? The extinguisher should 
be adaipted to be carried on the machine, 
where It can be detached aatl brought 
Into play by a by-stauder even If the ma- 
chiae has tamed turtla, and tiht eattlo- 


galeher should h* m dlsttootive la Jrtrao- 
ture or tjmearanoa or both, as to ha 
quickly Identified and .Mlwtsd from thO 
other equipment of the maoMne. Gthonld 
the appalling loss of life from this Muse 
continue. It would hot be surprising to 
find ithe public urging the snactmaat of 
laws requiring as a life saving mssns, 
that machines be supplied with euitabls 
or standard extinguishers as a pre-requls- 
Ite to the Issuance of the lloense to the 
operator 

A Long-dalayed Patsnt— Geo. Francis 
Myers, of Columbus, Ohio, 1* the patentee, 
No 995, E50, of a flying machine which 
has the appearance of the lower hall of 
a sphere. It Is made with a number of 
circular aeroplanes arranged one above 
the other and gradually Increasing In 
size toward the top and a oar Is provided 
at the bottom and has a propeller for 
moving the machine laterally. The ap- 
plication on which this patent Issued 
was filed In 1904 and Is a continuation 
of an application filed January 29th, 1897, 
over fourteen year* ago. We wonder 
what will be gained by the delay, and so 
win all who know something of the 
aerodynamics. 

Pumping Snow.— Snow disposal is now 
considered a big problem and Cadwal- 
lader Evans. Jr., of Pittsburg, has pa- 
tented, No. 995,446, a method of removing 
snow from city streeU by which he gath- 
ers the anow In quantities, then be agi- 
tates the co'lected snow at the same time 
adding water, the mixture is then heated, 
bringing It to a condition In which It 
can he handled by pumps and hs then 
pumps It to some suitable disposal point. 

The Inventor and the MUUnsr.—To 
provide for quickly producing hat* of 
different styles Is the purpose of a patent, 
No 995,990. to David Stem of New York, 
who provides a brim and crown and then 
fits a supplemental crown around the 
brim crown This mounting of a separ. 
ate crown around the main crown en- 
ables the use of different supplemental 
crowns to secure the desired effect and 
the two crowns can be trimmed separate- 
ly which is a great convenience to the 
mllllnerg 

A New Way of Operating s Vsenna 
Cleaner,— Operating a vacanm cleaner 
by tho force of water discharged from an 
ordinary water service spigot Is contem 
plated In a patent, No 996,969, to 
Beecher W Junk of Toledo, Ohio, who 
provides a main pipe to couple to the 
splgort and an air pipe leading to the 
main pipe, the ordinary vacuum cleaning 
tool being connected to the air pipe. He 
has a spiral sleeve In the water pipe 
which causes the water to have a whirl- 
ing motion and produces an air suction 
up through the air pipe or hose Me 
thus produces a device which can be 
attached to a water spigot and cause the 
water to produce a vacuum. 

Take Up Your Bed aad Climb.— An 
article of furniture useful as a bed by 
night and a ladder by day Is the subject 
of patent No 996,430 to Jerome Arsen- 
ault and Chaa Ijarrlvee of 8t Flavle, 
Quabq(;,'Canada. They make a bed wbbse 
side rails and end rails have bars and 
rungs between them ao the bars when 
the bedstead Is taken down, can be 
handily used as ladders. 

Distmtng by Induced SSeettfe Cws 
rents.— A patent. No 994.022, has been 
Issued to the assignor of Robert J. Mo- 
Nltt of Niagara Falls, N. Y., for a pro- 
cess of dlatlUing substances which can- 
not be distilled by the application of ex- 
ternal heat on account of the destructive 
effect of such heat upon the wkl'a dt the 
distilling vossela, the procesif conslstiog 
In generating the required degree of heat 
by Induced electric currents. The pro- 
cess appears to be especially designed tor 
distilling alkali metals from their alloys, 

NaHAt Orahi In a New frar>-'H»iT7 
M AUnn of Baltimore, Marylmd. has se- 
cured a pataot, No. 998 , 819 , fjOr g milling 
prooeo* Is wtdeli gimta l« fdOmlMl In 
I Ha enttratr t« ndnae immtf 
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vhnra— aat tbu miaaitne It l» worth flu a oopy 
*0 any man who lotaoda to tnraK a6 or mom par 
tooth la'I* r’O I'O” (I'OIX nn *o 


atuotb lall* you boa fl.oni can arow to niiM 
*.boa to ladpa aldhraot tdaataa of lBre*tmania tt>« 
Raal karntaa Powar of your aionay, Ihlt aaaaitnt 



— ItP oaaatbat... ... 

(h^rnaimt ,maHtoi>a 1 ean oanata yon by mail 
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•mMi b«ts to st ruhous prtcva n< ! 

INQUIRY COLUMN 



ble powder And branni’ flakes are coated 
wttb the powder thus (onned, the product 
being s flour middlings In which Is in- 
corporated a portion of Impalpable ce- 
real powder which coats the bran In the 
middlings 

Driving a Moving Picture Film Frie- 
tlMully.— A patent, No 994,043, has been 
Issued to the American Moving Picture 
Machine Company ot New York for a 
Aim actuating niechanlam Including 
means for driving a film by frictional 
contact with the edges thereof, the mech- 
anism employed including a rotatable 
member which is arranged trlctlonally to 
engage with the edge of the flim 

Wanted : A Rivet-hssthig Machine.— 
There la considerable Inventive activity 
along the line of pneumatic riveting ma 
chines unlvomally used in the erection 
of structural steel work There does not 
appear however, to be any attempt to 
dlsp’ace the picturesque blacksmith with 
his portable forge high aloft, who. with 
unerring aim, tosses the red hot rivets 
Into the nail keg held by the riveter, 
but he will poHB also when some enter- 
prising Inventor devisee some means of 
heating the rivets at the very plaie 
whare they are applied (electrical heat- 
ing, possibly), and It Is not too much to 
believe that they may bo brought to a 
riveting heat In a aultahle healer and fed 
one by one directly to the holes formed 
to receive them 

A New Vacuam-clcaner.— A patent. 
No. 993,343, has recently been Issued to 
P. D. Brewster of Bast Orange, New 
Jersey, for a vacuum dust collector hav- 
ing a pipe to carry thp air and dust and 
a water tank, together with means for 
Introducing water from the tank Into the 
dust pipe together with means for pro- 
ducing the vacuum and separate means 
for drawing the water and mud fiom the 
dust pipe and delivering It Into the water 
tank 

An Extensible Ronnd*top Tabla— 

Charles W Munz of n<*trolt, Michigan, 
has secured a patent. No 993,539, for a 
round-top table which can be extended 
The table Includes In connection with the 
permanent top a circumferential series 
of leaves for enlarging the said top In the 
same plane and supporting means for the 
extension leaves 

New RsUlway Truck Side Frames. -A 

aeries ot patents, numbered 993,575 to 
993,578, inclusive, Uevo been Issued to 
Kdson C Covert of New Kensington, 
Pa , for truck side frames for cars 
including. In most of the patents, the 
Journal box In Its connection with the 
members of the side frame, such journal 
box being Integrally secured In some in 
stances snd removably weld-secured In 
another Instance 

Crape and the Inventor.- A device for 
holding crape to a door is covered in the 
patent. No 995,472, to Prank and Lam- 
bert of New York as assignee of Harry 
T. Loomis, also of New York The holder 
‘Is made with a back bar to be attached 
to the door This back bar has forwardly 
{projecting teeth ito bite Into the crape 
and a spiral spring Is connected at one 
end of the brn'k bar and extends over the 
crape to press It against the teeth of the 
hack bar and books at fets other end to 
the back bar. 

Another Patent Dedicated to the Public. 

— Mr Alonzo D Melvin of the Bureau 
of Animal Industry at Washington has 
just obtained a patent. No 996,035, which 
he has formally dedlcaited to the public 
The patent is for a stamp for marking 
meat The sUrap has a rubber head 
carrying the Inscription and provided 
with a flexible rubber shank made in one 
pteoo with the bead and held In a socket 
in the end of a handle. 

Why Not an Earth Taaqrinf Machine? — 
i Recently In passing a number of laborers 
Eammlng down the earth In a ditch 
' wWoh was being fllled. It occurred to the 
, writer why soSie maehlne had not been 
lirodnoed irhtoh oottM ba manafcd by one 
«««« BBd dMrtM t» ram Ifl the earth 


Possibilities of Motor-Trucks 
Unlimited 

n HERE is practically no limit to the 
possibilities of motor-trucks in the 
business world. Every man who 
has a cartage problem is anxious to know 
just how motor-trucks will work out un- 
der his conditions. But the question is 
solved — The White Company have hun- 
dreds of trucks in operation in almost 
every conceivable kind of business — un- 
der practically every known condition — 
and there is not a single owner to whom 
we could not refer a prospective buyer. 
Not one has been disappointed, but on the 
contrary each has found that the White 
truck has exceeded his expectations. 

Increased ^ trucks serve their own - 

. ers, first of all, by increasing the 

JSerVlCe service. They make it possible 
to do things you have never done before — to 
secure trade you were unable to reach- to be 
prompt where you were compelled to be dila- 
tory before — to increase your service and 
thereby increase your business. 

Tnrrpa«ipd Under the majority of condi- 
tions.White trucks increase the 
Economy economy of your delivery — 
not always — there are conditions where trucks 
only increase the service. The truck replaces 
two or three teams --is not as expensive to 
maintain as two teams and requires no more 
men to operate than one team, saving salaries. 

White Trucks— The Solution 

White trucks solve your delivery prob- 
lem, by increasing your service or in- 
creasing the economy of your service, or 
both, because they are well designed for 
economy’s sake, having the long-stroke, 
medium-bore engine, which is powerful 
but economical. They are built for econ- 
omy’s sake because wc use the best ma- 
terials modern science has produced — 
the special alloys of steel, heat-treated, 
that arc best suited to the various pur- 
poses to which they are put. White 
trucks are made in three sizes, with en- 
gine standardized in all types, to simplify 
the mechanical problem, and make 
White trucks adaptable to any business, 
any special or unusual requirements. 

Let us submit a solution of your delivery problem, 
with catalogue and testimonials of the 
world’s largest users. 


Tha White I 


I Company 


S38 Sast 79th Street, Cleveland 
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juHt BB It wag btiing don« by the gang ot 
laborers Now that gaso ene motors are 
so adaptable, the maohlne could bo kept 
ready tor instant use. could be supplied 
with rammers limited In number only by 
the Bize of the framework and the capS' 
city of the engine, and the engine could 
be utUlzed to more .the machine from 
place to place as well as to operate the 
rarainora Of course, many problems 
would have to bs solved, but they wou'd 
doubtless yield to the skill of an Ingeni- 
ous tnventoi 

General Otis and the Patent Office.— 


/ of commission every year. increased notoriety ithrough tho 

\A/h ? ^ ’ blowing up of bis newspaper plant in I.os 

^ ' Angeles, and hla controversy with organ- 

More cars have been T 

, , , . , 1. • the Patent Office at Washington, where he 

spoiled by improjser lubn- chief of the corps of proof readers 
cation than by any other prior to the organization or dhe Issue and 
one cause. Gazette Division. General Otis was ai> 

((Olnted to the Patent Office from Ma- 
Properly lubricated, rletta. O . in May, 1871, and resigned .Ian- 
many of these cars would lary mat. 1876, thus serving In the Paitent 
be giving satisfactory ser- ® nve years 

vice to-day. An implement for Cleaning CeiUnga.— 

The cleaning and scrubbing of ceilings 
If you expect the car 5fOU frequently a difficult matter and an 
use this season to give implement has been patented. No 994.2h4. 
proper service next season, ^ Louis ospr- 

^ ^ rr j . , dally designed for tho purpose It has I 

you can t anord to neglect ^ funnel shape body to put up against the 
lubrication. (elllng in which are provided rotating 

brushes to which a cleansing fluid Is de- 
Our experience in the Uvered to cleanse the ceiling 
manufacture of oils for a New Contlnuou. Current Arc Lamp, 
many specific purposes has —inventions in arc lamp.s are nearly al- 
enabled us to produce in In-Urestlng and along this line Max 
Polarine a lubneant of the ot Leutzch, near Leipzig. Ger-I 

highest efficiency for gas many, assignor m a patent. No 994,261, 
° .TO presents a continuous current arc lamp 

60 gmes. which has a number of depositing siir- 

faces supplied wtih electric potential, one 
Polarine is the result of y; surfacos being conneitod with one 
extended processes of refin- terminal of the lamp and one with tho 
ing, pressing and filtering, other terminal 

We have nracticallv eh- ^ Mechanical Sparring Partner. -Ex- 
we nave praciicauy eil- raging ti^vlceg are quite popular and a 
minated the carbon-form- patent. No 9.72.862, was issued last year 
mg elements. At the same for such a device In the form of a dummv 
time, we have preserved o'" fisufS representing a person ot normal 
the proper lubricating qual- mounted upon a fredy rocking 

weighted base permitting It to swing In 
‘ all directions. The body portion of the 

c— 1 1 .. figure is suitably stuffed or Inflated and 

Before the fir^ product exercising may strike It wltn 

leaves the plant it must test 1^13 t>are fists or nmy use gloves and the 
up to the most rigid stand- figure, when struck, will be caused to 
ards ever set for a gas rock rapidly on its weighted base slmti- 
engine lubneant. latlng the action of a punching bag The 

weighting of tho base causes the quick 
— leturn of the figure after It has been 

^***’ iikure may move freely 
r W ■ over the floor when struck, the uaer se- 

I I a ( ures considerable practice In foot work 

J I I as well as In striking. This sparring 

M partner suggests the possibility of a 
H wrestling partner and no reason Is seen 

why a wrestling partner should not be 
invented whlcb could In many ways oper- 
ate to exercise the person desiring prac- 


<iHK 


Polanne retains proper “body” ' 
It high temperatures. 


at high temperatures. Wanted : An Automatic Grain-shoekar. 

,0 r , —In an artUle by W. J Brandon, In the 

It flows freely at zero. mn-sHcrmcn. the statement I. 

It does not break up or lose made that In tho grain fields there Is an 
elasticity under severe friction, opening for an automatic grain-shocker, 
which can be sold at a reasonable pi Ice 
The Polanne Brand covers: guch a machine would be another great 
POLARINE OIL (in gallon aid to increased efficiency "No machine.” 
and half gallon sealed cans, in he states, “has yet been put upon the 
barrels and half barrels), market that shocks the grain success- 
POLARINE TRANSMISSION fully ” 

LUBRICANTS, POLARINE xhe Ozone Generator. — In the Scies- 
CUP GREASE and POLAR- tific Amkhtcan of May 27th attention 
INE FIBRE GREASE. was called to the suggested necessity of 

These lubricants cover the o^ne generator In commercial forim 
needs of every part of the car. 

ular use Since then, the attention of 
Send to our nearest ageiKy the writer has been called to the eoHtalled 
for “Polarine Pointers” which ozonator made hv the General HJlectrlc 
induces hints on the care of company and fully doecrlbed In the Gen- 
motor cars. eral Eleotrie Review of ,TuOe, 1911, In an 

j j airticle which Includes the physical snd 

Standard Oil t-Oinpany ohemlral properties of oeone and a de- 
(incerporatt^) sorlptlon and ttlustratlon of the device. 

This la said to be the prsetlcaJ rssuit of. 


years of experimentation. The device In- 
cludes means for providing osone when 
the current Is applied a blower for forc- 
ing air .through the osone chamber and 
diffusing the ozone throughout the room, 
suitable connections insuring the running 
of the blower at all times when ozone is 
being produced Connections for the cur- 
rent and for tho switches for controlling 
the same arc provided and the apparatus 
presents a neat, compact and business- 
like api>«nrance 

Thoory vs. Practice la Invention.— B 

was the inventor of a new machine for 
stoning peaches and M was a successful 
Inventor who had made good inventions 
and had been able to market the same in 
a way to make a pronounced commercial 
success B's peach stoner was a marked i 
departure from anything that had gone 
before and be was proud of the practical 
evidence of his originality. Appreciating 
M’s experience along the patent line, B 
asked him his opinion of his new Inven- 
tion After careful examination M said' 
"Your machine Is all wrong in principle, 
but," he added, “I made a machine for 
taking the etones out ot peaches that was 
all right In principle My machine which 
was all right In principle would not work 
In practice Possibly your machine which 
is all wrong In principle will work all 
right In practice ” I never learned 
whether B's machine was a practical sue- ‘ 
cess. 

Wanted : A Hnmane Dog-mnsile. — The 

dog muzzling time is now at hand No 
one questions the discomfort, If not the 
cruelty, of many of the muzzles now In 
use Have yon ever thought of the tre- 
mendous market that Is ready and wait- 
ing for some one who can devise a sim- 
ple, Inexpensive, efficient and essentially 
humane muzzle’ Such a muzzle would j 
be welcomed by the dog owners and, since 
it could bo worn without annoying the 
animals, would avoid the dangers resnlt- 
Ing from the removal of the muzzle, 
especla ly after nightfall, when the 
guardians of the law are not so likely 
to observe conditions 


Establishment of Trade-mark Rigkta. — 

Ivvhat Is sufficient Initial use of a trade- 
mark to establish trade-mark rights Is 
frequently questioned 'The Court of Ap- 
peals of the District of Columbia in the 
recent case, decided April 3rd, 1911, of 
Bretenbach and F H Strong Company 
vs Rosenberg, says 

"Every trad" murk luaat have ■ heglDOlBg, 
and it would la' uur.'aaooahle sod onjust to 
any that it iiiuat be g<>neral, sod tli« artlcla 
widely known before the trade-mark In the 
named adlied to It, and Indicating lU origin. 

In this case, the Court Of Appeals 
quoted with approval an opinion of the 
Circuit Court of Appeals of the Seventh 
Circuit In MaUkaffee Fabrlken vs. Kneipp 
Med. Co, 82 Fed Rep., 321, as follows: 

"It la enough, we think. If the article with 
the adopted brand upon It, la actually a vend- 
ible article In the market, with the intent 
o( the proprli'tor to coDUnne Its prodnctlou 


These lubricanta cover the 
needs of every part of the car. 


caae aa In that of au article ot high and fan- 
eral reputation and of long continued nae. 
I The difference la but one of degree and Ih the 
quantum of Injury A proprietor la aaMtlcd 
to protection from the time ef oottauudag 
the nae of the trade-mark." 

Tbs OwBsrship of a TndMiMk 
Originated by the Owmc«- In tb* 
of Neatis * Anglo-Swlse OonilMsed 
Milk Co vs. Walter Baker * Co., 
Limited, the Court ot Appeals of tiM 
District of Columbia on A^l 7th, tPlL 
reversed the decision of the CommlsslaMr 
of Patents and held that where the op- 
poser was not the originator ot the trade- 
mark consisting of a waltreaa in Quaker 
or Pur'tan costume carrying a tray, aoch 
opposer has no right to sxolitde akary 
one else from using the ra prae eaU it ton 
of a woman as a tradeenkrit upoli ildedff 
almilar to that nunntaotuMd iy* liv 's 


A Thimwg^ 
Sound Tndbo'fi^ 

I Netting 


TbeM bonds are sscucsd by ffnt Mott- 
gve upon atandiag timbsr, land, miJli, 
nutnwdand other propMty conservatively 
ralued at nearly fw ana* the amount of 
the itsue. Tka tteAkaUara kava as hdwl 
iavaif tot bakU tka fcmiit af swra «kaa tea 
and a kaU tlMs tka bend Msm. Based 
upon present opetatloni the net earnings 
will show a larg^, maigta ovdr principal 
and interest requiremenM. The mort- 
gage provides for a sinking fund sufficient 
tc retire this bond issue from tho ex- 
haustion of oonsidcrably less than half 
of the timber security. The bonds ma- 
ture in equal semi-annual Installments 
from six months to ten years and the 
margin ^ security will rapidly increase. 
We recommend these bonds as a most 


BEoa^teliiig &Go. 

ttOiHlAti UW 10BS.USaa«St.,akiossw 


DURYEA AUTOS 


C. S. DURTEA, REAOBIC, PA. 


NiiRtefiisofeHTaliiiUmp 




L C &Biili & Bros. 

()ULL4UAI»(G. LONG-WEARING) 


RS0XNT1.T rktMTKa nrTMTIQVI. 
TbeM coltttont are op«n to all pateaUei, Tho 
sotloei are Inaerted by apactal arranfemant 
Wltb the loven tore fertui on application to iba 
Advertlalng Uepertmeni ot ttaa Bcuinnvio 



BiB>l>eaniig carnage, quickest in 
operation witb much loss tension. 
BaB > bearing typebars, in full action 
from the very beginning of the 
k^-stroke — top speed at a touch, 
widkout a push to start it 
BaQ > bearing shift, one-diird ordinary 
^^key pressure — carriage not 
lifted to write capitals. 

Wail a pontiac ptooaM diat ii baE 
faaarios btm Ml la fioUi. tiw cmt 
«( an L. C Saiidk St Broe. Tjrpa. 
wrilar it paaitivalr aMurad o( tbe 
aaaiaO opetaboB and dta 
aue parfaet rapa! work il i> poMt 


L. C. SMITH A BROTHERS 
TYPEWRITER COMPANY 


Briftol's Recording 
Wator Lerel Ganges 

aWoceUf Ikwc 

■[ 

THE 

BRISTOL 

% WatariMiT 

CaM. 


SHARPmJSS^t^ 


PartalninK to ApporaL 

riiEXIBLH t'ONNKt'TlON.— J. H. O-BaiBH. 
lllon, N. 1 An object of thl« Inventor la to 
provide a derlrc In which a plurality of mem- 
bers arc movable lelntlvely to each other 

baring uttaclied thereto flexible connections, for 
aiippovtliie In tailouB mannera, with a ylelS- 
lug tension due to the rcatUancc of the aprlng. 

Electrical Davleca. 

TKtJlSCOlMf mast rOR WIRBLBSB 

ricidcaRAi'in, munalb. and bimiuak 

riSKS — A b' JIJILI.AC, 2B Hue da Meanx, 

Paris, France. In extending the folded mast the 
sleeve Is brought Into position to allow pawls 
to engage the uppermost tube ferrules. The 
crank shaft moves the sleeve upward on the I 
standard and elevates the said tube, which 
when at Its highest point, the top of a secood 
lube Is clsniped on Its bottom by means of a 
rod The Sleeve la then lowered and engaged 
with the second tube, and when again moved 
upwardly, both tulx-n are lifted When the 
second tube has reached Its highest, the top 
of a third tube Is clamped on the botlom of 
the second and tue sleeve , lowered and en- 
gaged with the bottom of the third tube This 
Is repeated until tho mast la extended. Means 
prucMe for folding the msst. 

or Interest to Faruars. 

MANDUB L0AD1;H--A 8. ftroinB, Clear 
l.atkc 8 D This lii\' lion provides a de- 
vice which forms a pintfoini or carrier for the 
material to be handled aa the same Is moved 
In the Urst Instance, provides a mnway nr 
Inclined rear bed to move the carrier above 
the body of tho vehicle by which It la to ha 
moved , provide a s niecbanlsm for moving th- 
coirici by the ’mltne to dump the same, and 
provides s nmclianism simple and operable by 
means of the (lower devices convenient to 
farms and localities where an epparatus of 
this kind Is employed most generally 

VAllIAULK OllANOK (lEAU FOB ri.ANT- 
EaS--A M CaiaUAN, Davenport. Iowa The 
Invention Is an Improvement In variable chain 
gi ar for plautera use, and the objeet la to 
provide a device of the character specllti'd 
wUeiebv the nioveinent of the seed dropping! 
plates of a planter may be varied so that 


a prloi patent grant'd to Mr Crlsman, atnl 

ping (Vclce for di'iKialtIng a predetermin'd' 
oumber of yi.ilns In hills at ihiusI borlxon- 
tal dMamea Ip in one another, regardless of, 
Inequalities of tin ground, and wherein a | 
^ lafnimnot of work Is imiioaed on the ineasur-, 
lag wheel, the aeiual o|>erallon of dropping 
I being done by the carrying wheels 

W Qcacrnl Imternst. 

' LOADICn FDK t'ONCRKTK BATCH MIX 
; EK8-~W U Ti'TTLk, Moadvllle, Ihi This 
i mixer Is arr.iiigert to permit accurate miaaut 
lag cr the nuatitlllcs of materials at the time 
they are filled into the loader, to allow cou 
venlent ihorglng of the loader ami ih-ltvcrlng 
the materials to (he drum of the mixer, si tho 
astuc time supplying Iba water In a meas- 
ured quantity. Iliiis Insuring the forinatlon of 
batchea of ’oncieti of uniform conslstem y 
MbnilOD OF rUEPARINO BCUEENB FOR 
rOIAIIl FI10'l(>(.RtITlV--L D Di Hxiihon 
and B Db Bbsi'kooi. Jolnvllle-le Font Seine, 
France It la lought In this Invention to cover 
a troas|>arent or tianslucent aitrface of glass 
[•ellulold (liper and the like, with a very large 
aumber of < xceedingly small rectangular flg- 
lires, such is bands, n-ctangles. losenge-sbapod 
Igures, etc. bnvlng three distinct colors placed, 
I’loselv together without leaving any Interval, 
ind each coierlng theoretically one-tblrd of the 
lorface The process Is rapid and economical. 

DIE, -M F Hi I'MK, Eclpilg, Germany The 
loveniloii I elates to dies more particularly for 
use In slamping letters or other characters 


the porpoM to provide a tooth with a rever- 
sible point BO that great additional wear may 
he obtained. 

AtJXTUAHY DRAlMINa TtlBB— P. 8. 
PuWk, Alfred, N. T. Tlie tube la tor use In 
ooBVanlant hisectlMi ta a valB or artary of a 
komaa tody to ho amhahatd, sad it M arranged 
pamlt ha InMrUtm to bay depth to Inanre 
proper dtmbtiBff of Wood Iiom ^ vata 


Some Pen Users 


THIS PEN IS FILLED BY 


!EE MOVEMENTS 



Embodies all the superior 


qualitieg of all Waterman 


Idealb, in addition to being 


80 made as to permit filling 


by suction direct from the 



Why inch along like an old inchworm with that antiquated hand 
spacing of the typewriter carriage when you can go right to the 
spot with a single touch on a Column Selector key of the model 10 

Remington 

The Remington Column Selector is the 
greatest of all recent typewriter improve- 
ments. It enables the operator instantly 
to place the carriage where she wills, skip- i 
ping as many columns as she wills. By 
eliminating the hand spacing of the car- 
riage it saves from ten to twenty per 
cent, of labor according to the work 
to be done. 

And this is only 
one of a score 
of notable'^im- 


VISIBLE 

Remington 

Remington 

Typewriter 



New York and 
Everywhcie 


"HERE ARE THE FIVE COLUMN SELECTOR 















SOENllflCAMEBICAN 


The 1912 Everitt 

An Extraordinary Automobile Announcement 



AH Cliroine-Nickel Steel Coiutruction— Big WhetU and TirM— -DemountaAfe 


S1850 and S1500 Reipectirely. And The Splendid “Everitt 30” For $1250 


At lait anyone can buy a itnrtly firat-claaa 
bu ('iliiidcr car, of thf njiry Jiightit ihar- 
ti.frr, fur less than <4000. 

I liiiiL ivlutr this announcement meanal A 
niag’nifirciit "Six,” comparable only with 
the hnest of its tvpe, built throushtout 
as are only a few of the very beat 
-of costly Chrotiir-NitUel Steelj 
Si If-Starting no t ranking , with I 

big 3fix4-inrh Wheeli and f F 

Tires and Dnnmintable RitnS) 1 I 

I nng Wlieel Ikise of 126';£-inchea( 
hiilly Faiuipped, with Top, Wind- 
shiflJ and Speedorneter, containing 
everything you could ask of the best 
<4000 tar— and all at a prue of JlStO. 

And, like all the new Everi n s, it is manu- 
factured complete in one factoi y by the latest 
aiitoiiutic machinery, its design and manu- 
facture IS supervised by three experts of a 
national reputation , its inspct tion is pr.itiably 
the most severe given an automobile, and its 
performani c as judged bv everyone who has 
tried It— IS •u'Hfl.i'i-r/to'- simply wonderful I 

The New Eteritt "Fonr-36*’ For IlSOO 

But, extraordinary as this “Six,” the 
1912 Evfritt line offers still another new 
model euiiallv as remarkable 
This 18 the new “hour,” rated at 3fi 
Horse-Power, but actually almost unlimited 
111 power, apeedand ability Like the “Six,” 

It IS built throughout of tlic incomparable 
Cluoiiie-Nlckel Steel, it lias the unfading 
EvERm Ciomprcssed-Air Self-St arti r, oper- 


ating by a push button on tlic dash, it hat tug 
34x4-mch Wheels and Tire« and Demount- 
able Rims j a 1 15-inch Wheel Base, genuine 
Honey-Comb Radiatorof the C'elluIarTvpe, 
a Double Drop Frame ( Dual Ignition, 


and is completely equipiiec 
. Windshield and Specdoe 

I I Everitt “Six-‘ 

I 3^ you can compare, ii 


I I you can compare, in appearance, 

yir abilityandexcellenceof manufacture, 
^ and without the slightest reservation or 
apology, yvith what you toiiMdcr the very 
finest t.irs of its type, regardless of cost 

The SUndtrJ "Eyeritt 30** For $1250 

During 19H the standard “Everitt 30” 
won for Itself universal recognition as “the 
best 11400 car on the market ” It was 
admittedly the greatest value offered m any 
meduim-prit cd automobile. 


"I or artery, and to allow cenTenlent clianlni * 

of the tube while the same it In use, with 
a view to keep tbo passax* open tor the Mood 
to readily flow out. 

(IROUNO ANCHOR— J. ScHnomma, Oscher- i 
aleben. Oormany fbe purpoie In thU In I 

veiitlon 1« to provide an anchor tor retnov- 

able c-onnectlon with the ground and adapted Ktndfy your querfea 6n separate ebePta 
,0 aecure In place ropcs^ chain, and the like. pat«l iruW^rtftJS? Tgfi 

and the tniprovement U more particularly ,,di greatly facilitate answering your goM* 

adanted to areure iNiiioon or alnblp sbuda, tkms. aa In many caaei they have to be re* 

hos^i.a. nrriAiflinir thereto ferred to experts The full Batne and sddreM 

and devices perialnln* tneret ahould be given on every sheet. No attention 

will be paid to unsigned mierlei Full bints 
Msrdwsre and Tools. to eorreqiondents are piinteil from time to time 

(ilL CAN RACK T Manss, Springbok, ' i. 

(ihlo In the present patent the inventloo (12480) W. D. wy*: AltrOBomarf 
...nslsu in constructing a metal skeleton rack, ■ ^orth Pol. of the «rth 1. ta* 

absped to secure an oil can ol usual construct. "O'* 23^4 degree, at the 

ion, and a aprlni, preseure member to bear *0“'^ 

against the aide of the can to hold the same “>a winter soUtlc. They acoompany 

Ii.mi„ .AAinsr hot, line niemben on the rack. sfatement with a drawing purporting to 
^ X, c 1 1 *how the Inclination The only proof given In 

RAZOR — 11. J MiM.Ka, New Orleans. La. support of this rUlm that the poles have euCh 

in this Instance the Invention has reference inclination In te^t-book. on astronomy which I 
to raiors. and has for an object the provision ^are seen Is the elisnge of the aaesoos. It 
of e foldable rasor having a blade removable tl,,, ni^n^p nf aeasooi 

from the abank of the rasor, so that a sew i,p nccounied for on the theory that the 

blade can be employed to replace the worn p,rth's axis Is parallel to the ails of the son 
blade, and a guard to permit of cutting the ^nd that the pUne of the earth's orbit Inter- 
beard or the like without marring the skin. *,,<,4, n,,, n, pqu,tnr at an 

attachment mit ladders— E C angle of 23% degrees If these condlUons 
Mhucd, Elkhart. Ind In this Invention use Is existed, the rsys of the sun would reach 2314 
made of notched retaining bars secured to the degrees over the North Pole at the summer 
body of the ladder, railings mounted to swing solstice Rod 28H degrees over the South Pole 

on the bars, means on the bars and adapted at the winter eolstlce Mas It ever been 

to be disposed In the notches of the bars innlhi matloslly demonstrated that the poles of 
for adjustably supporting the railings and the earth are Inclined toward the sun as 
the Inst being provided with means for sup- stated and Illustrated In tegt-books on astron- 
portlng paekagoB or receptaclca thereon omy? Or Is any proof given except the change 

PIPE WRENCH.— L E PiTioxbald, Coalhi- »»a*ons't A. We are not able to agree with 
sa Cal This sreti.h U for use lu lisndllng "‘“‘"m'T’t that “the North Pole of the 

pirns oil well casings and tho like, and more l» Inclined toward the sun 23 degree. JW 

Sulorir to « device of this Use. com the pole 1. a point, and 

prising a handle, a bead wicured thereto and « P“>ht ctuvnot bo said to have an Inclination 
having a gripping Jaw. a flexible member hav ° »•'“«“*«? that the earth', axis 

r„J one end mov.hlv secured to the handle. '» P^n- Of 1“ ort>‘t ut an 


plpts, oil well casings and tho like, and more 
particularly to a device of this claas com 
prising a handle, a bead secured thereto and 
having a gripping Jaw. a flexible member hav 
lag one end raovahlj secured to the handle, 
1 and means whereby the other end of the 
I flexlbb memher can be ndjusubly and remov- 
] ably weund to tho handle 


OON*T BUY GASOUIVE ENGINES 


IRW," a two-cylindcf SBnolinc, kerosene or alcmhol 
lonuiiig power Its weight and bulk aro half that of 
It* lass to Biiy-I>r«s to Ran Quickly, easily started 
ti aii> wasoo It la a combination portable stationary 

r rrwPLc pvwp co ., Rtr ivm< isth 



VlCTOR^ltry 

Vacuum Cleaners 

We make a specialty of Electric Stanonsry Vacuum CUaoert lor 
residence work 1 H P motor You can install it yourself m two 
hours time, only one pipe required and that made from uickeL 
plsted tubing , slip Joints whh polnhed fittings, no threads to be cut, 
can be installed u the finest homes wahout any chsfigvomneat. 

Electric Portable Vacuum Cesners, the finett in the land 
Special inducements if you buy direct. Scad for primed matter. 
VICTOR CLEANER COMPANY, MaaufactHwa, Yerk, Pa. 


II ti iisndie' "PP *“ *"<1 Winter, thua 

ably oi'eiinxi to 10 causing the change of aeasons Nor as a ma^ 

Bessllstg nnd LUebtIng. ^ 

A’lTACnMENT EOtt OAR FlXTtTRES J, pjan, qj tho earth's orbit Interaoct the plana 
H I'ATo. Kansas City, Mo Tills attachment sun's Mjuitor at an angle of 23 degreea 

Ik adjustable to gsB flxturea, and offers a jq minutes See Young's “Ueneral AatroDomy," 
suitable Mipport for a number of brackeU pr,,.,. jj postpaid, Article 282 "The In- 
taming smoke bells at their outer ends An (.unafton of the sun's equator to ths plane of 
objei-t of the liivebtloii N to provide an article f(,e ecllpll, is T degrees 1(1 mlnutw to the 
which Is tspeblc tif adjustment on the gas plane of the torrestrUl equator It la 20 degreea 
Hxturo, so that the smoke bells may be sus- nUnutes The axis ol the sun Is directed 
pended In any desired position. almost half wa,v between Pegs and the Pol* 

Star" Two hundred years before Christ the 
Howsehold Utilities. Oreeka had measured the Inclination of the 

KNOCKDOWN ('OCCII — 1 E. KRBiaow earth's equator to tb* plane of Its orbit with 
Ualllmore. Md The Invention provides por- a good degree of accuracy 11 Is half ths dlf 
tlons of the adjaceut chair structure which fcrence of the altlludo of the sun at noon on 
may he removed from their normal pimlthm to the day of Ills summer and of the winter 
he flttid botwceii till adjacent chairs locking solstice It can be determined by the length 
the same In fixed position and funning. In of (he shadow of a vertical pole at noon upon 
conjunction with the seats thereof, a bed mat a level plane durlug a year There is no rea- 
inse, and provides chairs with complementary son for douht that the position of the sun'f 
auxiliary sections which may he removed from equator in igiace Is aicurately known, and that 
the normal position to form. In conjunction of the earth's axis to tho plane of Its orbit 
with other chairs and like complementary sec- Tbo seasons of the- earth la a reault 0/ all 
tIoHB thereof, a reclining atructuto this, but not a proof of this Between these 

two there is a great difference 

narklixea and XievbBiilcal Bevlce*. (12481) W. P agyg. Do you know 

HHEARlNd MACHINE— J E LxAEB, Knox- of material or composition of materials 

vine Tenn This Invention U an Improvu- 'bat tho resistance will d.creaae or conduc- 
ment In shearing machines, and the object of wlU Increase, In proportion with the 

the inventor Is the provision ot a simple and voltage or with the Increasing of the voltage? 
easily operated machine of the character spec- > want to get some material that current will 
Ifled wherein the upper tut ret la moved angu "‘A P"** through II at low voltage, but as th» 
isrl^ Slumiuneously with the iow.r turret, and voltage Incteases, It will allow the current to 
Is moved verticaltv with the ram toward and P®"" through It A We do not know any ms- 
from till* lower turret trriftl whw>f electrical reMsUnce de^jendi upon 

HOUSE FEEDINt. MAC;aiNE,-JoHN B “allows^ 

JonNB. PYclrraont, W \a The Inven Ion pro- Increased, but this Is 

vldes a machine wherein grain may Is* mt>as- ^^1^ 

ured In bulk quantity to agree with weight, ,,o.oav vir cv m . , . 

provld>‘S n maclilno wherefrom varloua quan (12482) W. Q. T. gayg A claims 

titles may b.' delivered, the regulator for said that thunder and lightning are caused slmul- 
quantities being operated by mean, of select- laneoiialy by the coming together of two oppo- 
lug devices, and provide* a simple and ef- iUcly charged olouda B claims that tbtmd*r 
fective measuring devlo controlled by a aim- foUnee, IRihtnlng, In that the thunder is caused 
pie construction to provide a variety of *f- »/ the Blr rushing together to flll a yscoum 
which has been made by the Ilgbtalng'i pasa- 

EEKDINO ATTAOHMENT FOB TYPE "V teTmte':' ehr*'".. oolif’ll 

wniTivi’ MA4'frr\'FR i^r M Riisrif AtlAB ® porff'Ct ui holding thftt ii 

WRniNO MA<HfNEB--H M Btiactt, Atian rushing hack l.to the oar- 


(12482) W. Q. T. gayg A claim# 


invcrdten relate, to •"Pavement. ‘I- 

jln feeding .tUcbnnnts for machine, 'o; '»^Lectrlc dlmiharg. and the i^t^tlng It tte 
in, enveloiK... telegraph blanks, etc An ob-l dlschtrga. The tkvBder 

Ject is to provide a derice In ^ U a rwult fpllowlng tho dtacharf* of the 

Ivelope or blank which I. crimped who*. *«^Ll<Hrtrtc strain In the air 


face, therefore, Is not In a Slagle plane, may be _ „ 

fed through tho device and with as mooh (12488) W, C. H. aflks: In yonr 
certainty as envelopes or blanks which arc anowera to questtona will yon kindly tell me 
not crimped, and which, thwelote, preaent tbo name of the brilliant star or planet high 
a piano flat aurtaco to the fnetUng inatnbgr. In aoutheastem sky which was paated by the 
moon on the evening of May lUb? Their dla- 
Ikealca*. tanM apart waa not over two to three degreea, 

DESIGN POR A OLABS VMl(BI.-42. F. ^ •«w«Jd A The planet whOM naiM 

PatmcH. Honvwdale. Pa The dclgn In thla y«« U Jupiter. Tw Would be Ih^ 

I. reprewntatlve of a wine glass *c geh- «**<> *" 5?”®?*”* ?*“* 

let, along very graceful and Simple lines, the ““J*** “ ** ‘Jl* *•-** 

ornamentation comprising a bmpl enolrcltef the en! 

article near the rim, the band being decorated 
With a flower repeau-d abd Boparated by lb- 

tertwlnlng lacaa Yt toe# for then. 

Not*. — Coplet of any of tbafle pataati srtl (IMW) W. B. H. Utol. It tttlft 'tJiy 
he fmnlaked^ tte icmmnm AWweM tgr ahCMt tyf WhM Mtteafy em iff IMfitMlMiff 



mmnm American 


w* tw • ta«Mn) br tto dMbl- 
. tf i wul b Taxntflt tiM ilMI with R 

trtJt i m Wt.TMPirit, and Mm tb« varnUfa i« 
M Um cut Aic« downward ntton tb« 
wmk*. When *H lo dry. W)rt tfao payer aod 
Mk 4t off ths clRM oarWhiUir tiu all U re- 
RROfyd and the out U olaaf. H a aacond coat 
«f f«mMi la pot OTcr the tut. proliabl; tho 
•nMaco arUI he iaprorad. Anr aocb traaater 
Will *t courae rula the cmt The beat way ia 
to make a negatlTe from the out, and than aa 
manf lantern aJldo poaltlwi may b« made 
tram the negattre aa you dealre. 

(UM5) 0. C. A»ka: Pleaae explain 

whether a hlefa-wbeei wi«on puUa eaaler than! 
a tew-wbeel wagon, the wagon to be polled by 
a team wboae traeaa arc berlcantal and tb« 
wheela not to ahtk tn dirt A. On a perfectly 
bard ■orfBce and with frlctlcoleee bearingi, 
the idle of wheela would tnaka no difference In 
the traottee force. But ae aucb condlUont 
uever exlet, the blgfa-whaol wagon has the ad- 
▼antage of emaUer leverage of friction and 
surface apeed of Joumala, and of climbing 
over obatructlooa with a more gradual lift of 
the wheel and axle, and leia abrupt angle of 
force, tending to atop the wheel when meeting 
the ohetructton. The amall-wbeol ayatem offem 
certain cweatruetlve advantagoa, lighter end 
atronger wheela, and no very great difference 
In tractive realatance on hard, amooth road» 


aacurlng any aarlona opinion from any aerrlce 
man They will not expraaa aby opinion either 
offlclally or ortherwUe, exoeft tn jeat aocb, for 
tnataace, aa "latuu a call for a peace confer- 
ence,” ‘‘call on Carnegie," and the like 

(1248*) J. C, U aaka: 1. What makea 

thti world turn on Its axlaT A We are not 
able to lay what force produced the rotation 
of the earth upon Ita axla. Itt Inertia In a 
■pace tn which there la no appreciable realat- 
anee malntalna Ita rotation. 9. Name two or 
three of the beat diamagnetic anbatancea A. 
The more atmngly olamagnetle anbatancea are 
biamnth, antimony, tin, and copper, although 
no anbatance la aa atrongly diamagnetic aa the 
niagnetlc anbatancea ,are magnetic. 8. How 
far west of the true pole la the magnetic poleJ 
Does the needle i>olnt there from any poaltion 
on the globe! A. The north magnetic pole waa 
located by the Norwegian explorer Amnndaen 
tn IPOT In latitude Tb deg. 6 min north and 
Icmgltude 98 deg. 47 min. weat The aouth 
magnetic pole waa locatad by Lieut. Shackel- 
ton‘a party In 190H In latitude 72 deg 28 min 
aouth and longitude IBS deg 16 min caat A 
magnetic needle at any place on thi- earth 
placea itaelf tangent to the Hnea of magnetic 
force at that place It pointa approximately In 
the direction of the magnetic pole, but only 
approximately , but It doea not point eooatantly 
In the same direction It ebangea from vear 



to Ita starting point, and so continued A The 
Moon goes around the Earth each lunar month 
It doea not go hall way around and then re- 
turn How could It? Aa well aalc a baa<* ball 
to atop tn the air and return to the hand of 
the pitcher The Moon Is a Ikavi body In 
rapid motion, and cannot atop Itaelf any more 
than a cannon ball can atop Itiwlf There are 


ruble Inchea of air at 28 pounda pn-ssure are 
ronfaluvd In tank? I flgure It to la- 20 ttuic* 
80 cubic Incbea, equaling 1,000 ruble Inches at 
28 iMunda. A L'ae tbe formula p d ~ 3 + » 


(12427) W C, F. wrlteg; Conatt-uc- 
tion No 124811 1» U H U. dlffeni from that 
given In all lextbooka for Inacrllilng a regular 


radlna of which la half tl 
circle. Therefore the dli 
point of tangtnty la equi 


FORE RIVER SHIPBUILDING 
COMPANY 

QUINCY. MASSACHUSETTS 

Modem Cargo and Passenger Steamers 
Naval Vessels 



Recent Construction 


EVERETT, MALDEN. 
MELROSE. NEWTON. 


Freighters — SATILLA, 
OCMULGEE, OSSABAW, 


OGI’.ECHEE, ALTAMAHA. 


tence equal to the aide of the Inscribed di ca 
(on The rule might now be simply atated 
hua , Draw two perpendicular radii, and 
rom the line )ololng the middle point of one 
A the extremity of the other, deduct half the 
■adlua Of the given circle The remaining aog- 
iient will la- the side of the diu-agon 

(1248S) O. R R Mtya- 1. How far 
vlll a 3-lnch guu throw Its projcctllea? A 
I.WK) yards (this will vary somewhat with 
^nations in the elciatlotii 2 Uow far will 


and aolve b\ proiwrtlou as b< fore 

(12491) J P F aaka 1 have built a j 
store room 22 fis-t front and 75 feet deep, cell | 
Ing 14 feet high Prunt of bnlldtug la all glass i| 
with two windows In back, which gave fait | 
light Kullding ia fating south, with gni 


of llaht , cloudy days It Is moiiu 
Is no baekgroimd to show wind 
t night by electric light shot* .a 



of the D. S. magairtne rlfie with an elevation 
of 48 dttgreea haa Iwen computed to be 8.468 
yards with a correaimndlng time of Bight of 
81.86 aeronda 8 Otve the penetration. In 
Inchev, thrt>ogh earth for tho following pro- 
jectiles. United Btatea raagaatne ride- 6eld 
artillery . siege guns 'Hie penetratton of a 
magaalae rto« In loam,"' practically free from 
sand, la 18.8 Inehaa at a rtiige of BOO yards 
mrnpla penetrations, norma) toipael, for Beld 
and atoge guna have unt been determined. 
6. WUl ttaae projectilea penetrate greater d1*- 
taaeaa of «rth at long dUtancea than at abort 
dlateneea? A. No , heoause tbe projectiles will 
kavt a higher vatecity at ahort dtotanesa ihan 
at greater onea. 7. What would be the pMb- 
abla aumbor of frauiqiorte, largest else, re- 
quired to transport an army of 900,000 men 
from Japan to tbe waatern cout of the United 
A PM»htbU 100. «. How long 

wanid It taka aneh a fleet to make the voyage. 
oonaMrlpi; that the fleet mnat keep together ? 
A. 71%e dletanett of the voyage would proh- 
ablv he about tjno nllee, and aa the fleet 
wpuM he Uktlted ia ite movameat hr Its etew- 
eet geaait. probably tan kaota per hour, tbe 
dtetUM tmTtted per day would probahty be 
akflht MO kaota. ThU wonM be on the ae- 
tin^^n Ot ao Inftrfaraaee by the eaeiBy and 
aa MOtdOata or OtW ntohape. fl. What 
(Hive yMi «• tlW Annowtag l^potheaU ; 
JgpM Mtiuntt any deioiara^ of ta- 

te^u to attack atj pattoo^ eeimbepcee to 
eoMMiidi '■!? Uifge flwir of ••(hooo taep on 
at ^Mwbktda aatl . iia*aeaki. 
dwyn, m IHIm t*fc»7: 


throw buck the light oh tbe goods behind Ihci 
glass. Tbe tmckground need bo only 1 to 8i 
feet high, so that light will pau over It 1 
Into the store behind If tho store lighting | 
Is bsd with the background in place, prism 
glass In tbe npiu-r part of tbe window will 
project the light back sufltctentl} 

(12492) F. K. h aake. Can any two 
or more chemicals, either liquid or dry, be 
brought Into contact (not forcibly) and cause 
a quick combustion? A. TTiere are a good 
many sul«tancos which take flic upon com- 
ing Into contact The end of a match and 
«andpat<er, tbe safety match and the aide of 
Its box sre examples Phoqyborus and lodlnc 
wlll ignite by mere conlaet wlthpnt friction oi 
pressure 2 An- there any chemical suli 
stances which upon la-tng na p oa e d to the nir 
wUl burn almost Instantly? A. Hydrogen and 
clilurlnr gts mixed In equal parts will ex 
plode by letting the aualtght flail upon them. 
Impure hydrogen' phoapkida gives a vary In- 
termttog case of spontaneena oomhuotton when 
It tecapws Into the air. 8. Are there any 
ehemleals which upon batng expooed to cer- 
tain gasei hum almost tnataatly? A Finely 
divided pboophorus wiu taka Are almost In- 
stantly when It cornea iota eontact with tho 
air. Theae and many other cjbomlcal oxper- 
tmeDtf of equal Interaat are flMcrIhed la Bea- 
edict's ‘‘Chemical lAiqtwo Biperimwite.” 
yrttieh w» win send for 92 by mall No such 
axpertoMuta should be attex^ted without ape 
(rtal procButlona against flytauf ftaoa or lire, 
jgXcept by a person altwrdy •xportonetta In 
.^(OteqMggi awHpttliiMoi^ «r» not gdapted 
*t0 A dflXMM ggMitnr. 


I U.S.S. “DELAWARE” 
I the largest battleship in 
I the world. 

s 

S Represented the United States 

S in the naval maneuvers at the 

s Coronation of King George 

5 

I Newport News Shipbuilding 
i and Dry Dock Company 
s Newport News,Va. 

S Bui/drrs sftht U. S. S. “DhLJti'ARh ” 
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HEW BOOK!, ETC, taking, and atUs luakera of tbla coUBtrjr hara 

KtiBNlTi Bic. By Frederick 8 '«“™ f"""™ Mwl anrm^kt^ map 

II London' Methuen A Co. P«>-tlcula.ly aa re«*rda alw. TW» 

lo 305 no ISO plates. ****'’ ** »“*•! lo'd ll*ht In weight, but la fully 

ua Infiirmlng as many American atlaaca of 
i|iiii 4 iiiH \<i iinni icouse o ft con- jtii' auporflcUl area Tho United 

r;.p-'«nd ir Xat*;, 11^ >« -ry “Pt to be n^lected In auch for- 


ronJilioiii look alikr to thr i 
n Ellmd^ Motor in lira Frropi 
n«)i Imve tailed to flv al 1 )mv9r ui 
dri rar** atfnoat>Krre F.lbodjreeni 


ABOODOILGANinJ 

filled with th.it famous 3 -in-One 
oil for only 10 c. Tins speclalfl 
offercoversalirnited num- |ff^| 
her of cans and Is solely to IUtIa 
I ntroduce 3-1 n-One to new I 

Ih e oil alone Is worth IfJ^ andpolishinR 
10 c. If you haver J^,^furniture, 
never tried fe^reventing 
3 -In-One for ||]C rust on any metal 
lubricatinKanyi**' surface, do it now. 
mech.anlsmj^ B Wrap a dime In a 

ctoingljjrt Ci.UTH‘£^o7l 

T- R ^^COI»IPANY, 42 AZO 


UK Infiirmlns as many American atlaaca of 
j -ihiH i.n«m.J.ftl..a*a to thft con- auporflcUl are. Tho United 

j U 1 > MW 111 s Iiurj u o »I s ■ Hliitca la very apt to be nefl»ctn} In »Och for- 

j I fu > po >11 lip «ii a e a )oia ly '* ™ ^ ’ ci^n works of reference, but It is not In the 
0 i.iiiu j wi m IN 11 1 1 " prearnt loBlancc The South American mapa 

Ina nil of Ui> pifti.a «t 111 .' ba.k of the hook, pcaaclon. . 1 ) 

0 , 11.11 «o,i,,l l„ 11 . 11 , 1 , more UBablft If they wcM- ^ admirably treated. 

1 ‘ini uimiiin tin* tj»xt ; Ntlll It U ttlmoit 

lit pHv lo tMlil. Ui h an lIluininutluK and Le CoNBTBlTCTKUn »E CEWa-VoiaANTS 1 re 
iiiformiiip hook I'.nnit-ih furniture at the pri-a- Sorle Cerfa-Volants sliaplew, a. Du- 
|,m iioio MippiioH on. of tho moat tiiteroatlns boucht't et J. Frotehe. I’arls: Llbrslrie 
I III Ills fill till loiiiitoi, and the aim of this Adronautiquo 8 vo.; 24 pp. 

I hook Is to iiHsiNi thoso who rolhftt or who Klto flying Is one of the moat ancient and 
1 piirpose (olliiiliip Till! NUliJi-ela of the plnti a hoiniriihle dUi laliins of mankind, and the fact 
allow II (I ml. nil to avoid file mori eouiinon that the modern Meroplane partakes very much 
SI ilea, lull iilve a few of tin general ti pea of the nature of a niotor-drlvcn kite lenda 
with wlileh II eolleitor may meet A falae Idea new Interest to uii old pastime This pnniph- 
uf P.mkIIsIi fuiiiltuie would he foiined U a let Is tuo ftrat of a aeries on kite eonstruc- 
iiiajorlty of llie pliiles reproduted were only t/on, and coritalria folders which show plana 
Biuli as are hi liloiu or m ler found for sale for four of the almpleat kites known- — the 
hut at the same lime serve aa eaniiiplea of the pear-shaped, the heart-ahapi'd, tho beiagoiial, 
Hkill of tie old lahliiet maker Hi productions and the iihlona Very plain Instruction! ac- 
frum till pattern hoi,k» of I'hlppi iidale and hia euuipany the diawlngs. 

Niii.iHsots Imvi been avoided The hook will AncikM Myih 8 IN MoDBBN PoBTS. By 

km«i ,i«e to those who are not veracd ^ Clarke. New York Baker 

111 the Ntu.lv of UnailHl. furniture ChlpiKuidale. ^ Taylor Company, 1910. 12mo.: 360 

Itui, AdHma. Hlmin'r; $2 net. 

Ili‘p|)(‘lwbllc, ftud Hlnintou arc nlmoKl huum*- . , * ... . s. a ...i «» 

hold uamiB in thl- louutry uh ,n Kugland , A beauUfuUy printed and moat beau Ifully 
„ I I II *1 I 1 1 # wv 4 k Innind bcK)k, hcII Illustrated "fU* Proine- 

tlTt‘wo'‘hnVe ae. forrio "tTne ‘ 

III wi urn HUH III a ong im Afooii and the Siin from the Homeric tirmna 

Tuf Pi km'M ur (>i u Pohhathehh io Kcuth” 1 h the full conteots The author 

By Eblhor Singleton With crltlrul i,gg written "Haw l home's Country-, "Brown 
tiouenplums of plalos by RubsoII Slur- tng's Italy" , -Brow nlng's Kngland" , "A Child'* 
gls New liirk,^ T)ouble(lay . Page & i.uldc to Mythology," and "Longfellow's Coun- 
^,’( 1 , 1408 8 \o , 664 pp $5 net, whhU show an appri-clatlim foi souiu 

Thill me hiippy houi-H before tin old furnl- of tbc fascinating pbarea Of literary environ- , 
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THE SEIASTUN IHHClENfi&a LA 1 » 

The Mwattia UOt fa W tqlrert St, Owfkwaa. ^ 

This GRINDER 

a Hae no pump*, no valrat. No ripin 
iwrod to niMy it with walar. Alwty* 
^ reatiy iot use. Si inp ia rt in eon- 
W alruction, most tAaett in opnn« 
] tKw. wiB Mmtt ifaa. 

m W.F.ajm.BtfMsCe. 
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CwMaa/OmUSkt 


iJiWtUIMMiCfl. 

■KHMnr.ik. 
1S4«(88 WMfeloftnX. 


Fall of 3 ‘in-Ona 


(litliiiNtiiHi \sho pkkM ii)> thW tlDe ( 

<>r phui'w with Dm nccompitiiv I uat ti'X 
Wduili’iful lH\i*D*ort4*>i of buUA<'h4>)d t 
CN of iii“ b4'lon>:iu)iH iif nolnbh j>i 
, nud d« <« rlptioQB of loonm rrowtlMl 
list ful .nid often hlglih ornanuntal 
df ^}lnllH!Md (1 h>h INiit I doBliutf 
I South! in fiiniltnn*, pi«ni44'K upon 4>i 


EUiS ENCtNE CO. 
ST Hallrtl St 
Bcpolt. Mich. 



iiiHlilonB of IlguriHl velvet 
fiirultuie we lire pii Hinted 
!i as WIillum I’.'iin'a desk, a 


w riling till l>i I iKiHilou I 
1 1 (iillug di sk of John l»h li 
I h.ili hilonglug to BiiiJniij 
of wlilih III llgliikij tIpH |l 


Ine I'olli'c 111, lit Heveral of the lllustrattona are taken 
lent glv from the palutltigs of Ma* Klinger and one CROBCT 1 

I iieruon- poetic aide of mytha The binding la partico- ^K^ ^L Swiss Files I 
luled with inrly bandiiome, showing a Indloloua comblna- 

ling with KMii.istKlUNa L\w You I Tue I.aw or nwfled on recelnt of 6 cents In 
n our no Co.NTBAci By A eiander Hsrlng, C E., MONTOOMatV * CO.. It* Ntaa SMSt. Naw Vstk Oty . 
i.lb, LLM Chicago 19U. Tho 

' Myron C Clark Publishing Company, I — ■ i 

iH of'mik Price, M net. , [I ' , !! ' 

lilt “reo' l'"' '■* ‘h"'"6ed particularly for the use L i: {t.“' '.T, 

uiHi wtlli "'*lhe,-r* and engineering stuilenta It fffffffT 11''^’’'*'^'’’ 

,.4i n coiuU*ni44d text of tho law of c<»B- ^ n ■ ■ n ■ i mi U TaS 

I'l.HintoU entfluotTlinr. or rHthnr a* i. it »il»m * co.» !>.#** •». Ml I imUm* W. 

.‘oLeeOou'' wnrmse-‘‘7na^‘IdjudimJ™^ in“ FLY P A P E R B. - FOEMuiX8“FbR 

Non while I engineering siihj.cts The underlying Btlohr Fly Paper* or* eontadned In SCtkKTiric Aggm- 
leme the f n „ f . ntr. •! . f e, nrer OAK BUPPUktlkaT No*. 1 U 3 T and 1 SU 4 . ■.<* ItSW* 

M lihrao t II J ^ , ”, cwnUloa BtrmJ rMpm, Price 20 oeaie eech* from 

tbi «M 4 ( '^hctlMi ai»i»ncd hj or t 4 i tlu* i'Ogl thlayflloe. end from atl oewadeeJert. 

/i»Ju<l(lfr l*oiia«*<lueTitly, th4‘ author 

N.w I.ng ^undivided till null lu p^^nted ArtkU* tMi Metil SpMiakiM 

Hie plen a -"t- forth concisely and logi MANUFACTURED BY CONTR^ 


^jwKy *f*SA** » **^rilil 


UiigllBh peiloilB, with churi'li I 


stoolH wiirmliig pans, trunka nifthognnv tahleH 
and iui>buaid<i, line ts'iinphs In iiiaiiiiietrv 
(hairs fieiii the l.ansevooit and Hi liny hi film 
Hies, mill hall clinks of i|iinlni design I'ail 
V Biimmoi In s (In wuik of the elgtitienth cm 
lurv, with 1th hiniifalts duiubwaltera, and 
chi-stB of diuwiiH I’nrt yi Is devoted to 
fhlplK'nd lie, and tin plates show most beau 
tiful exiiiiiplis In I'lldniis, ilmlrs lacuuer tri 
blcH, Hi’ttis'H iind iiilriiirs I'arts VII aud till 
(Sintlmii 111! hiBloiv of fnmlliiie through the 
early p.iit of tin iilnet. enth eintiiiy and 
i|nlti fnlllll till I'Xpi elutions aioiisid hy the 


exemplifying the pilnelplea and showing their 
application to engineering The authors pur 
pose In wilting tills voinme of his work la 
lo give tin student aa will aa tbu praitla 
lug iiigliiiir, an unih istanding of the subject 
Huffli'teiit to guide him In meeting the legal 
phiises Ilf whiilivei hranch of lUgtueeiing may 
he the fli'ld of his ni'tlvltlea As stated In 
(he preface, tin author does not believe that 
the ctis. system of tesehlng law 1* the Is'Bt 
one for englineririg, and that on the other 


Staapist Dt*w MmM Sts-sbas iM Sere* lUMa* ««tfc 

H. CAKIENS MFC. CO., 


Typewriter JTPE S?„£”L"t^ 

wrhsM mhI OOmt MkUus Uehtg SimI Typ*. 
M*k«n of Sta«l Lattses, MoUlStMap*. 5t>aielle, Et*. 
NEW YOU STENCIL WORKS, IN Nuan It. , HT. 


/‘H-r 

Wireleu 
r Operator’s 
Head Receivers 


Holtm-C«bot Elec. Co. 


Sa.nb Aiiah? By Paul turea In 
ariB Iilbralrlo Adronaii- of referei 
8vo , 109 pp , Illustrated , p 


Inid, and must Judiciously, tbi 
18 Ntatinl aliovc This volume i 
law will prove useful not only 
or for use In csinncctlon wtti 
ti'ihnieal hcIiooIs, but alao as a 
ee for the piactlslng engineer 


)AWN Ot MtlllTlCKBAjreAN ClVlUZA- I 

By Angelo Mosao Translated by - 


the of Hi.ppor. froii, wings to pro ^ Baylor Company. 8 vo ; 424 

n' v^'..M hi i,nrti"r "i, ’“.m 11 “ Thsf Thr PP - 203 llluatral lons. Price, |4 net . 8 «®AU°KkC?SNS[? 7 ?’. 

invuirei ni.in.l hiK I'onnhifll^^^^^ '•Ai'roiei " '«■" ' ''' '’‘““"•y- ““ E. V.-WAtti-ARD CO., Z 4 FrMllUart St.,K.T. 

Iiml Iliilms for 11 inanv advanlages uv, r the I"""' ' - — — — 

Noi.ml .iigl. . 1 . loplaiie at pr.Nent In vogue 1 ’*“* ‘’F , 

,'l til on 111 I lilt ill • ImniiK >1 "" •'"•'‘cn P'dliiy and decaying bone are made 

iin ' hv 'i"lter..tlo.. and me ' eie.. reL'.ei/’to y'‘ ‘ ■"’''y 

roiiiii’ilie \I 110 I 1 K Otbei claims to siipi'iliirltv ^ 6 e beliefs observations, 

Is Hint of II hill liiiidhig tnst, .id 'of the head l>"S"hiiis 0 / bygone rai'ca, aud 

nil iiiiiiioiii h I.. nirili now iiiiidi iieiessiirv In *'**' t*"** fcvHng of renewal and 

i!rlnvl'.'" " i'll I I'^'i'lio '1 the "aroiii'id I'lo' 1 ' (.'"'“'ration wlilili iiiini'S of rontait with 
, , , , ,1 ,.,t„ I ' (hlldliood It. unv foi ill, racial or inillvidntl. In 

^':Tr''i„;rrr rrrE.:: 

' ' '' aceompanlea the author UBoa hi. ckpcdltlon*. Ml-UJ-ilS W«t IBd 4 .«i|,«M. U lA. A..W. 

participates In the Joy of bta dlacovorlea, and ^ ‘ " — — 

rut, W.mii, WIIIE A'H.ah or Mopf-hn Gkoo- follows him as be reason* back from the phy- ^ | lll|ftH! 4 Wga‘^«»r 

KAi'iiv, riiiirUAi, ANI> PhtbjC'AI. Intro* gieal featuna of his And to the mental charac- ^^^^^HmHB^Xsitw/wwai SxJrwkrflW- 
dmllonhvJ Scott Keltie, L SiD , KiJln- tprlatlca whhh detennlned them. Who can MtUlMYnila 

'hiiiKh and Ijinilon W. A A K John- near mention of smh toptca aa the ortglo of iylsMff'SiiBflP, 

stdti. Ltd, 1911 _ BthbU 4 to ; 128 plate# writing, the origin of art la religion, tbc TL 

and 98 page index Price, |3 coloration of the i.ody, or prc-Uomeric navi- I fancKeT « T «* W# "'-nPA li" 

It is iiHi.mlslilng to re,, what a very nauable gatlon, without being at 0 «K» eager to know ** T 

iiliiN iiin Is iihtiitnid for anch a moderate what mcarch teachea -na of them I And when, wSt 

Him ' 111 - iml.lislii rs nri known for tb* qnal as In the present Inatance. laacriptlon* and dtsfeiai to tafk** 

tv iind nriuiiiiv of their work, 'nift map* wratunis and carving* ar« tnit hefora u# In M <« ... -T vn- . t^ St 

lie I bn I 111 , I overburdened with bm mui'h aueli profusion, and the argUlUftttt ItOW tb*w K « ‘ ',1 * S . 

ietiiii ami show ev, 1 v Indication of being back to thrir makers k ao aimply atatad, we N ^ , .wf , 

hormmhlv up to date The prodortlon of oan not but feel aomethiag of.th* thr 01 of/ ^ 

in atlas It a tcrioua and expeoalTo uNeP' dI*coT«y which energise# the WtM« Aha ea- 



tii;^ nil ill liTiihiui) lo tilt* leroiiTid I*io 
I i*i niiMli foi Kafo In (.hho of 

I fullin', nnrl tin* trunavorBe utablilty of * 
A«‘roli t ’ 1 h Ni}p|H>ii4Hl to l>o to a gri*at 
f uoffiriiHtlt 'I’ho luventor la V4‘i> mutb * 
irnt'Hf Iind write* with tho ginrority of ^ 


^^^*** 1*1 


.1 eOCKET STE*X. TAPB# 

.itar_jrsac‘B!irat 




M ^s, i&ii 


SGimiFiC AMERICAN 


‘ irtrtM Wn t9 «lT« Tltolltr to ttw pMt throtuili 

tM iaetUuiii <H tbe prlntod TUM well- 

attfMtlr* oMtHB* te ^ neeoBd of 
a MriM 01 Uir«e, tba ftnt dtsallnt •pootUcaJiy 
tvMik tlw aubject of tb* eacavatioB* lo Cr«t«. 
tan Qasocit Month. DoscriblDg tbe ap- 
^ranoe, coior, data* of halgtat, 

mud cultivation of all 'desirable hardy 
MtiKtoeoua perennials for the formal or 
wild garden, etc. By Mabel Oabot 
Sodgwiilk, aaslstod by Robert Cameron 
New York: Frederick A Stokee Com- 
pany. 8 VO,; 516 pp.: Illustrated Price, 
' 14.80 net 

All the scattered loro of doral cHtaloKUeti. 
insfastoea, and handbooks aeenis to have bcun 
bronabt togrllmr hero In nio»t attmctlte and 
aalplul form, with tbo addition of much that 
tt would i>« hard to And olsnwhere. To besm 
with, tbarn Is a largu color-chart abowloK the 
tint! of dowers and naming and numborlag 
them, so that In the descriptive Hats follow- 
ing the eiacc color of an.v tlimor mar bo do- 
teruilood bx a rofcrciiee from the Hut auw 


abuwlDg I 


given 


There 


teworihy |i 


Lersiicrwd 




water plants, of lollage plants of vinio 
climbers, and of ferns An lode* of 
bOtanldii und Kngllsh iiuiiies fuinlstaes 
ateeta to any l'•'(4ull<d Inlurninllen In the 
main body of tbe work eaeb pngr Is beaded 
wltb tbe nnuio ef a month siid U divided Into 
aiX columns In Uie best rulumn Is the eulur- 
OUiaher of tbe flouir lu (tic stcond lla Kng- 


Tbe fourth column lonlHlus a bileC deacrlii 
tlun of Its appearance, often with a reforenre 
to an excellent llhiatratlon , lU.’ pled in whUb 
It la beat iulti'd — the rock garden, the border, 
the ornamental bed; Its mode of prnpnauthm, 
the ioll wlllih It requires, and oilier miles ef 
Interest The tifth colnain gins the height 
to whleti It grows, and wheilier In sun or 
ahade The last celninn stales the lime of 
bloom Many dlsnpiwlutnieiils and mWlskes 
may be avoided Uj a is-ferenie to this tom- 
pendluni Hy Its use In touJUntllon »lth tbe 
color-ebail, tbe gsrdeuei iiiuy' visuallae bis 
proposed color sthi me and make sine Hint Ills 

and satisfying 

Tub Automoiulk Its Selerlloti, Care and 
Um. By Robert Sloss. New York 
Outing Publishing Company, IblO 
iBttio , 194 pp Price, $1.25. 

Like Tiunysoos lirook, the stnam of books 


designed 
an automobile bids fsli lo 
do i want to use my cat 
tbe wuiild-ls imrcliaaer b 

und the nature of tbe n 
tar must be driven, depel 
latllon and eemfort of I 




Wbi 


Tkk ELEMk.vrH Ok GkAt-HH STATitmta By 
William lA’dyard Cathcart and J Irvlu 
Chadee, A M. N©w York, O Van Nos- 
trana Company, 1910 8vo . 31i pp , 
159 llluHlratloDB Price, $3 net 
"Uraphlt SlatltV Is a survey of tbe Held of 

tlons aril used inattnd of algebraic analyses. 
Uy this method It la possible to represent tbe 
magnitude, dlieetlou and point of npplltiitloli 
of a force by the length, loellnatlon nud posi 
Uon of a simple atealimt line, The gsin In 
conelsent'sa and ease oT deiiionstratloo Is ap- 
parent AfU’r expressing tbe prim lid, a of 
graphle nrlthioolle, the authors Hiiu tip studlea 
of /ofCtw and oromeuts, the fundaiueniai laws 
of tehsiott. couipis-salon gad leaerloo ss ap- 
plied to beams; root triiases j bridge tmiaeB; 
aad tlm graphles of (rlbtlun The work Is 
pgrtleuiwrl.v addreaavd to atudviita of tuaelnv 
ekglheutliig ahd naval architecture, and tho 
prlhclplea of tekphi” «r« alKiWn In their ap- 
pUcatlba to mechanlam aa well as to frniued 
striiclnrea, TTio dual ••^•Hou of the volume 
pNsenta a aeries of loourent diagiama for 
tbaftlag, with lest prohXHub aptreitdfd. 
A»PI,Un> TmaiTODTNAUtGg yOB ENaiNWBB. 
By WIIHbiu D. EhmU, M.B. New York; 
D, Vbh fi^atrand Ooittpgay, 19X0, 8vo.; 
498 ixp.; 816 llltM$nitl<»A. Price, $4,50 
Mtv.v 

Tint ubBtaat for Mpiwiadey between tbo 
klrkw mgtna, the gaa aoglao, aw) the turbine 
^uMliiliee -PU* hf tba moat atluiBlatlhg apec, 
tBclee «f luedorn pwgraaa. The advanhigt's 
BBA .'d^wbailka trf eartl, with tho determined 
♦<^M!tf of ongtttoefa aad Inviuftora- tn JaiyreHsa 
;a«4 rodatw tke- otUdf. Jl«M* w in'" 
that at,, m ptuh-i 

m'|wirwgi-(i4* a»c*«>cy of j9iar-|i|idia movar 

of tb*j 


world. Tbe text-book in baud maintains tbat| 
thermodynamics It neither uathematlca nor 
logic, but physics, and benos ahould lie pn-' 
sented In a middle lourae that proeoeda from 
Ideal operations to their modiflcatlon In prac 
tlce, with the devetopiui-nt of undeilyhig prln 
elplCB — slopping before theao prlnclpli-a harden 
Into machine design Hound theory la given 
precedence over rules of practlre ao that 
student may first aequlie a conddent grasp | 
of underlying laws which will enable him 
attack new pmblems sneeeaafully, varying his 
rules to meet 111,- exlgenp'lcs of the parrieuls) 
ptobirm In baud The ruU and diagrams an 
pli-ntifiil and ileiir I'ruhleins nro appp-ndei 
10 ('ueh division of study ppo that tbeir woiklng 
out upsy Ip’ppd to n pp-rfp'tt understandln 
Ihe precp'dlng lessppn I'biipIpMS on compressed 




nied, and tbe gss producer receives Its share 
of Bttontlon 

The Elbctricai. Nature oe Matter and 
Rapioap TiMTY By Harry C Jones New 
York; D Van Nostrand Company, 1910. 
8vo ; 210 pp Price, $2 net 
Some yi-ara ago a seiles of arlleles ap- 
if Biiii'm, d, 'Piling with 




It I 


leitsp'd, and wl 
rp'pput dlsp ppvei I, s apblp'd, which foiiiis tb, 
me III hand '1 lip leading fsp ts nud di'dui 
I lire piesinfi'd In Inngimgp aa fre, ai 
llile fiom matliemiiHcal terms A jiupulai 
entaiy dies, liallon snd tri'ntment bos hen 
aim, without iinv asirlflie of aiinrai} 


I tbo 


e pre 




Uxstloua 

The Kivf Am «i Fimiii.nu By Samuel 
0 Camp New York Outing Publish- 
Ins Company, 1911 12mo., 177 pp 

Price. $1 nut 

'I'hls attraiHve Mftle broebun Is lu issenie 
and In name a reminder of II P Wiliss die 
liiiullon that the angler eonaUb-ra bla ofMOf 
ns s line art, of wblih merely to obtain Habj 




ling enthuslns 


3ck lAiisM A Ciltical Analysis By O 
11 Skelton, Ph I) Now York Hough 
ton Mifflin l imipiiny. 1911 Svo , ;!2‘: 
pp Price, $1 50 net 
In a contest Inniigniiit, d by a l.bliago Him 
his analysis of soclnlism was swardid lirs 
irlie 1 hi iDlrodmiory chapter wlsil, i, 
'lalns ficpin ant att'miit nl a flnal Oi'Hiiltlou 


the Marxian ayatei 
Inn of ciipitallst 


the coinplexlly of I 


II n bigli itgbi 


The Hoy Skiutm pie tih Kaoia Patriii 
By Mcul HowaiU Payson New York 
Hurst & Co 1911. Svo , 302 pp. Price 


plot I 


vlded by a lilo of youthful crlmhials whp 
aeem to n-guid biirglaiy and kidnapping ai 
hugii Jokes Their siliiuies are directed agaliisi 
tbo boy scouts lo revenge for Iroaglniiry slights 
and they aie assisted In their outrages by ai 
old reprobate who has served tlino lu Jail loi 
smuggling The chapters In wbtcli tineo n 
tbe acuuti aie lowed out to ap>a by n shark 
lost In a thunilir squall, and aliiioat run dowi 
by a Uncr. have enough adventure lo them ti 
satisfy the siiungest craving. Aaldo fioiii tie 
quicllcviid blackness of two of the young vll 
Hans. Which liaa beeu put oo With rnthiT top 
thick a brush, tin* story la woll-cali mated l, 
make a boat of boy frtenila and to losplie then 
with com age and n di-sIre to li'nin aomi thing 
of wiHKipraft, tefegr«phy, apd aeeoBauttca 
VOIWEl FREMDEU LAND**. Von Dr K. Flo- 
erlcke. Kosmoa Odiellachaft d«r N»tur- 
freundd. Stuttgart: B^ckh’seW Ver- 
lagshaudlung. 


1&95 Spcv.nUervih Annual Ann, 



iilent Kru^KtMotor 


HEL/EV/NC that {he. Knight Motw 

supplies {he rfreatest measure of 

Pover, Flexibility and Silence 

m gasoline engines of hi^h power 
as evidenced by its successful use 
hy fhe foremost builders of Europe 
including, amon^ ofhers fhe 

ENGLISH- DAIMLER. MINEILVA. 
PANHARD-LEVASSOR. MERCEDES 

we are now pleased To announce 
{hat wehave secured for America, 
license to build Columbia cars 
equipped wi{h {his now world famous 

SILENT KNIGHT MOIDR 

SAe Colombia Motor CarCompany 


PARSONS’ MANGANESE BRONZE 

The Strongest Bronze 

Leading automobile companies use Parsons’ Manganese 
Bronze castings where strength and lightness arc re- 
quired. Absolutely incorrodible. 

PARSONS’ WHITE BRASS 

All the best makes ol automobiles have Parsons’ While 
Brass m the bearings ol their motors. 

Write (or full particulars and pamphlets 

Tlie Wm. Cramp & Song Ship and Engine Building Co. 

PHILADELPHIA. PA. 


"Si" , 



LEADING 
GASOLENE TR[ 
yAWERfCA 


A S buildcri of roolot truclci exclunvpdy, ii n only ressonsUc lot you— si a prospective 
buyer — loespecl the mssimum of value, long lime service snd sll sround sstisisclion 
io ibo "Msek" Truck, ll will perhspe luriher influence your decison lo know that over 
1200 “ Mack ’’ Trucks are now in schjsl operation, wrth ihe slrongesl of commendatory 
Jrttera from each owner on cur files. We build tbe “ Mack " m from I lo 7 tons capac- 
Uy. lo conform to youi own special requiremenu. Our new highly illusirated catalog 
ahould be in the basda of every inlendmg purebater It's mailed free, write to-day. 

MACK BROS. MOTOR CAR CO. 

Main Office and SIwpa 
ALLENTOWN. PA 
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SaSNIlFICAMnUGUt 


Let Us End 
That Corn 


tlie 


iiMter Js applied In a jiffy, 


tops at 
Then 


You simpiy forget it. 
ax gently loosens the corn, and 
) d ivs it comes out. No sore- 

I res'., no feeling whatever. 

'I'lie plaster Is culled Blue jay. Its 


times over, than 
other corn application 
Learn why. It is utter- 
ly needless to be pinned 
by a com. 



picture 




Blue -jay 

Com Plasters 


All DoiMi.I. SrII .nd Ga.r»tc« Tlua 
If not convInoeU. onk for ixiinplo— free 
Bauer & Black, Chicago and New York 



I WILL MAKE YOU 
PROSPEROUS 




lUnOtALOOOKRATIVE RIAinCO. 


Incorporate? 


Tow PATENTS 
BUSINESS 
ARIZONA 


Solders emd Soldering 

Q If vnu w«at a rompletr trit book on Solder* and 
iL aa Solderia^.^fivmg^oi^co/, «■ 

^ iklamltb, Ibr al 

r6i2'''MK“*53^l^Ke 76"co 
q Oidrr from yout newadailer or f 

MUNN A COMPANY, /nc. 

PM, her, 



JAMAICA. N Y. 


“SWAN SAFETY"- 


FOUNTPENS 


leakage. Whr 

supplies the ink 
anv surplus flov 
Safaty" will n 


er,.. 

MABIE. TODD * COMPANY 




Merchant Marine at an Auxiliary 
to the Nary 

(t'unUnued from pagt to.) 
that un adequate merchant marine can 
be buili up by Bubeldlee and discriminat- 
ing diitloM Jointly With two means avail- 
able of aorompllehlnK a desired result, It 
Is a sad commentary upon our practical 
atatcHiiianBhlp If our people cannot get 
logethi-r upon some measure ot relief. 
In default of this we are guilty of de- 
liberately perpetuating an endless pro- 
crastination, for which the foreign ship- 
ping Internsts are the most greatly 
obliged, to say the least. In the mean- 
time. let us be prepared for the usual 
tirade against subsidies, accompanied by 
descriptions of the splendid Imaginary 
shipping of the free-shlp fallacy from 
anonymous newspaper articles and stuffed 
editorials. Interposing all possible obsta- 
les in the way of any legislation which 
shall wrest from the foreign shipping 
umpanles that portion of our own com- 
nerco which w'e must necessarily possess 
In order to control our own ultimate 
destinies 

Present Statug of Canca- Re«earch 

(OmMimol born pupa 4» » 

■ancers and hv special methods of exam- 
ination peiuliar bodies have been shown 
list in lamer cells, and these various 
‘‘lies have been considered to be the 
e of canter These parasites have been 
lujecicd Into animals In order to produce 
eaticers, but as yet apparently no true 
ers have been noted as a result of 
these Injections In many cases collec- 
tions of new formed cells have developed, 
but HN a rule these have not shown the dis- 
timt < haracicrlstlcs of a cancer, and the 
pOHslbllity exists that the development of 
a lancer in an Isolated case when an ani- 
mal has been Injected with various 
mil re organisms may possibly be due to 
the spontaneous development of cancer in- 
dependent of the injection of the mlcro- 
otganlsnis 

As to the possible influence of pure 
chemical or physical factors upon the de- 
velopment of cancer or the growth of 
lancei tells, we posaess certain observa- 
tions Thus It has been shown that the 
aitUity of Inoculated cancers may be ex- 
perimentally Increased or decreased by 
the action of these agencies When 
tumois are heated for various lengths of 
time their power of growth is diminished. 
\\ hen they are subjected to a constant Ir- 
ritant, the power of growth is Increased 
In a simllsr manner the action of cer- 
tain t hemlcals may decrease the activity 
oi [irollferatlon of cancer cells, on 
other hand In animals fed with certain 
substatices the rapidity of growth of lu- 
odilated ( am era is Increased In this re 
spelt the (onditions influenitng the 
growth of lumers are similar to those 
wliiih ait in the case of normal tissue, 
nnd il is hi'ing reiognized more and more 
that the study of normal tissue growth 
w'lll throw light on the questions ot can- 
cer growth, and that a study of cancer 
growth may clear some of the questions of 
tissue growth 

That I hcinlcal stimuli may Influence 
the proliferation of normal cells has been 
shown in lertaln cases. Thus when cer- 
tain rhemicals were injected under the 
skin of rablilts it whs noted that the cells 
of the skin took on an Increased power of] 
giowth, thus were stimulated by these 
I hemlcals. However, It has not been pos- 
' Bible to produce a cancer by this means. 

Distinctly suggestive are the results 
of experiments which have shown that 
under icrtain conditions, namely, when 
icrtain tissues had peen sensitised or pre- 
piircd by being acted upon by speclflc sub- 
stances found within the body, the action 
of a mechanical stimulus was sufficient to 
cause these sensitized cells to proliferate 
rapidly While In these cases a true can- 
cel was not formed, since all growth 
leased aftci a certain period of time, 
have al least the experimental evidence; 
that under icrtslu conditions sensitiza- 
tion may so Influence cells aa to cause 
after the action of a mechanical stimulus 
a marked Increases in their proliferative 
power 

The study of cancer in lower animals^ 
has given great opportunity to teat vari- 
ous methods for either curing or prevent- 
ing cancer As yet no method to cwri| 
cancer has been found. NeUtaor tremtaefit 


with drugs nor serum (sspeolaUr pro- 
pared In order to destroy oanoer cells) nor 
with Bo-caUed vscctnflO> has been able to 
check the growth of a canoer when once 
It baa started to groOr. 

On the other hand definite retjuilta have 
been obtained as regards rendsrlng ani- 
mals resistant to cancer. In animals In 
which a cancer haa been Inoculated, It is 
occasionally noted that the Implanted can- 
cer grows for a short period Of time, but 
later becomes smaller and disappears. 
When such animals are inoculated with 
cancer a second time. In the majority of 
cases the cancer cells do not grow, such 
animals are said to be immune or re- 
sistant to cancer It may, however, be 
noted that occasionally when these ani- 
mals are inoculated a third or a fourth 
time, the cancer may grow so that ap- 
parently this resistance to cancer Is not 
absolute In every case. 

Furthermore In certain cases when 
relatively large quantities of cancer ma- 
terial were Injected, and did not grow, 
many of the animals so Injected were re- 
sisUnt to a second Inoculation of cancer 
material. It has likewise been noted that 
where normal tissues of mice, such as 
liver, spleen and blood cells were Injected 
jlnto other mice, the subsequent Inocula 
tlon of cancer cells does not lead to the 
formation of a cancer. 

It haa also been shown that when ani- 
mals are treated with cancer cells whose 
activity has been lessened by experimental 
means, that these anlmels became under 
certain Conditions resistant to a second 
Inoculation of cancer, so that no growth 
results 

It may be noted that In every one of 
the Instances cited above, living cells have 
been used In order to render the animals 
immune to cancer The Inoculation of 
dead cells apparently cannot lead to the 
Immunization against cancer 

The knowledge that a previous Inocula- 
tion of animals with either cancer ma- 
terial or normal cells caused such animals 
to bei'ome resistant to cancer led to at- 
tempts to cure cancer in human beings by 
similar methods. Cancer cells which bad 
been ground to a very fine pulp wars In- 
jected into persons suffering with cancer; 
In a few c-asee the results of such Injoo- 
tlons appear to have been beneficial, but 
from the data on hand at present It seems 
doubtful that this treatment la curative 

Various Investigators who adhere to the 
belief that cancer la caused by micro-or- 
ganisms havo advanced other methods for 
treating caqcer. Thus sera have been pre- 
pared which were intended to destroy the 
parasites or neutralize their poisons 
These sera have been used In treating 
animals suffering with cancer. Other In- 
vestigators have attempted to cure can- 
cer by Injecting the dead organisms which 
they have considered to be the cause of 
cancer The consensus of opinion as re- 
gards these methods ot treatment Is that 
they are scarcely likely to prove success- 
ful, for. If cancer be due to a parasite, we 
have still to discover what that paraalte 
may be. 

It may be stated that In various animals 
which have been inoculated wUb cancer 
and In which the cancer grows for a short 
time but later disappears'. It has not been 
possible to demonstrate any substance In 
the blood which would delay or prsvont 
the growth ot cancer In another animal. 
This absence of an antl-cancerous sub- 
stance In the blood of animals which have 
recovered from cancer would appear to 
differentiate cancer from the moat of the 
diseases caused by mlcro-oyganlama; for 
in most infectious diseases one finds in 
the blood of Individuals who have re- 
covered from an attack, substances which 
either prevent or minimize the severity of 
a second attack or which destroy the or- 
ganism causing the disease. Therefore It 
would appear that the cure of cancer wlH 
not be found by pursuing the same Haas 
of research as were and are being fol- 
lowed In seeking cures tot the diseases 
caused by micro organ lems 

In considering the various treatments 
ot cancer which have b«en tried within 
the last few years, at least a paselhc word 
must be said anent the use St the X-raF 
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aaA Both of thMe have been 

upon huiaan belngi, anil upbn ani- 
mate* M»tf although In a few «»«* they 
ap^r to have cured eancmra. It la evident 
tb# In the majority of caaw they are not 
efte^re. Their action deitende upon oar- 
tafh l«ya of light which kill the cancer 
eettC and while they frequently are ef- 
feotlae In destroying endh cancen se 
originate from celhi of the akin, which 
• are euperficlal and aoceealble to these-raye, 
naturally theae raya cannot penetrate and 
deatroy ceUa of canceni which are within 
the body. 

In a certain amall number of caeea of 
cancer In human belnga It haa been noted 
that the tumor ceaeea to Increase In aire, 
then grown amaller and finally dlaappears 
In one auch caae, following the apontane- 
oua cufW of a cancer In the abdomen, there- 
developed In the peritoneal cavity a col- 
lection of fluid almllar In character to the 
collection of fluid noted in kidney or 
heart dlaeaae. This fluid waa withdrawn 
from the abdomen of the cured Individual 
and was Injected Into pereons aufferlng 
with cancer (it waa hoped that tbla fluid 
might contain anU-caneeroua aubatances). 
'While in aome oaaes the Injection of thlc 
fluid aaems to have benefited (he yatienta. 
It does not aeem probable that thla method 
of treatment will prove to be of curative 
value. I 

Modern experimental Investigation haa 
therefore not as yet shown the cause of 
cancer. It has, however, definitely shown 
that the problem of cancer Is Intimately 
related to the problem of cell growth, 
and it la along this line that future work 
must be directed. Aa to whether the 
primary cause of cancer be a mlcro-or- 
ganlam or whether we muat look to some 
change in the nature and function of the 
cell Itself for the explanation of the 
origin of cancer, we are nut In a position 
to state. 

Nor has any successful treatment for 
cancer as yet been found The use of 
specially prepared sera containing aotl- 
substances which either destroy the can- 
cer cells or the parasites which are sup- 
posed to be the primary cause of cancer 
baa not been successful Nor has the use 
of various chemical substances or vari- 
ous kinds of llgbt rays 

However, within the next decade our 
knowledge of cancer should be largely in- 
ersaaed. At present there are In the 
United States five laboratories or funds 
which are working especially In the 
search for knowledge regarding cancer; 
thus at Harvard University there is a de i 
partment for cancer research, at Buffalo | 
there is the State Cancer Laboratory, at: 
Columbia University special work is being] 
pursued under tbe auspices of the Crocker 
Cancer Fund, At Cornell University 
Medical School also a special fund exists. | 
In St. Louis tbe Department of Pathology j 
of the Barnard Free Skin and Cancer 
Hospital Is concerned almost emtlrely 
with Investigative work along the lines of j 
cancer research At the Rockefeller In 
stltute also cancer research is done j 

In England under the Imperial Cancer] 
Research Fund, which has large means at | 
Us disposal, experimental and staUstlcsl 
work is conducted. In Berlin there are! 
two special institutes for cancer research j 
In Heidelberg, In Moscow, and at the| 
Pasteur Institute In Paris, work Is being 
conducted. Besides - the Investigators ] 
working in these special laboratories, 
there are many Indlvidnal Investigators! 
both In this country and abroad who de-j 
vote much or all of their time to this] 
subject in addition to these laboratoHee ] 
there are several hospitals, in some cases 
eosnected with the laboratories, which 
treat only cancerous cases. 

Now that the fight against tutwrculosli 
Is well eatablUhed both In lines of scl- 
entlflo research and In efforts toward pub- 
lic edueatlon and that It Is generally 
recogalaad that eclentlflc research will 
gradttally add to onr already acquired; 
knowtedge of how to control and enre 
Iho vaHoas l&raottous dlseaaea, there still 
rematak the ctring need for support for 
lnv«ktl9ktlvo work ta. ^ llneo of can- 
<W re«a«h. Tor ona^r ia cemlaly one 
of the Atkoaseg »hlek htunkh beings have 
msat^ tk teak both on aoconnt of the in-] 
ahttttytodwte (skcaffthyomriy axoisioni) | 
Akd /tha tekittM&t oeonnrwteo of thla dis-| 
ogaa, «B4owai8Bte god finaocial 

4te|MfaI of thoM tebota- 
Iteiteb tteHsa oojteldnr* 
iwuy i 


ample means to carry on the work on 
such a scale as It should be carried. It 
will only he by placing sufficient meane 
at tbe disposal of tbe various Investi- 
gators that we may hasten Oie eventual 
success of the research as regards tbe 
oause and cure of cancer. 


Weather Ingunmoe 


Ijust now the subject of much discus- 
sion, pro and con, jn the English news- 
papers and scientific journils. Two arti- 
cles on this question appear In the April 
number of Symon't MeteorologicaX Mag- 
azine. Dr. Mill, the editor, quotes from 
The Timet the prospectus of the Excess 
Insurance Company, Limited, which of- 
fers four forms of rain insurance policy, 
known as Pluviui “A,” “B,” “C," and 
"D.” The first provides for compensation 
In case within a specified week there are 
more than two days on which rain falls 
to the amount of over 0 20 Inch. The 
premium is one-eight of the weekly com- 
pensation, thus, £1 per week premium 
would bring £8, in case the limit of rain- 
fall waa exceeded witbfn the week 
PIuvlw B provides for {layment for every 
day on which the rainfall exceeds 0 20 
Inch, and the premium per week Is oqe 
and one-half times the compensation pay- 
able per day Pluvlus C takes account of 
smaller falls of rain, and offers com- 
pensation for tbe second and each ad- 
ditional "rain day" (a day with OOi or 
more of rain) In every separate week 
having a total rainfall exceeding 015 
Inch. The premium per week Is equal to 
the amount payable per day Pluviua D 
provides for four consecutive days, and 
under it payment will be made for 
every day on which the rainfall exceeds 
0.20 Inch The premium for four days 
la equal to the compensation to be paid 
per day. Proposals for policies A, B and 
C muat be made at least seven days, and 
for policy D at least two days before the 
period begins. 

It Is pointed out In one of tbe articles 
referred to that the term "compensation” 
Is Inappropriately applied to the money 
that the company will be required to 
pay In the event of a certain contingency 
that may not involve a loss, pecuniary 
or otherwise, to the insured A man re- 
siding In London, for instance, may take 
out insurance against the occurrence of 
rain at Liverpool during a certain week, 
though he may have no Intention of vis- 
iting the latter place and the rain that 
may fall there may in no way affect him 
In thla case the transaction becomes a 
pure gamble Supposing, however, th.-tt 
the policyholder Is really seeking to In 
demnlfy himself for a spoiled holiday — 
or for the loss of gate-recelpta at some 
out-of-door entertainment of which he la 
the proniotor— the vagaries of a rain 
storm may defeat the best Intentions of 
both insurer and insured. The policy 
provides that, within a certain district, 
the readings of a specified ralngage shall 
determine whether tbe company Is liable 
for the amount of the policy However, 
rain Is often so local a phenomenon that 
the gage may record S heavy shower 
when the policyholder, a few miles or 
even a few rods away, may not experi- 
ence a sprinkle In thla case he colleeta 
his Insurance though he has suffered no 
damage On the other hand, he may get 
a drenching from a local storm that 
floes not contribute a drop of water to 
the gage, thus suffering damage for 
which ho Is entitled to no compensation 
This Is but one of the elements of un 
certainty that enter Into the question 
the plan assumes, for example, a much 
higher degree’ of accuracy In rainfall 
measurement than should be expected of 
the average observer if tbe total rain- 
fall up to the moment of observation Is 
near to the critical amount, the obaerv- 
er'a personal equation may esally vitiate 
the result. A rain gags ts rarely read 
exactly at the nominal ttaie of observa- 
tton( and a deviation therefrom of a 
minute or two, if heavy rain la in prog- 
kesa at the time, might Utrerw tbe meaa- 
ursunent one tide or othet of the critical 
valne. Bven the questhm ot ditpoaing 
of the third decimal, where tbe gage la 
read to the thouea&dth of an inch— a 
matter of no Importance trem a scientific 
point of Ttew-enl^t tnvnlTO the lose of 
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“ The average American family throws out of the back door 
enough food to feed an average family in Europe.” Yes— you 
have heard that before — so often have you heard it that you are 
weary of the repetition. Yet your ear is not half so tired of the 
.sound as your heart should be sick of the fact. We are an 
amaringly wasteful race. Our garbage-pail and waste-basket, 
full as they are to overflowing, have grown to a size which is a 
national reproach. Our "dime” is the “penny" of those older 
races that have learned the lesson of thrift under the lash of 
poverty — our "dollar" is their “shilling"; our "millionaire” their 
man of " modest fortune.” 


The next magazine number of the Scientific American, 
August 1 2th, 1911, will contain a series of articles by leading 
authorities, which will deal with this vital subject of the con- 
• servation of our natural resources. 

Ex-Chief Forester the Hon. Gifford Pinchot, whose earnest 
fight for the preservation of the coal lands of Alaska has led to 
a favorable decision of the Land Office, which greatly strength- 
ened the cause of conservation, will open the number with an 
article on the Conservation of our Forests. 

The Director and Chief Engmeer of the Reclamation 
Service, F. H Newell, will write a general article on the past 
work and future plans of the Reclamation Service, In its free- 
dom from political interference and the high professional 
character of its personnel, and in the permanent nature of its 
engineenng work, this branch of our national conservation is 
deserving of the highest praise. Mr. Newell’s article will be 
supplemented by several others written by the Resident Engi- 
neers in charge of the principal projects. 

The Director of the Bureau of Mines, Dr. Joseph A. Holmes, 
will show that the waste of our supplies of coal is due not 
merely to careless and extravagant management in the mining of 
the coal, but also and very largely to methods in bummg the fuel. 
Poorly designed furnaces and badly constructed smoke-stacks, 
which inevitably result in excessive smoke production, toe 
answerable for much needless waste of coal. 

Dr. David T. Day, of the United States Geological Survey, 
will prove, in an article on the conservation of oil and gas, that, 
as with coal, so with oil and gas, it is possible to effect large 
economies by judicious management in the oil and natural gas 
fields and by the use of improved appliances in burning these 
fuels either for light or power purposes. 

Dr. Hugh M. Smith, Deputy Commissioner of Eisheries, will 
contribute an article on the Conservation of Fish, Oysters, etc., 
and Seals. Conservation is a word to which we are liable to 
give too restricted an application. We are apt to think b tenns 
of forests, mines and other resources stnctly related to the land, 
forgetting that the food supplies in the seas and rivers are subject 
to as ruthless a waste and call for as careful a conservation as 
any of the resources of lerra firma 

In Addition to the above articles, the August 1 2th number will 
contain the usual Eiditorial, Aviation, and other Departments. 


tbouMinds of dollars to the Insurer or 
the Insured 

To the meteorologist the whole scheme 
appears to border on pure speoulatlon, 
and not to be reducible to the aclentiflc 
character of ordinary forma of iniur- 
anee There docs not appear to be any 
attempt, even, to take Into account the 
Keographtcal and seasonal distribution of 
rainfall The projects of thla character 
thug far pill forth apparently assume 
that the risk la the game whether the 
place covered by the Insurance has a 
i.-ean annual rainfall of 25 Inches or 50 
Inches, and whether the period In queg- 
tlon falls at a time of year that Is usu- 
ally dry or the reverse 

The complications Involved In formu- 
lating a really equitable jcheme of In- 
surance against rain are so numerous 
that no actuary having a moderate 
knowledge of meteorology would think of 
trying to solve the problem. 


Dreams That Came True 

A VROVERH, which by constant reiter- 
ation has b('(omo somewhat musty, 
tc Is us that "Truth is si ranger than Ac- 
tion," and we have constant evidence of 
this outstripping of romance by reality 
It Is not so generally known that romance 
has often anticipated sober fart; but such 
is the case In the present article it Is 
proposed to ('numerate a few Instances 
which appear o be of unusual Interest 
In the year 1SI19 the Suez Canal, one 
of the most Important engineering enter- 
prIst'S ever undertaken, was opened to the 
world's traffic It was foreshadowed as 
long ago as the sixteenth century by 
Christopher Mnilowe, one of the early 
Kogllsb poets. In the following lines' 
IhcDio niar<ln<l I ln(» Kgvpt and Aratila, 
lull 111 ri . not far fiom AlciaodrU 
wiiin'at the Tcircnc and the Itwl Pea iiin I, 

I no ant to cut a ■ hniini I to tin in hotli 
riiiit nun inlifhl iinlckly sail to India" 

It may be urged with reference to this 
quotation that so soon as It became pos- 
sible to make an approximate y correct 
(hart of the world the advantage of tut 
ting tbroiigh the Isthmus must haiebnen 
apparent to many, and that Marlowe 
merely redected the thought of others 
This, of course, |s likely to be the case; 
but no such pica can be urged against 
the very curious anticipation of wireless 
telegraphy by Strada, the Italian histo- 
rian, who was born at Rome In the year 
1572 Addison quotes Strada In one of 
his noted eB8a>s, but we need hardly say 
that In doing so he had no notion of 
any anticipation of the elettilc telegraph, 
j for Addison died Just a century before 
! communication bv that means became 
possible Addison writes thus' 

"Strada, In one of his pro uslons, gives 
an account of a (himerical correspond- 
ence between two friends by the help of 
a certain lodealone which had suth vir- 
tue in It that If It touched two several 
noodles when one of the needles so 
touched began to move, the other, though 
at never so gieat a distance, moved at 
the same time and In the same manner 
He tells iiH that two friends, balag each 
of them possesued of one of these needles, 
made a kind of dial-plate. Inscribing It 
with the fonr-and-twenty letters, and In 
‘h- same manner as the hours of the day 
are marked on the ordinary dlal-pIate. 
They then Axed one of the needles on 
each of these platen In such a manner 
that It could move round without Im- 
pediment so as to touch any of the four- 
and twenty letters Upon their separat- 
ing from one another Into distant coun- 
tries, they ag/eed to withdraw themselves 
punctually Into their closets at a certain 
hour of the day, and to converse with 
one another by means of this, their in- 
vention . . By this means they 

talked together across a whole continent, 
and conveyed their thoughts to one an- 
other In an Instant over oltles and moun- 
tains, sejis or deserU," 

It will be seen how clo« Is the descrip- 
tion of this dial Instrument to the A B C 
telegraph of WheaUtone which, until It 
was auporeeded by the telegraph, wan In 
common use In many oflkies. But as 
there la no mention of any conductRig 
wires between the two friends In oom- 
raunicatlon, we are JusMAed In regarding 
thla as being prophetical of the more 
recent iarentloB ot Marconi. 


Roger Baoon nmg hkn fore- 

seen the potwIhiUtg klf gdgkkv d)taitn|u 
and other powerfttl'-eilpkjM^ dShOit he 
wrote the fO'IowWg iwOHdg; 

‘A small portion of QMttor, tiMot the 
size of the thmaft, propwly diapo*ed,' will 
make a tremendous sodod hnd oOrueca- 
tlon, by which cities and armtoa inj|ht 
be destroyed." But be does Kot go so 
far as to bint that It would eskr bboome 
possible to throw small parcels of ex- 
plosive matter upon a doomed place from 
a distance ot seven mtlea or more, a terri- 
ble example of the -power of propeUants 
which was witnessed In the war In the 
Far East 

The torpedo wi» very well deecribed 
by Ben Jooeon thm hundred years ago, 
as the following bit of dialogue, taken 
from his “Btagile of Kews," produced in 
162S, will show; 

"Barber. They write here of one Cor- 
nelluB-son hath made the Hollanders an 
Invisible eel to swim the haven at Dun- 
kirk and sink all the shipping there 

"Pennyboy But how is’t done? 

"Cymbal I'll show you. sir. It is an 
automon, runs under water, with a smug 
nose, and has a nimble tall made like au 
auger, with which tall she wriggles be- 
twixt the costs (ribs) ot a ship and sinks 
It straight. 

"Pennyboy A most brave device to 
murder their Aat bottoms " 

No doubt, however, can be entertained 
regarding the reality ot the various de 
vices described and illustrated In the 
work by Hero of Alexandria, who Aour- 
Ished about ino B C In this book may 
bo found the prototype of the steam tur- 
bine, the form of engine that has romo 
to the front within .he last few years. 

Turning over the pages of Hero's work, 
we are reminded that the slot machines 
which Seem Ln us moderns such a new 
wa.v of dispensing small articles are by 
no ineatis new In principle Here a oia- 
I hino Is described and Agured which is 
provided with a slot, the dropping of a 
coin within which wl I cause a measured 
quantity of the liquid to flow out 

It has been contended that a strange 
foreshadowing of the X-rays Is to be 
found In a book by Dr. Andrew Blatr, 
cniltlet! "Annals of the Twenty ninth 
Century " The date of the work Is not 
given, but the prediction, If It may be 
tailed such, iuiib as follows 

"I iiercelved the Sccundlnes could not 
only make glass and atones and all In- 
organic substances malleable, but pos 
BCssed a power tindrouinod of by man of 
making them transp.arent. I was shown 
animals upon which the youths were 
taught zoo ogy and comparative anatomy, 
lu some of which Ihe skin was like a 
glass case showing beneath the working 
of the muscles In others the skin and 
muscles were pellucid, showing the clr 
culBtory system In others all was per- 
spicuous save the bones, with the view of 
their being subservient to the study of 
osteology " 

When the X-rays were flrst detected by 
Prof Rontgen by their action upon a 
fluorescent screen and upon a pbotogra- 
phlc dry plate, the newspaper scribes 
gave the discovery the erroneous title 
“the new photography." quite Ignorant of 
the fact that the dry plate was no more 
than a recorder of the phenomenon 
Strangely enough, what we may call the 
"old photography," by which Is meant 
the usual process with camera and lens, 
was the subject of prophecy many 
years ago. This Is perhaps not so rs- 
markable as the Instances of prediction 
already given; for although the Invention 
of the cami’ra oltseura Is commonly at- 
tributed to Baptists Porta in the six- 
teenth century, Its principle wsg wall 
understood many hundred years before 
his time. And we may feel confldent that 
many must have dreamed of the poast- 
hlllty of making the images formed by 
the sun take a more permanent form. 
Especially would this be the case after 
Scheele, the Swedish chemist, bad shown 
In the eighteenth century that silver 
chloride would darken under the action 
of light. Utk Fontaine, who 4tad long be- 
fore Scheele was born, glree to one of 
hlf fables a method of ptoture-maktiMI 
which may be regarded a* foraahadowltig 
the beantltul art that la now of aer»t« 
to mankind in so many 4l8ei«nt 
It ocoura ubdar the Htte 'Voyage attp- 
iwadk" m>A a ak'K*",-; 
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The Scientific Amer- 
ican had two sub- 
scribers in a small 
town in wliich I lived 
80 years apfo. 

My father was post- 
master and I was 
able to know the 
number of general 
publications coming 
through the mails, 
I was especially in- 
terested in this infor- 
mation because I was 
basiness manager of 
a daily and weekly 
newspaper j^ublished 
in the same city. 

In tlfvcloping our printm^f 
business I w«s cotifrcmted with 
buying an electric motor. I 
had no way of dctcmiiiiing 
what 1 ought to have and con- 
sulted witli the two men who 
In that locality had the repu- 
tation of being authorities on 
mechanical matters 
It ma) have l>een a i-oincidence, 
but I prefer to believe It was 
a logical sequence that the two 
men who were generally con- 
sultnl in the purchase of 
new machinery by city and 
county officials and by citiaeiis 
generally were the two sul>- 
Bcnbcrs to the Scientific Aineri- 


As I spent several thousand 
dollars on their advice, I can 
truthfully bear testimony to 
the influence of the Scientific 
American beyond the direct 
contact with its subscrilicrs. 


It is a matter of conviction 
with me when I urge manu- 
facturers of all kinds of me- 
ehankal devices to advertise 
raguUrly on annual contracts 
In the Scientific American. 



"Thera was no painter in that country; 
but if anybody wlsbad to have the por- 
trait of a friend, of a picture, a beautiful 
landscape, or of any other object, watei 
was placed In great basins of gold or 
silver, and then the object desired to be 
painted was pleuied In front of that water. 
After a while the water frosc and be- 
came a glass mirror, on which an Inefface 
able Image remained " 

WeMinfir vb. Solderiitjr 

By Charles Keyes 

I N following the simple law of physics, 
that a thin piece of metal will melt 
sooner than a thicker one, wo have the 
solution of welding metals of the same 
degree of purity In making a ring or 
band, for example, after approximating 
the divided ends, place In the Joint h 
piece of the same metal, very much 
thinner — the thickness or thinness to be 
decided according to the relative states, 
the piece usually being about one-eighth 
or one-twelfth the thickness of the piece 
to be soldered or welded. The thin piece 
should be placed in the Joint ao that It 
projects on the upper or outer side 
slightly more than on the inner or 
under side and also extends beyond the 
Joint all around After the pieces have 
been ‘-properly fluxed, they should be 
heated— better by a blowpipe Care 
should be taken that they be boated all 
together, not projecting the flame upon 
the thin piece until the whole Is heated 
almost to melting point 
This method is especially useful for 
deuttsls in crown and bridge work, and 
it may also Ite applied in many arts and 
industries, such as making brass and 
wrought Iron pipes, etc 
In dentistry, for Instance, in soldering 
the cap to the band, In making a crown, 
if an abutment, use a piece of gold one 
half the thickness of the band, letting It 
project around the edge of the band — the 
circumference being about one-sixth 
larger than that of the band— then prees 
It down to fit perfectly, having fluxed It 
beforehand, and follow the edge all the 
way around wKh the blow-pipe until It 
melts \ 

In soldering a cap on an ordinary gold , 
crown, after the band and cap are fitted - 
accurately, place on one side a small ' 
piece of, say number sixty, gold foil, I 
flux wall, see that its position is correct. I 
then direct the btow-pipe on the piece of I 
projecting foil until the Joint Is fastened | 
Thus you will have the two parts occur , 
Rtely adjusted and fixed Now take an | 
other piece of, say number sixty, foil, ■ 
large enough to project about one-sixth ! 
of its site around the circumference of ] 
the crown, cut out a little piece from the | 
center, slip It between the band and 
crown, cutting out enough to lit accur I 
atcly around the part attached, flux well, i 
adjust the rap and band, and proceed as ! 
In the previous Instance. The many ap- j 
plications this may have In Jewelry work 
will be rendllv understood 

In brass, or the noble metals, the pro ] 
ceduro is much the same In welding j 
iron, the procesa is very similar also | 
For Instance, in mending a cracked cast 
Iron cylinder, saw the crack, or file ft, to 
its full extent, making the crack not too 
wide, then fit arnirately a clean piece of 
thin wrought Iron sheet In the Joint, 
allowing It to project beyond all the ex- 
tent of the crack In the same proportion 
as In the gold work Heat well, and with 
the arc melt It to its place 

From the above one may see the many 
uses this method mav have, each In- 
dustry working out Us own application 

Starch Without PhotosynthMis 

P LANTS containing the green co'orlng 
matter characteristic of grass and 
leaves obtain their carbon food by the 
process of decomposing the carbon-dlox 
Ide of the air and recombining the car- 
bon with the elements of water Into 
augars and starches It has been sup- 1 
posed that all starch is a product of 
this photosynthetic process. L. Cailletet 
reported to the Academy of Science of] 
Parts the results of some experiments ] 
which would Indicate that green plants 
are capable of utJlielng as a souroe of 
oarben the remains of plant and animal 
tlssuet usually found in the soil. His 
cx(>erlment8 were cowtuoted with ferns of 
the genua AdUmtvn and oonotited in 
growing speolmeiMi In cMan quarU eand 



Quit paying garage 
rent or storage 
bills. Have your 
auto handy and 
safe in a fire- 
proof garage 
of your own. 


Here IS a garage, as strong, durable and handsome as masonry and even greater 
m Its proiccbon — but costs only one-third to one-half as much 

THE PRUDEN GARAGE » the only poiidblc garage that is absolutely 
proof against fire — also against damp, lightning, storm or vandalism It is no 
filinsy, wooden frame affair, covered with sheet iron or canvas Not a piece of 
wood in if — but entirely made of heavy galvanized steel Won't rust or cor- 
rode. As substanlial as granite. Lasts a life time, yet can be set up or taken 
down St your will You can put up the Pruden Garage yourself in a few 
hours, without previous experience. The 

PRUDEN SYSTEM pfoTfS^RUerfoN 

Makes this easy. The units are machine fashioned and fit together closely and 
accurately. Our plans and instnichons make erection simple. 

Between Pruden and other portable garages, there is no comparison — if you 
care for real prolecbon. If your car is worth protecting at all it is worth 
Pruden protection. Almost every day the paf>crs report the burning of garages 
and the loss of autos. A gentJeman in Winnipeg recently lost his Winton while 
a Pruden Garage was on its way to him Don’t take any chances of loss 
The money you put into rent, and garage bills, will in a year or two pay the 
cost of a Pruden Fireproof Garage and absolute safety. 

Mail Coupon for Catalog Today — 

Be sure to give name anil model number 
ol your car. We can then write you fully 
as to the size and style of Pruden Carsge 
we recommend for your use All Pruden 
Garages are ngidly guaranteed Mail the 
Coupon to today 
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Edited by Chjfford B Harmon, the tea fUn; amateur aviator in this countn, 
aiut Phthf, B' B'thox 

Never before in the history of aviation has mk h a oompli-te and hraiitifulH illustrated 
magazine been published devoted entirely to tins wonderful new sport and mkiuc It 
contains artiiles by the foremost avutors of the d.iy — tliosc who h.we coninlmtcd m 
a large way to llie astonishing growth of acronautirs 

CIKNNH CURTISS. WALDSHMAK KAKMPFPERT, HIRAM MAXIM PHIUP WARtVIAN W II COX CLIF- 
FORD a HARMON. ItAVID TUDD. A Le0 8TEVGNS,A IIUU.AN l> KOKithS. CHAS J ollllliHN sml oOuin. 

ALL NEWS STANDS 25 CENTS A COPY 

DOUBLEDAY, PAGE & COMPANY. GARDEN CITY, NEW YORK 



ftixd o>U)«rs In normal «oU. li* foamd 
Umt tho tom could atlttw now tlu eu- 
bon of Ihe «ir and «t otb«r timto tho 
carbon of the soil or bdtii ^rtmnltniMOtipgpir 
Tb« variation aeemed to ftopend 
on tho Intensity of the ITtjllllllf^lii 
Spoclmons In the sand attnpllM idU- 
able inorganic food and ^Id not 

grow under i-ondUlons of tiitvfliig identl- 
«al with those that normally obtain In 
the plant's natural habitat; under the 
same conditions the apectmens in noil 
oontaining organic d^rls grew vory rap- 
idly With stronger Illumination thero 
is more dependence upon atmospberlo 
carbon. 


The Good Road 
For Universal Service! 


Every man’s home faces on a road 
which connects with every other 
road and leads to every other home 
throughout the whole land. 

Mam highways connect with cross- 
roads so tliat a man can go where 
he chooses easily and comfortably 
if conditions are favorable. But the 
going is not always the same; 
some roads are good — some are bad. 

The experts in the South illustrate 
the difference by showing four 
mules drawing two bales of cotton 
slowly over a poor, muddy cross- 
road, and two mules drawing 'eight 
bales of cotton rapidly over a first- 
class macadam highway. 

The Bell Telephone lines are -the 
roads over which the speech of 
the nation passes. 


The highways and by-ways of 
personal communication are the 
12,000,000 miles of wire connect- 
ing 6,000,000 telephones in homes 
on these highways. Steadily the 
lines are being eactended to every 
man’s home. 

The public demands that alt the 
roads of talk shall be good roads. 
It is not enough to have a system 
tliat is universal; there must be 
macadamized highways for talk all 
the way to every man’s home. A 
single section of bad telephone line 
is enough to block communication or 
confine it to the immediate locality. 
Good going on the telephone lines 
is only possible with one policy 
and one system. Good going 
everywhere, at all times, is the aim 
of the Bell system. 


American Telephone and Telegraph Company 
And Associated Companies 

On« Policy One Systrnn Unipvrmal Swrvicm 


The reason why — 

the Scientific American holds its old readers and is gaining in 
circulation so rapidly is that it is interesting. We recently asked 
our subscribers to send us the names of people whom thejf 
believed the Scientific A*rierican would interest and the * inter- 
estingness " of the magazine is demonstrated by the large number 
of the names so received which have been added to our regular 
subscription list. Have you ’sent us a lut? If not 

Here is the way: 

Simply send us the names and addresses of the people whmn 
you think will be interested and we will do the rest An accurate 
record of all names received in this manner is kept, and for eadi 
new subscription got from any list we extend the subscription of 
the person who sent us the list for four months. Thus if we 
receive three new subscnptions from any one list the subscription 
of the person who sent us the list will be extended for a full year. 

Of course you may send as many names as you wish, Ae 
greater the number of names you send the larger ™ nuiid>er of 
subscnptions we will probably receive and the longer the period 
for which your own subsenpdon will be renewed. 

Be careful to write the names and addresses plainly and don’t 
fail to put your own name and the address at .which you are 
receivmg the Scientific American on each list you send. 

Actress all hsts to the Grculation Department, 

American, 361 Broadway, New York. 


Itifioenoe of HaiigMieM «» 
FermMitatira 

A t a recent meeting of the Academy 
of Science of PSirls, B. Kayaer -re- 
ported some intereetlac expertmente with 
extracts of beer rcfjml. He had previously 
found that the mrewnoe of maaKaneae 
salts axeroiaed a fisvorable aotton upon 
the alcoholic fermentation of brewer’s 
yeast inoreaslng the yield of alcohol. He 
haa now tried similar experiments with 
the Juices of the yeast obtained by dry- 
ing, pulverising and extraetlnc. He 
used phosphates and nitrates of manga- 
nese and potassium In comparative fer- 
mentations and found constant differ- 
ences In favor of the manganese. 

Important factors In determining the 
activity of the extract are the tempera- 
ture of the maceration and the condi- 
tion of the yeast at the time of drying 
For ezampie, yeast that had been at- 
iowed to stand for some time gave juices 
of variable activity; the beat results were 
obtained frmn yeasts that had stood from 
3B to 40 hours in about 77 deg F Such 
yeasts macerated in three parts of water 
gave Juices which, when mixed after al- 
tering with 60 per cent of their weight 
of sugar, liberated gas within Bve min- 
utes. 

A Sd^tkt’g “Who's Who" 

T he need of a book of reference con- 
taining the names, appointments and 
achievements of the world’s foremost 
scientists has long been felt In learned 
circles. Messrs J A A. Cburcblll have 
In preparation a new annual which is 
designed to meet this want. It will bs 
called "Wbo’s Who in Science” and is 
to be edited by Mr H. H. Stephenson. 

Schedules are now being addressed to 
the scientists whose names may appear, 
and It is hoped that they will aaalst the 
publication by Ailing in and returning 
the forms to 7, Great Marlborough Street, 
London. W, as soon as possible. 

For enabling sclenUsts to communi- 
cate with each other all the world over, 
and for giving a rapid summary of the 
achievements and careers of great men 
the new annual should prove Itself In- 
dispensable. 

Writing to the publishers. Sir E Eay 
Lankester, K. C B , F. R. 8 ., says: ‘T 
feel sure that your new publication will 
be a great convenience to all who are 
engaged in sclentlAc work .and in litera- 
ture connected with It I »l«h you every 
success In this new enterpyfate." 

Tariations of Alfriae Gladeri 

T he curves of variation of iSadeni 
which are collected in the Alpine 
lAuseum in Berne show, aocordlng to 
Prof. Brueckner, that the 26 great gla- 
ciers of Switaerland which Were very e»- 
teaalve at the beglimtng of the 16th 
century, thereafter reoedad at slowly 
and then more rapidly, until d» CkxM Of 
the century. The couree Of receeston 
was interrupted, about the middle of ttie 
century, by a brief advaooe, ttt which 
only two glaciers exceeded the Uatti 
that bounded them at the eommeiiosiiMttt 
of the century. The glaelffw showed A 
eecond slight advsnos -Mtstoea J4M and 
1896. 

Although the onrves 0( the vartogd 
glaelen are similar In Sgnetol. eaeh 
Mbits wsll marked jmcMifAttea 
’ make It dUteult to trnoe dnf «l^» 6 *t|ti»l 
between climatic changes and 
in fflaoiatlon. The problea of Hm 
ciers la still Involved in OhWWtty had 
much patttmt research ifM hr teViiMd 
to effect He soUttlea.. , ’ . v. .v v-/"; 


ProL - 010 ^ contete- ' 

aaoe fitted te ' tec 

the detection 6 d fire dump, Tw osatflv^ 
aaoe coaelaH -bf a somil htooe *t asJ isetee 
soaked In cMhottate ttf 00 ^ hdUtfii oea, 
at win, he tatroduood Into m AUto «( 
the limit without the MoaHlbl «t |W«- 
Ing Jt Th9 pressneo « giip percent- 
agee of gas is hemedlatoly dmloated by 
the appearance of an omage-oolered oap 
of the same character as app e ar s whna 
a wire, <^ged wUh eoda, 1 * introduoed 
into a Bunsen ga* flame. 

U|Ee«lncs on a Honotain.’-'An extraa^■ 
(Unary example of the way in whhfii a 
mountain inmr afford on a email eeale 
an image of the earth's ollmates. ar- 
ranged la snoeesslsely higher olroles, 
has been fotad In «he San Eraaoleoo 
I peaks. These ancient volcanoes rise ont 
I of a plateau having a mean elevation of 
7,060 toot above sea levsL The peaks are 
encircled with senes of vagslatlon, which 
run abnost like oontoar lines around 
I them. Between 6,600 and 8.600 feet the 
i yellow pine is the dominant tree. Prom 
8,600 to 10,800 feet the Dongles fir, the 
silver fir, the cork fir, and the aspen 
share the available ground. Between 10,- 
300 and 11,600 feet the Bngehnann spruce 
and the fcz-tall pine take pcaaeaeioa, and 
aacMid to the tree limit. 

RaAmn in Medkine.— According to 
experiments made by Prof. Danne, of 
Mme. Curie's laboratory, and other 
sclentlsM, radium can be Introduced 
into the tissues by what resembles an 
electrolytic method. Rabbits and cowa 
also persons, were operated on, and the 
radium pasMd Into the tlssoM without 
injury to the skin. The penetration is 
Independent of the blood clrcalatton 
and goes in to some depth, and the ef- 
fect lasts for quite a time, so that cures 
can be made In this way. Borne of the 
curative effects of the radium were 
quite remarkable, as was brought out 
by Dr. Haret at a recent meeting of the 
Academle dee Science#. 

Vnkanciegkal Stndiss hi Haplsa.— 

The luilan governmeat hse appointed 
Prof Giuseppe Mercatli director of the 
Vesuvius Oheervatory, and has granted 
him the turn of 110,000 to rehahtlltato 
the equipment of that institution. At 
the death of Prof. Matteucol, the late 
dlrecrtor, It was found that the motorirl 
of the oheervatory had fallen Into a de- 
plorable state of Inefitoiency; hardly an 
Instrument was in working order. The 
importance of this laatltullon la likely 
to be overshadowed shortly by the •■- . 
tabllshment In Naples of an Intsmattonal 
Institute of Vulcanology. This projeot, 
which was originated by Dr Immanuel 
Frtedlinder, and which had the hearty 
indorsement of the recent International 
geological congress at Stockholm, con- 
templates an original outlay of 1800,000, 
and an annual expense of 610,000 A good 
•tart haa been made toward securing the 
neoessary aubscrlpiltma. 

The faiUnutlmul Con g ress of ApplM 
Cfcwnistry. —President Tari haa appointed 
the dfliolal representativea of the govern- 
ment on the organiilng committee of ttie 
IntMftiatiogMd Congress of Applied Chem- 
istry. The xWpresentstive from the Fab 
ent Cfltoe U Dr. Georgs 8 . Ely of tke 
chemical division The Mi^ith Interna- 
Uonal Congress of AniUed Chemistry 
wiu hold its opening ’meeting In Wash- 
ington SeptemW ithr MIA and other 
meetings, busmen nnfi goloatife, will be 
held la Ne^ Tork begJnnmf VtUxri fikp- 
tetnber 6 th. 1912, snd ending Friday, 8 ^ 
tmnber UttL 1912. 'Jlie 0eit»reaa -will 
meet in the United Stttee la" mpenee 
to an InvlUUon extended by the PrtMl- 
dent by svthorlfy of a Jptat teeoiutkm of 
Congresd on Mueb dth, at the 

lostaaoe of the tepreoMM^ of more 
-than foor fhonniff Aimpdag cheiilsm« 

Hie thvimtion being -to Hw Sew- 

"onm intwiihtmaiai -rTrti^9“tn' Titwiddi 
awm fihA 'hy riuyMg. WWteiwir ' : 
M6L,gteM«ni«or.' . 

mm-nMiotetM hy i. 

hHo Zif . H. w. 
of 'd^mtfy; Dir. C-'F. 
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77(< put pose of lliii join ntd ii to record (iicuratrlif 
and in simple terms, the xi.orld's progress in scientific 
hnoulidiie and tndusliiul ui hiei'i ment It seiks to 
jiri St id this uiformutwn tn a /aim so readable and 
leiiddi/ uudei stood, as in sit foiih and emphasise the 
inheitid (harm and f ast inaiion of scittur. 

An Imminent Railroad Danger 

W r, .ir( so iiiutli ,ici iislimn (1 Id sjit'ak of the 
jnrftttioii oi th( tratk uiid <(nii|)nRtd of 
our ItMilitifj r.'iilrimds that the oceurrt lice 
nt su( li a (lisiisttT as liapia'iu cl last week at liridge- 
port to lilt’ VV'aslimgtoii ixprtss fills us with disiuay 
.111(1 raises a gran doubt ,is to wlutlu'r wo 

lia\t Ill'll til disi'oiirid liow to uiaki thi modi rii 
liigh-s|)i ( (1 tram a ptrfictli s.ifi im alls of tiavol 
Jlrofidly sptakiiig, railroad acciih iits arc dot to 
lailurt' of I'lthi’r tin phisical or the hiiinaii oUinnil 
-till roadhid and rolling stock or tin operating 
iinploicc Tilt Hridgtport acoidcnt. according to 
the st'itcnic lit gniTi out bv tlic officialK of thi road, 
was dm niiini dialt 1 v to thc' failure of tlic cnginrir 
III c'liirgi ol the train, riinotili, liowi-Mr, it niu.st 
tic rigarihd .is dm- to track conditions, which, had 
lilt 1 hi cn olln r than tlicv mri, would haii jirc- 
Miitid the accident in sjnte ot tin can h ssness of 
tlu tniplovii 

'I'lii Inn of tlu New Haven Jlailroad at tin sci iii 
III tlu accident is a four-track road, tlu outer tracks 
of which 'iri iiiainli rose m cl for local or stih- 
iirhaii SI n ici , and tin two inside tracks for express 
St ri ICC .\t the stations the ex|iri ss trams, unless 
I vjiri ss jihitfuruis 'in pnnieltd, iiiakt use of the 
local ]ihitii)riiis, crossing ini r for this purpose from 
the ixpnss to till local tracks at a iioml soiiu dis 
taiiii hack from tlu st.ition. It is ciistoiiiary for 
tlu ixprissis to slow down on aiipronching the 
switch ot tin cross-oi ( r, .ind it si i ins that, in the 
I .IS! Ill qiustiiin, till rnits of tin New Ilaccn road 
I ill for a ri duct ion of spt i d to fi ftc i n mih s an hour 
Tlu ofl’icials of fill road h.iii stall d that the engineer 
1 in Ins 111 a\ \ i \|)ri ss train o\ i r tlu swilcli at a 
spi I il Ih.if was 111 irh si\l\ niili s an lionr 

Now, at am sui h spiid as this, tin iiu rti.a of 
till I iigiiM was loo grtat for flu Hangi s of the 
will (Is to do tlu ir work iffiitiviU in holding the 
li nil on Ihi track Jt niouiitid" tin r.ids and 
plinigiil down till I iiihaiikiiii III, with tlie n suit that 
SOIIU louiti I II }iei)|)li w 1 re kilh d and half n hundred 
w oniuii d 

I n(|iu si loiialil 1 111 this da\ of liigh-class track 

and lolling sloi k tin most pnilifii soiirii of acci- 
dents on I'lilro'uls IS Ihi faiinri of tin liiiinnn (le- 
nient. lor SOIIU reason which will niiir he i x- 
jdnined. sniii tin min is di.id, Ihi i nglnec r cither 
faded to ohsircc or to obi v both the sign.ils ,ind 
tile speed n gnl.'itioii 1 1 w.is hot weather and he 

had gone through a In i\ e elax's work — possibly he 
was in a stale of |ihvsie'il weariness which caused 
.1 te mpoi'ary mental la)isi \\liate\e'r the cxplana- 
tleui, the' fact re wiaillH th el we ha\e lie re one more 
1 eilreiael disaster aNtrihnljehli to heiman failure, and 
the i|nestioii immcdiateU pri seals itself, “Would it 
not he possible to arrange this matter of cross- 
. \ I rs or liirru-outs for fast trams, so tli.it the safety 
t the trnn 'weould be anteanntu alh taken care e>f. 
nd neit lie Ic ft^lependeiit on the mental and jihvsieal 
I ondil loll of the e ngineer 

f'ln .inswir to tins ejne stion is that it would be 
.iilinle possible, III tile gre al majeirilc of eases, te) 
so e'eiiislnict Ihese eross-oeers tiuit e'xcii if regula- 


tions as to slow running were overlooked or dis- 
oheved, an express tram would run through from one 
track to the otlier without any serious risk of dcrail- 
iiit nt This could be dune by making the cross-over 
e xtciid over a greater distance, measured along file 
axis of the roadbed, and making tJie angle of the 
frogs, switches, etc., as small as is eomiiatible with 
structural requirements. It wcnild be entirely pos- 
sible to hay out the track ■with switches imd curves 
so easy that if a heavy express tram disolievcd its 
orders (say for a ttO-inile speed at the cross-over), 
and swept over it al a speed of (iO miles an hour, 
it could do so without any grave risk of dernilinciit. 

Now we understand that at least one of our lead- 
ing railroads has already adopted this plan. Its 
c'ros.s-ovt rs are so gradual and the length of the 
cross-oxer bctwccai switches is so great, that the 
trams are swung from one track to the other, even 
when they are running nt high speed, at the will of 
the signal man, and without the imposition of any 
speed reduction upon the engineer. These are the 
ideal conditions ; for eonstruetton of this character 
iliiniiiates entirely a risk of operation, whose maf* 
nitude is only appreciated in the presence of such 
a frigiitful disaster as that which recently occurred 
near Bridge|>ort. 

We commend this most important subject to llxe 
joint consideration of the Interstate Rntlroad Conj- 
inisNiuii, and of the maintenance of waj’ engineers of 
our railroads Tlic lengthening out of cross-overs 
would lie one more step m tlie elimination of the 
human clement us a predisposing cause for acci- 
dents, and therefore it would 1 h consistent witli 
the policy which has brought alsmt the introduction 
of the automatic block signal svsti in and similar 
safetx appIiaiKcs for the i>rotcction of life m rail- 
load travel 

Causes of Aviation Accidents 

A t ('ORDlN'Ci to the conclusions of l.ieut.-Col. 
Houtticaux, who has just prepared a careful 
report u(K>n the principal causes of serious 
.IX lation .iicuiciits, these inav be divided into four 
c lashcx. due respectix ely to faults of construction, 
mistnki s of the pilot, stale of the weather, and 
tinallx, either to the fault of the public or to one 
of a xnrielv of special or ill-delerinined factors 
Up to tlu first of the present year, there is a 
record of .11 fatal accidents, costing the lnts of .St 
persons Of thest, twice as many took place in 
1910 ns in 1909, hut if we take into account the 
fact that the number of ax lators had been (piin- 
tiijilcd, the projiortiori descends to tO j)er cent of 
llie prtxious yc-ar, .'seventeen of these accidents 
win due to bad construction, 2 to atmosplu ne per- 
turbations, 9 to faults of the pilot, and 1 to other 

'I’hc classification of simple accidents, i. c , those 
without tragic results, gives in the above-im nlioiied 
(lasses tlie figures 26, 27, 8.1, and 8f. Hence, in 
the total, 29 per cent of these accidents are im- 
(iiitablc to the construction and 27 to the piloting 
of the machines. 

The folloxving summary of the accidents per year 
IS illuminating: First, imperfect construction was 
rcsjionsible for 14 accidents, 1 of which was fatal, 
in 1909. and in 1910, for 29 accidents, 10 of which 
were fatal. Second, error* of pilot eausc^l 21 acci- 
dents (1 fatal) in 1909, and 21 accidents in 1910, 
of which 8 were fatal. Third, atmospheric di»- 
tiirbniices caused 4 accidents (none ’fatal) in 1909, 
and 2,'; (2 fatal) in 1910 Fourth, imprudences of 
spectators or aviators and other special or ill-deter- 
imne-d causes were responsible for 8 accidcnla (1 
fatal), in 1909, and for 26 accidents in 1910, of 
which 2 were fatal. The total number of accident* 
in 1909 was 47, and m 1910 there'' were lOl acci- 
dents. 

The increase of accidents due to atmospheric con- 
ditions IS explained largely by the fact that in 1909 
aviators dared not risk their lives in all sorts of 
xviatluT, as they began to do later, while the greatly 
iriercascd number of aviation meets had us a corol- 
lary an increase in the number of accidents of 
I lass I, caused by faults of spectators or collision* 
111 a rcstrlcrted landing place. 

Faults of construction max’^ be divided into those 
XX Inch may be ascribed to the principle of the 
macliinc, and tho*e due to imperfect execution of 
a [ilaii theoretically p«-rf«*ct. The proportion of 
the ftrst to the second is ns 2 to 4.1, which does honor 
to the conception of the aeroplane. 

Among accidents of construction, those involving 
till' wings amount to 18, and they frequently xvere 
clue to a rupture at the line of union with the fusel- 
.igc\ cspceinlly in monoplanes. The results are 
among the most terrible, with 11 cases fatal, and 


the others very serious. Those nscribable to the 
motor Of 'controls were 17 in number, of which H 
were fatal. The propeller entered into 6 accident*^ 
in 6 of which it was of metal. 

Errors of pilotage brought about 42 accidents, 
of whicli 9 xvere fatal. Among these, faulty tUm« 
entered into 24, of which ■'j were fatal, while the 
manner of landing occasioned 8, of which 3 were 
• fatal* 

Too sudden an ascent, causing a loss of sustaining 
power to the macliinc, in consequence of the liisuffi- 
cunt power of the motor, caused 9 accidents, xvith 
i fatality. 

Of reciprocal injuries between aviators, 5 resulted 
from too close a proximity of passage and the 
resulting air “wash.’' 

There is nothing to show whether biplane or mono- 
plane IS the more subject to accidents, fur if more 
fell to die share of the former, that is due, for the 
moment at least, to the circumstance of their majot'- 
ity ; the percentage was ab6ut the same. 

How may these causes of accident be overcome f 
The author of the report advises, in the first place, 
die use by pilot* of helmets, belts, and other safety 
devices in the shape of garments, which will be 
efficacious in cases of moderate fall. For machines 
he recommends shock aboorbers and es(>eciaUy a 
lightly-constructcd prow, tlie breaking of which 
would serve to deaden the shcK-k. It would, in facA, 
be desirable that special experiments should be made 
with reference to the localization of a weak point 
upon which the initial effect of a shock would be 
(■xi>cndcd, just as in every electric circuit a fuse Is 
introduced at some |>oint wlicrt will be localised the 
effects of a chance excess of voltage. 

As for parachutes, their tests have thus far been 
tcM) few to be comiuented upon. 

Dangers from faulty construction mav Iw min- 
imized Iw demanding a certificate of navigability 
and enforcing curtain requirements of construction 
with reference to the choice of materials and the 
strengthening of the controls, 

For the pilot the addition of automatic stabilizing 
apparatus would be desirable; but these must be 
practical ami efficacious, which is nt present only a 
hope. F.qually useful would be mstruments indi- 
cating loss of speed, exaggerated incidence, lateral 
sliding toward the center in turning, etc. 

The education of the pilot, unprovlug |)rogress- 
ively, on bis part, will tend to eliminate risks of 
aviation, while greater diffieultv in obtaining a pilot's 
license will, to some extent, limit accidents to the 
period of apprenlieeship. C nsunlties due to meteoro- 
logical conditions are more difficult to avoid, if not 
impossible. The best remedy would be a decjicr 
knowledge of meteorology and topography, and the 
making of approjiriate tojH>grnphic.xl maps will con- 
tribute to this end. The education of crowds, a* 
well as fewer aviation meets, xi ill diminish the risks 
occasioned by them. 

The conclusions of the report arc very encour- 
aging. Boutticaux proves that the mere ase of acci- 
dents, so alarming at Uie first view, arises from the 
great progress made by aviation, and this in spite 
of the indisputably rudiim’ntary character of several 
of the machines. The improvement of these, wlwse 
era is just dawning, will render them steadily safer 
and more manageable, till a reasonable degree of 
safety is assured. 

The Albedo of Cloode 

T he albedo of clouds varies between wide 
limits, but was formerly assumed to average 
about 0.75 e., the ttp(>er surface of the 

cloud* was supposed to reflect abput 75 per cent of 
the neident sunlight. The albedo of white paper 
i« 0.70; of new-fallen snow 0.78. The first attempts 
to measure accurately the albedo of a layer of cloud* 
seen beneath an olucrver posted on the top of a 
mountain were those made by Abbot and Fowlc on 
Mount Wilson in 1906, abd gave an average of 0.65, 
but this result was later found to be dOMtful, ow- 
ing to errors in reduction. Within the past few 
months this problem, which has such Important bear'- 
ings upon the physics of the earth’s atmoiqabere, has 
been taken up in Germany by Messrs. Stuebtty and 
Wegener, who made nvnnerous measurements with 
a specially eonstruoted albedometer in the course of 
several balloon royogea. They found tjw follow- 
ing values, which have betm corrected by eliminating 
the general radfatibn qf the sky, and only to 
tlM! proportion of direef sunlight reHeotodt ILiOwer 
stratus clouds, 0.54) higher stratus, 0-T6) ouUalas,^ 
0,07, They also measured the albeito of -the eatth^ 
surface as seen from altitudes h^twenn 660 akd 
1,650 meters. The albedo of open li(^ lyna foptid 
to avenge 0.15 ( ol wMds* 0,06. . , ■ 
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The Winning of the International Aviation Trophy 

How Weymann Upheld Our Colors Single-handed and Won the World’s Greatest Speed Event 


T he third International aeroplane race Xor the Ben- her of trial fligbU were made on Thmsday and 

nett trophy (waa held at the lile of Sheppey, Ba»t- Friday, June a»th and 30tU, by Weymann, Nleuport, 

church, England, on July let, and for the aooond time and one or two other membure of both tin- Mnelieh 

America came out victorious, allblough she had but and French teams The Nleuport monoiilunf waa 


Gualave Ham 
Biart, wbldi tm 
ho would do wp 


one representative against the three each of France 

and England. After attempting to gel 

the Wrights and 'Glenn H. Curtiss to 
represent America this year in the race, 
the Aero Club offlclals finally secured ^ 

Charles T. Weymann, the young aviator ' ’ " " ’ 

who has made a name for himself 
In aviation abroad, to endeavor to bring 
back the cup to America It was first 
won In 1909 by Glenn CurtlBs, who went 
to France with hU own machine and 
beat BlOrlot with his fast monoplane 
Last October, at BetanotU Purk, Qra- 
hame-Whlte won the race on account of 
on accident to Leblanc, BlOnol's chief 
pilot. The Englishman won on a BlOriot 
monoplane, aa there waa no rule requir- 
ing the machine to be built In the coun- 
try which It represented. The Nleuport 
monoplane, during the past b 1\ months, 
has proved Itself to he one of the fastest ^ . 

and ona of the moat olHflent aero- 
planes; and as there was no rule for- 
bidding It, Mr Weyntnnn decided to use 
one of these machines, whl< h he has ' i 

Hown considerably of laic He waa ^ ■ - 

obliged to abandon the Pai Is-Lo^don- 
Baris circuit race, in which he was 
among the leaders, at Utrecht, In order 
to fly In the cup race; but the result 
of the race amply Justified hita In doing 


j the winner, and It was thought tbai Wey 



#ffUrk rounding the pylon on his 
baby Wright racer. 


Leblanc doing 75 miles an hour o 
the straightaway. 




mm’im 

For the past eight or nine months fe’.'ijrM. 

M. Bldrlot has been experimenting upon 
speed machines. Several months ago 
we gave Infonnatlon about his latest i' 

speed monoplane, which had a peculiar V' 

shape of wing and was fitted with a 
powerful motor Bldriot experimented 
with a 140 - horse - power 14 - ryllnder 
Onomo motor, and It was thought that 
the machine for the race would bo 
equipped with one these 
as the peculiar shape 
flexible rear 

had had his success ||||||||HH|HmH|||||| 

Leblanc appeared at ISastrhunh with a 

machine having wings of only one meter Weymann, the winner 

width and a total spread of nine meters, fusiform •iiuiw oi the body 

or, In other words, nine square meters in., iht« form th 

(96,876 square feci) surface, and fitted 
with a 100 horse-powtu Gnome motor 
only, he sprang a surprise upon aviation 
enthusiasts, who doubled whether he 
could win the race with such a diminu- 
tive machine, equipped with no mom 
powerful motor than he used last year 
The Nleuport monoplanes, howevci, had 
only 70-horse-powpr motois, and consid 
erably larger wings One of them, 
driven by Chevalier (who was (he third 
man on the French team), had only a 
50-horse-powor Nleuport luotoi , Nieu 
port himself drove a TO-hoise power 
Oflome-etiglned machine, as did also 
Charles T Weymann 

The English team was made up of 
Q. Hamel on a 100-hhrse-power Uldilot, 
which was practically a dnpllcate of 
Leblanc’s; Alec Ogllvle, on n bahv 
Wright fitted with a BO-horse-jKiwer N 
B. C. twcKcycle motor; and Graham 041- 
mour, on a Bristol monoplane As re- w t s n 

serves. England had Messrs J Radley, Wreck or Maw 

J. ValenUne, and O C Morrison Mr Tb« M<.yiind«r, ioi).horKvj)o«r. 

Radley flew in the Bennett rare las* 

year, as did also Mr, Ogllvle The hitter gCg 

completed the race last year on a Wright 

hiptane, and secured third place This year he usod mann stood 
an Bngllsh-bullt Wright machine constructed under clear and p 

the supervision of Wilbur Wright, and fitted with a wind In the 

four-cylinder V-type two-cycle motor, recently Ulus- was aoheduli 
trgte^ In our odumiu, hut the flyl? 


Weynann, the winner of the rt 




rounding the pylon at 80 miles a 


Ih to tht» farm that lUe ^r<ntlv (iMinumhtjd hi 


the couiHc ,iiid tilh machine slid side 
ways to the Kimind, and was smabhed to 
pu'cch The ailiiioi luckily eai ain-o 
without anj gcrioiiK injuries Bhorllv 
a/tei Hamers Hfcldeiit, W e y m a n n 
started In his .Nliiipert nmnoplane He 


out till entile twiiity five iliciiltB of 
the course He covered the flisi tiv,, 
chcuilR I.Ui klloiiieleth) In 11 iM) 2/r. 
Chevalier was the first Frenchman (o 
start Hu flew fairly well In hia low- 
powered N'itfiipurt, but alighted after 
completing ten laiia, ami did not lliilwh 
the race 

As Gllinour withdrew', England's on'y 
remaining i ein eaentativ., waa Oglhle, 
who flew IiIh bahv V light In exiel 
lent fashion, Ihoiigh he w'ss iinaU'e 
to make anytliuig like the sp.eJ 


He was anil aln nd of his (oinpatrlot at 
the end of flfu en laps, mid although 
he sucieeded In the end In beating 
the lattei In BT aeiunilb, he railed to 
beat Weymann by 3 nnuules 2 4/'. sei 

Olid 8 

The time of the winner in the rai e 
was one honi, eleven inliiutcB, thlilj-six 
and one fifth s.ionda, which coriesponda 


Chevalier a time foi his ten laps w,-,s 
.IT 27 1 This ( oi I esfionds to an ai'ei 
age B|)e(d of ."i!) ;i inilw an houi will h 
Is v r\ good, tonsldcring the low power 
of Ills inmhlne 

The wlmiing of the nice by Amet lea 
should serve lo silniulatc aviation In 
this lonntiy gieally, uap.Tlally sin e 
next jeai the riilr-s will probably he 


country W'hnh th. y ii'lnesenl As i 
Ig the desideiatuin of tin' rm ing 
plane, and the lliliig for v hli 
exists, we Im'Hcvc that If uni Inve 
can develoi) I he speediest and ai 
same time the aafist, flying mail 
they will again . aiise Ainer lea t o le.i 
world In aviation, jiihI aa she d: 
the start 

South Sea Swells 

W E all remember with what 
queney In the old narratlv. 
experiences In Ihe !-'omI(i Hnas n fe 
Is made to the heavy swells of the o 
whhh impressed the imvlgatois wit 
Idea of their remoteness from land 


Wreck of Hairal’s Blerlot. The aviator escaped uninjured. 

id«r, lOO-horKspoww Gnome motor !» clmrly ws-n. a« le »1«. tbo .p.-olallv Upered fuwUge Idea of thclr remol eiiess f 

UM(1 on tills rarliiK munopIniK The great alzi' of the 

SCENES AT THE GREAT RACE. Southern latitudes 

plained by the fact tlial 

mann stood an excellent chance July Ist dawned Cape of Good Hot« and Cape Mu 
clear and pleasant, although there waa conaiderablo neither windward nor leeward sho 
wind In the morning and early afternoon The race prevailing wind In all longitudes 


neither windward nor leeward shore 
prevailing wind In all longitudes is 


scheduled to start eight hours before sundown. Thus when a west wliiil springs 

the fiylpg did not begin until aljout .! P M, at westerly swell, the effect of a )' 

h time the wind was blowing at less than twenty running The new-born wind Inen 

i an hour. The course was six kilometers (3 72 of this sweU, and ao forms maj 

I) In circumference, and was over level, smooth which sometimes attain a length 


» member* of the French team consisted which time the wind was blowing at less than twenty 


Of AUbnuj, who flies a D^rdussln monoplane; miles an hour. The course was six kilometers (3 72 
Vodrlnes, the Monute pilot; and Qlbert, with his miles) In circumference, and was over level, smooth 

R. B. P. Th* Frenchmen had on hand at the Ume ground. lU only disadvantage 

of th* race fow extra Nleuport monoplane^ three the sea, which, of course, wa 

HVO D«p*rdus«lns. ftud one R. B. P. A uum- rather stiff breeze that blew 


1 proximity to crest 1 


rather stiff breeze that blew 


•waves In feet is about half the 
In miles per hour. 
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The Beacon Hill Tunnel 

How a Half-f^iile of the Boston Subway Was Built in Tunnel 

By G. D. Emerson 


T he itiobL recent underground construc- 
ilmi in tlio Boston district for the use 
(]| hi led railway traffic Is the tunnel through 
111 a. on Mil), which Is now nearing comide 
lieu This liinmd, which la a little leas than 
liall a mile in length, does not follow the 
hiieui hiiea, but runs through the middle of 
III 111 on Hill In a general northwesterly and 
soiilhi Rslerly direction, connecting at Ita 
iioitliwcsterly end with an elevated alruc- 
luti wliiih will cross the Canihildge bildgc 
over the Charles Illver, and at its south 
easterU end terminates at present In a sta- 
tion beneath Boston Common, under the 
Talk Siieet staMon of the TremoiU Street 
mbwav The bottom of the tunnel, at the 
deepest iiolnt Is about one hundred feet be- 
low the tup of the hill This tunnel forma 
the Hoslon eud of the new subway lines con- 
necting Harvaid Square, Cambridge, with 
the business section of Boston 
Beacon Bill is presumably a glacial forma- 
tion, and la composed In general of a very 
hard mixluie of blue and yellow clay and 
sand, logetlier with numerous small stones 
and a few largo boulders Irregular atieaks 
and pockets of sand, some containing watei, 
wore frequently encountered during the prog- 
ress of the work No serious difficulty re- 
sulted, however, from the ground-water, amf 
this, together with the hardness of the 
ground, made It unnecessary to do any of 
the woik In i orapressed air. although theie 
wiis a piuvlslon In the contract tor the 
work for liolng so In case of necessity At 
one point, about slxty-flve or seventy feet 
below the surfaie, some worn fiagmonts of 
clnm shells were found Imbedded In the hard 
blue <'lay 

The giiieial method of tunneling adopted 
for this woik was by means of a roof-shield, 
whlih Is quite similar In chaiacter to the 
shields used in the tunnels already con 
strutted in this vicinity The Tremont 
Street funnel of the original subway, the 
East Boston tunnel anil tbe Dana Hill tunnel 
of the Cainbrldge subway 
This roof shield is eHseiiilally a semi-circu- 
lar Bterd flame weighing about slxty-flve 
tons, tlie diameter of which Is equal to the 
milslde width of the tunnel, which is thirty- 
two feet four inthes Its function is to sup- 
port the earth above tbe root of the tunnel 
timporailly while the permanent concrete 
tunnel aich la being built Itelow 
The first operallon In this method of tun- 
neling Is to dig two small pilot-tunnels — 
or so-called side-wall drifts These drifts 
are about nine ft et square, the roof and slilos 
fifing tlnibcieil and they are loiaied at the 
lioiiom outside lorners of the tunnel see- 
tlnn As fast as they are ixeavated, the 

low It pait of the toncrele sidewall of the 
tunnel Is built In them They are kept from 
one liiimlietl and llffy to two liiindred feet 
111 .iiUunte of Mil shield, so that the con 
tiele w,\lls will have sufficient time to 
h.llden befoie the weight of the shlellliomes 
on thim The shield, which rests on tast- 
Iron lolleis Ih pushed along on top of these 
eoncrele side-walls by means of hydraulic 

Tbo succi--s1m opt rations arc as follows 
The earth Is ■ i\at(d for two and one-half 
fe-ci ahead of iht shield, whit li Is then 
shoved forward through this lilstani o bv 
means of the hydraulk jacks before men- 
tioned. A section of the concrete arch two 
ami one half feet long Is then built under 
the overhanging steel plates at the rear of 
the shiedl The soft concrete Is plated on 
temporary steel centers or supports, which 
are removed after It has lieronte suffldently 
strong The overhanging plates at the rear 
of the shield are about one and a quarter 
Inthes tlilik, and when the shield Is shoved 
forw.ird it leaves an annular space nf that 
thlikmss lie^ween the concrete arch and the 
earth This space Is filled as soon as prac- 
Mcabli l)\ pumping In liquid cement grout 
In .iitu.il work, the operations of excavating 



View of steel centers and shield from upper WM-Idug deck. 



Beacon Hilt tunnel looking west toward the twin oiches. 



Rear view of lower part of shieid, showing temporary 
steel centering behind it. 



The 65-lnn roof-shield need in excavating the tunnel served to keid the 
earth above roof in place while the permanent concrete Mth 
was being bnilt below it. 


ahead and putting In cnocteta tt the rear 
of tbe shield are carried on efinaltnoeottaly. 
This cycle, which takes about live or six 
hours, is repeated cosUnuotttl}'. 

A rear view of the lower pert of the 
shield In actual operation, and sbowltif sohoe 
of the temporary steel contorlng lamedlatclr 
behind it, is shown herewith. The 
half of tbe shield In working condition la 
also Illustrated. As fast as tbe excavntlon 
Is completed, and the concrete arch la In 
place, tbe concrete bottom la put In. 

All machinery for operating tha ahtald 
and hauling tbe working-can in tbe tunnM 
la run by compressed air fumlabed by a 
compressor plant located near the mouth of 
the tunnel. As stated above, the shield Is 
shoved ahead by hydraulic Jacks, of which 
there are fourteen, spaced equally around 
the circumference of the shield These Jacks 
have plungers eight inettes In diameter and 
work under a maximum presaure of four 
thousand pounds to the square Inch, which 
gives a maximum pushing force of nearly 
one hundred tons for each Jack, or about 
one thousand four hundred tons for the 
whole sli^eld The Jack-cylinders are bolted 
to the frame-work of the shield and 
the plungers push against lines of cast- 
iron rods which are Imbedded In the oon- 
Crete arch The water, under pressure, for 
operating tbe Jacks, Is furnished by two 
pumps which sr« run by compressed air. 

Economy in this kind of construction de- 
pends to a large extent upon systematialng 
and specialising the work. Thui, several 
different gangs of men do the excavating In 
tbo pilot tunnels and on the shield plat- 
forms, others put In the concrete walls In 
the pilot tunnels and tbe concrete arches 
at the back of the shield, and still others 
attend to setting up and taking down the 
temporary concrete supports, handle the 
cars which bring in fresh concrete and taka 
out the excavated earth, etc. BJach of the 
different operations is repeated continuously 
so that by proper systematising the labor 
Itecomes very efficient. Most of the work 
was carried on by two ten-hour shifts per 
day, the number ot men in each shift aver- 
aging about one hundred and thirty Tbe 
average progress per twenty-four hours was 
seven and a half feet, and tbe maxlmuni 
progress per 24 hours was about nine feet. 

Tbe surface of the hill, over tbe line of 
the tunnel, is thickly covered with brick 
buildings from three to six stories Jn heIgbL 
The excavation was carried on In such a 
manner, however, as to avoid any aettlement 
or damage to them. 

During the courae of the work about a 
doten old wells that used to furnish the 
water supply for former residents on Beacon 
Hill were encountered In the tunnel head- 
ings. Some of these old wells wqye one 
hundred feet deep and more than a century 
old, and tbe hollow pump-logs were stUl la 
place, and in fair condition Tbe flrat Intl- 
matlon^-the tunnel workera had of their ex- 
istence was when the stone lining ot the 
wells fell down into the tunnel when they 
were reached by the excavations. This re- 
sulted In some delays, but no very serious 
difficulties 

Tbe chief Item of interest toward the end 
of any conatpictlon of this sort Is where 
the tunnel “comes out,” that is, how close 
the engineers have been able to run their 
lines to the theoretical position the tunael 
should occupy. Part of this tnnael Is on a 
curve of four-tbousand-toot radius, which 
makes the running of the survey lines soiao, 
what more difficult than U the line were 
straight. In this particular case the tunnel 
-came out at .the Anal end within leas thaa 
half an Inch of its calcuhtbed position. 

The Beacon Hill Tunnel is hOtnif hum for 
the city Of Boston by tb« TnuwU 

CommJseion, and, upon cottitileMoh, H wBl 
be tensed to tbe Boffion UnBimBr. 

OcQUMmy. 
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A Comparison of the German and American Navies 

Our Great Superiority in Gun-fire Places the United States in the Lead. 


By H. D. Brand VC. 

O NH ot motit fruitful topics of th« day aeemB ^ - - 

to U« the phenonaeaally rapid growth of the G«r- 
man Navy; and” the notion la widely held that the 

Kalaor le adding to bU fleet for the purpoee of chal- '‘f 

tracing England'a age-long supremacy on the sea 1 ' ‘i*;! T.; C-'' ' ^ 

Now, whaleTttr may be the Kalaer'a Idea, such a con- 'I*''"' 

tlngracy la not likely to bo realieed for many years } , ’ ' 

to come, for not only la Oermany'a naval atrength . 

atlll far Inferior to BrlUln'a, but It le at the moment . 

of writing alao vaatly lesa than our own ' ' 

Until the year 1910 thoae who made It their bual- 
neaa to rank the various fleets of the world had . 

Malgned oecond place to the United States Navy, Eng- i; . 

land holding Aral poaltlon and Germany third, but in ,• ■> ,'5 ‘ . --■'v 

the laat twelvemonth theae crlllcs have Been flt to 

attribute to Germany a suporlortty which In our opln- ' 

Ion la not borne out by fact. The only fair way to 
eatimate the relative atrength of the two navlee la to 
take them «hli) fur ship and compare their respective 
offenalve and detgmilve The tonnnge method 

which moat writers employ la misleading, for 

lumps together armored and unarmored ships, ||||||m||||||PmimPIH|m^m 

and takes no account of age or design In this way 

four unarmored crulaea would equal one battleship 

and twelve deetroyera would rank with one armored • *ery, wev. omn 1 

orulaer Obviously the proper means of obtaining retu- G< 

live values la to oppoeo battleahlp to baUleahlp, 

armored crulaer to armored cruiser, aa ihey would ,,rarth'e the battleships < ommen.e 11, ing ,hi 

presumably line up In actual conflict And, furlher, when they am some 12,5.10 ynuls awj 

these ahlpa should be aa near as poeeible of equal pring time la gejipially exham-iiil bdi) 

age, for of course the newer vessels are not only larger approached to within s.OOO yards of ibe , 



German Dreadnoughl “ Wwtfulen. ” 


s powerful than tUooe ot oerller date. 


Vet the result la often the <omploi • deuiolIlKui < 



n iiolliujg is hnuwn about 1lie rondltlnns 
K h the tJerlimii lligli Sea FIchM conduits Its 
but it U liigh’y pioliabic th,it tbeii lanKcs 
tbiin ouiM for llu'li ligbtiw guns tmild not 


, by the wav, onlv ilu ir dread- 
-liave a verv high muzzle- 
oridhi, but (be lelative light- 
iioimdw agaiiiBi s'u pounds for 
a lapld faUliig olf In m'IoiHv 
nt blank range Ko (hat whllo 
Is almost polnt-blnnli — tbeir 


DUplBeemeat, lACUn tons. N|mwi«I, at knou S, TOO tons | oil, aOiHoiw IflBln b»«t«ry, lw> Wi. 11 lia U , wi «i 

b«U#rr» twelve •'bu-h. AIbIw bell, lnch<i« . upper armor, H liiciio-, turrele, 9^ ludi. » 

Gorman Dreadnought “Nassau.” 

We need only concern ourselves with four claastia target, although the maik is a ici tangle 
of ships — battleships and armored crulscra, deatroyers onesfourlU of the area of the bioadsidc of 
and submarines, for the functions of protected crulaerfi man-of-war* 

and gunboat are almost negligible from a rallltaiy — — -- 

point of view, their activities being properly confined >’ t* »niinr.d mnMT '‘MurviLmU" lu.n tin iwu 

to police duty In time of peace, and. In time of war, jaru *in ' ‘ ' 

to scouting and IntelUgenue service Of the four 

olaases which we shall consider, the battleahlp la |— — — — — — 

aiMmportant; It takes Ita place In the forefront of ' v 

the line of battle, and bears the brunt ot the fighting J ' 

The armored cruiser la the heavy cavalry of the sea, 

and but rarely takes Its place where the Are la hottest - t , ; . ! 

In nuking comparisons of the ^blpe of (heae tw-o 
navies, the dearth of positive Information on subjects 
jelatlng to the eflllclracy of the personnel of the 
Kaiser’s fleet requires that In all mattera dealing with 
the pefltonal equation the two aervieee he ooneldered 
on a jMtrity. W« know nothing definite of the Ger 
mans' proflcteaoy In battle practice or in ateamlng 
trials; hut we may be quite sure that the thorough j 

ness "wbltft la characteristic of their nation haa * 

brottebt these things to a high state of perfection. j 

But BO matter how much they may practise at j 

the twfrgeta, they oannot overcome doflolency In mate- , 

rtala; inferior funa^’inuat give Inferior results, for, | 

etrhUte a* it may eeem, Germany, the home of tho I 

Kruppa aah the Efiirhardts, hSe at this moment not j 

«n* alioAt which can pleroe our battleahlps’ slde- 
nnnor.iivirhat we ealil battle range (8,000 yards) 1 This Oopyrigst isio n« w. h ««u 

h,ltl|l>fllat fact, and me which mutt be of supreme BispUeemeaG ia, 9 wt<>nii npecd, m 

in making a fair comparison of the offen- Iu««t, w-tsiy.two s-uwa. Blalabeit, iB.u.i.. 

dfikiiriMf -ht l^he twp fleets. In our annual battle Uaitet 


CIV would picauiuabh have shot their 
I pli'ccg and pounded tbclr tntictB nnlll 
iind vcic incaparltalcd foi fuithcr firing 
of TVnablma the dapanese aaiiK many 
an bnlllcabips bv long-range filing, the 
‘ heavy iiinjei tiles against the hell-arntor 
acliire till' plates and atart the seams so 
■I entered In auffii lent uyaiitltUs to flood 



United Slates Dreadnonght “Michigan.’’ 
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of ].1,047 ppr ship Till' 
conipiirPB wifh a tntal foi 
the AtnorlcaiiH of 407,fir)( 


of the later niodelH — sav 
the fourteen most reoent 
Germans and the twenty 
newest Americans 
Taking first the fotir 
"Westfalens " They rarr\ 
twelve heavy guns earh. 
but these are so arianged 
that only eight of them 
ran fire on either broad 
side The ten heavy guns 
of the "Delawares,” in 
pairs In five turrets on the 
center line, ran all file on 
either bioadslde which 
gives the Yankee dread 



United States “Delaware.” 


_^No of j 

' 13 Ut 

12 In 1 12 In ^B.Vcal 

46-ca!t 44^0411 ' IjTn' 

] S.wal ) 

Able to 
Plume 

Kru|tp at 

i 

in 1 ' 

24 

n 

n 

11 


20 i 

tl 

Ij 

' 12 

' U 

12 

H‘i 

6 

4 


nouxhta an tmmeaM ad- 
vaBtate; and even tho 
relatively amall "Mlclil- 
gana” can opiwae the Oer- 
man ll-iach guns with an 
equal number at li’a. New 
at 8,000 yarda the ll-lneh 
gun can pUroe only 8% 
Inches of Krupp steel on 
direct Impact, and all the 
vulnerable parts of the 
United States ships are 
covered v^lth from 12 to 8 
inches of Krupp armor, 
and their turrets and bar- 
bettes are protected by ^ 
slanting plates 12 inches 
thick. Our 12-lnch 40-oal- 
Iber rifle, on the other 
hand, can send a shell 
through IMocb Krupp 
steel at 8,000 yirds, and 
not one of these four Ger- 
man dreadnoughts mounts 
a plate more than 9% 
Inches In thickness, except 
on the barbettes Is It not 
plain, then, that the four 
Yankee vessels, with their 
thlrty-sl? 12’a In broad- 
side, are more than a 
match for the four “Weat- 
falens” and their thirty- 
two ll’H? 

The discrepancy between 
the ten "Hannovers" and 
the sixteen contemporary 
battleships of the Ameri- 
can navy U even more 
startling The German 
main belts vary from 9 to 
(OuiMfmc/f on eu ) 


V I»KKICN’W|\K POWER OF UEKMAN AND AMERIC AN ('RnsEKS 
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, North t'aroMna 'I 
1 ‘ Tonnf*^^! 

I VV anhin^ton ' 


i«)0“Prin* IIHnrIch I ‘Brooklyri' 


lEKMAN AND A MKKICAN BATTLESHIPS. 
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1 "Schwaben" 

91 "Wettln" 
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“ Kaiser BarbsruM 
W K Friedrich III 
) • K Kart d Gr(»ie 
)Oi "K Wilhelm d 
(Irosse" 
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Henry Fairfield Osborn 

America’s Foremost Palaeontologist 

By Beryamiii C. (iruenberg 


T o fraraue ncleiioe because It satieflea the human 
spirit, without any deluaion as to the possible 
application of his results to the relief of pain or 
poverty, that la to be a "pure” scientist. Such a sci- 
entist Is Henry Fairfield Osborn, one of the foremost 
pal*ntologlsts of America, When In 1»M he was 
tendered the great honor of election aa secretary of 
the Smithsonian Institution, he gave as one reason 
for declining the post the fact that palmntdlogy was 
of no Immediate use to society and he would, there- 
fore, not feel Justified In asking for appropriations to 
enable him to carry on his costly researchea at the 
probable expense of work more likely to yield results 
of practical value to the rest of us But be gave as 
another reason the fact that the material, equipment 
and aasislants necessary for carrying on hU researches 
were located In New York — and with Ills work he 
would stay 

Prof. Osborn was born at Fairfield, Conn , Au- 
gust 8th, 18.'i7, a descendant of merchants pn both 
aides of the family Ho received hts collegiate edu 
cation at Princeton, and commenced his career as 
organiser and manager of scientific research even be- 
fore be was graduated by organizing and leading the 
palmontologlcal section of the Princeton sctenflflc ex 
pedltlon to Colorado and Wyoming In 1877 He 
studied geology under Arnold Ouyot, anatomy under 
Wra H Welch, comparative anatomy under Huxley, 
and embryology under Balfour While In England 
he was very much awed and Inspired by a casual 
meeting with Charles Darwin when the latter was 
visiting Huxley's laboratory He taught natural sci- 
ence at Princeton and studied In Europo until 1891. 
when he was appointed the first Da Costji professor 
of biology (after l«!»i1, of r.odlogy) at Columbia Uni- 
versity, Here he organized the biology department 
aud established the Columbia University Blologhal 
Series, of which he edited the first ten volumes 

In 1891 he was also appointed curator of vertebrate 
palwntology at the American Museum of Natural His- 
tory During the twenty years of his active admlnlp 
tratlon he brought together a collection of vertebrate 
fossils that is remarkable not only for being the larg- 
est In the world, and for being prepared In the most 
skillful and Instructive manner, but also for the rich- 
ness of some of Its series— that of the horse, for ex- 
ample, being practically complete from early Tertiary 
times down to living forms of (OKlay In 1910 ho 
retired from active teaching and administration to 
devote himself to research 
Prof Osborn's contributions to knowledge are chiefly 
his collection of vast numbers of fsots about the 
structure and distribution in space and time of verte- 
brate fossils, and his coordination of facts of i)alg«on 
tology In relation to the theory of evolution Ho 
always Insists that palaentology la a branch of biology, 
not of geology, to which It la Joined only through the 
fortunate accident that fosalla are found In th<‘ rocks 
To mlatoke the position of fossils in the rocka, he 
says, "as Indicative of their scientific afflnltles, Is ns 
logical aa It would be to bracket Protozoa, which are 
principally aquatic organisms, under hydrology, or (ho 
Insects, because of their abrlal life, under meteoro' 
ogy " And he accordingly aUempls to Interpret tbs 
facta of palwntology In terms of organic cvoliillon 
Among his aarller^ studies was that on the history 
of mammalian teeth, which have given the compara- 
tive anatomist and evolutionist a great deal of com- 
fort as well as trouble Teeth of primitive mammala, 
like the teeth of reptiles, have a crown consisting of 
simple cone. The complex molars'Vvere. believed by 
many odcmtologlsU and embryologists to have arisen 
by a process of “concrescence;" I e, the simple teeth 
were ^tippoaed to have grown together In groups as 
the Jaw-bones gradually became shorter, and formed 
the compoond teeth, Juet aa separate petals were sup 
Pogod to be "fused together" In such flowers as the 
gotoan or the pumpkin. Oeboru, on the basis of 
mammaHaa fossils, early came to the conclusion that 
the contplex molars of this class of animals have 
reanlted from the snooesslye addition of cusps to an 
ortgtjihlly simple tooth which attained a trl-tubercu- 
lott form during the Meeowlc period. As a result of 
further BtUdie* he foun4 that with the exception of a 
ifionns aH orders of mammals have shown 
thev|fJf^nbe«uaiUte type of molar teeth, and that the 
orlgliwil ooM has always been represented by the 
froht miap pA the inset edge id ths upper molars, and 
hp'tlhf knul on the outer edge In the tower 
-sih dlfo tonitd that ttw sucoeeslvely nppear- 


Ing new cusp always followed a definite order. On 
the one hand, he developed from these studies an 
exact descriptive nomenclature of the mammalian teeth 
which replaced the conflicting and confusing turmln 
ologlee of earlier writers from the time of Owen, and 
on the other hand, ho developed the theory of “de- 
terminate variation" In the evolution of organiams 
This Idea, which he later renamed the do< trine of 
"rectlgradatlon," he found to be practically identical 
with the ''ortbogenesis" of Klmer and other writers, 
and with the “mutations" of Waagen, and extended 
It to other structures The cusps of tho molar teolli 
do not appear "forfuitously" and then survive In ac- 
cordance with their relative fitness, as would be re- 
quired by the Darwinian theory, nor do they appear 
fully formed In n dlscoottnuoua manner. In the sense 
of DeVries's theory, they appear at definite points, at 
first loo small to have any adaptive or selective valu<-, 
and become with succeeding ages larger and larger 
until Ihey are of adaptive value In other words, thev 
are determinate in their origins, they develop grad- 
uattv, and they are adaptive In the direction of their 
development from the very stait In hls earlier 
studies Osborn considered these facta favorable to the 
klnetogenlc theory advanced by Ryder and Cope, that 
Is practically the neo-l.,araarrklaD view of the evolii 
tlon of atructures being direiled by the hablig and 
needs of the organiams But later Oaborn saw that 
of all the structures In tho body the tooth are least 



diagraip. 

Ai'cunllug to OulKjrti Ui'N'.Ittj .iiiUigriiv « lii umi, ai il i-iulriima«iit arc 
liiacparabW In iin\ i|i«cii»al<,n ..f Molull.in 

able to show any such influent c betauso tliey mo 
fully formed before they emerge from tl>e gums and 
they cannot Improve with use. on the coni rat y. the 
more they arc used, the more they arc woin away, 
whatever virtues oi film ‘ts the teeth of an Individual 
may show are congenita] The icctlgradattons arc 
thus not In themselves the result of selection noi of 
saltation, neither can they bo at counted for on La 
marcklau principles, they arise boi ause of sonio In 
herent tendency or potentiality to vary In a deicrmln- 
ate direction What this Internal delci mining facior 
Is we do not know It Is not the samo as Ndg'-ll s 
"internal perfecting principle," since It operates In a 
direction parallel to ontogeny, that Is, It causes evo- 
lution to proceed In adaptation to «< tc ertirnol <<mdi 
lions For example, certain Kotena monkevs had be 
come herbivorous, and their teeth developed so mm a 
like the ungulate type that their fossils were at flrsi 
classed with ungulates 

The some principle of hereditary ancesfial control 
of variation was afterward found by OslKirn to be 
Illustrated by the origin of horns and other organs, 
and other workers found parallel facta In various 
series of foBsIlt The date at which rharacters de- 
velop Is determined by external factors, but the nature 
of the charactere ir determined by internal faitors, at 
present "unknown " Thus a comparison of Roceno 
horses with contemporary tUanotheres shows that the 
horse was developing the ciispa more rapid’ v, but 
both groups were developing tho cusp In the same 
predetermined order The law Is Illustrated also by 
the fact that almtlar characters have arisen slmulta- 
neoutljr In groups of animals of common ancestry In 
Switzerland Ir Patagonia and In Wyoming On tho 
other hand, cwtaln characters seem to be less firmly 
bound up ■with hereditary control An example of this 
IS tha a( tha head, whloh Oshorn found in a 


number of contemporary Mid Eocene hranehes -of tl- 
tanolheres, of undoubtedly i-ommon ancestry, lo show 
a tendency to diverge into naiiow and broad-skulled 
types In each diverging bram li, however, on-e a 
tendency had established itself, the development pro- 
ceeded to the limit without levcrsal 

From a study of fossil horses In the course of which 
Osborn built up the history of lliis group in a very 
satisfactory manner, he passed to a thorough sttidy 
of the tUanotheres, which, of all extinct animals fur 
nlsh tho most complete series of foasl’s Here hls 
earlier generalizations have been amply confirmed, 
and the "unknown factors of evolution" are still there 
to be discovered Instead of minimizing the dlfflctil- 
ties unearl bed by the pala-nfologlsta, Osborn thinks 
that scientific progress can be assured only It we 
fiaiikly admit the limits of our knowledge In certain 
dlredlons, he does not say we cannot know, but mere- 
ly that here we do not know' A good summary of 
hls evolution creed was given by him In his address 
before the I’alamtologlcal Section of the International 
Zoological Congress in UtOT 

1. Many origins of new (haratters are due to some 
Internal at tlon In heredity 

2 Many important adaptive (haracleis arise deter- 
mlnately, definitelv and by extremely slow stages 

3 Degrtes of similarity In such origins < orrospond 
to degrees ol kinship 

4 Degiecs of kinship also affect to a certain extent, 
hut not aibsolutoly, the time of appearance, or the 
tlmi- of the origin, or the rale of evolution 

!i The origins find expression not spontaneously, or 
Irrespeflivp of conditions, or from purely internal 
irechanlcal causes, but through some entirely unknown 
and at pteseni lii( oncelvahie relation to ontogeny 
(habit and use) and to aeh'clion 

6 If stub oilglns do spring from Internal heredl 
tary prim iples, as they appear to do In many cases 
rapl<1 origins (mutations of Di'VrIcg) mav be simply 
due to the same law operating with a different vel- 
ocKy 

In all Ills dlsfUBslons of evolution Prof Osborn 
emphaslzfs the fn<t that tb- four recjgnlzid fartors— 
neiedltv, outogenv, environment and selection — arc In- 
separable, and he criticises much of current debate 
because now one factor and now another Is 
treated aa If It acted uninfluenced bv the others 
He would nicjdlfy Welsmann s well-known diagram 
showing the continuous line to represent the 
germ idasni by placing the four factors In a series 
wherein each Is shown aa Influenrtng all the others, 
and being lit tuin Influenced by them Hls philosophy 
attempts to harmonize the findings of the oxperlmen- 
tallsU, of the field naturalists, and of the palieontolo 
gislB, the last, lie says, have the' tyest perspective, tor 
they see the evolution of characters through long 
ages, without regard to particular organisms or spe- 
cies In which, for the lime, they are perhaps being 
man! rest eel 

Pi of Osborn's eareer is a splendid refutation 
of the j.revalHng e.Unleal conception of ' liuman na- 
ture," which can find no Incentive to noble endeavor 
except In the put suit of material gain guided by self- 
Inlerest And 11 also vlndb ales the “pure" scientist 
against the charge of Imprac tleallty ancl Ineftlelencv, 
for every institution with whleh he bus tteen connected 
shows the work of a master lu efficient organization 
and admlnlstiallon 

Artificial Snails 

S .NAILS the only genuine part of which are tho 
shells are now being sold In Paris, and it Is said 
that the Imitation of the real article is so close that 
many eplcurea have a hlgti opinion of the sham prod- 
uct But It Is to be prcBumed that thev do not know 
that the snails are artificial, and they are cerUlqly 
Ignorant of the method by which the snails are manu- 
faetiired 

Snall-Bliells, It seems, are bought from the dust- 
men and rag-pickers, and after being cleaned are 
filled with "lights" or cate' meat, the soft flesh being 
cut Into corkscrew form, so us to fit ih(> shell, by .a 
skillfully designed machine The receptuede Is then 
sealed by me.ms of liquid fat and thi» eseargot Is 
ready for tho consumer The sec rel camc' out In con- 
sequence of an action brought itv n man employed at 
the snail-factory to recover damages for a finger 
mutilated by one of the machine* The artificial 
snalla find a ready market. 
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The Latest of the Big Railway Terminals 

Tlu‘ C’liK ago Terminus of a Leading Western System 



or 






Dhi haiHiaomi' tunulnal of this ihaiaotor 
ii( li liHS hi‘t'11 hiilll hy the I'liltago k 
.trlhwc'Slprn Railroad roniiamy aa tho 
st< ni toiiiiliiUK of tholr lino In C'hlcapo 
10 station has boon bnllt to lotifortn to 
e ftonorni work of tratk (dovatlon which 
M III I'll call led out In that city and tonus 
(I of Its most Important model u Improve- 


und 40 fool hlkh luitiamo to tin cc'iilimlc' 
boinB hy tliroo Imposlns an hos At each 
oud of tho voBtlbulo broad granlto stall 
ways load up to the main waiting looiu, 
which is on Ihe track level floor Thorn 
arc similar vestibules of innio simple arohl 
loctural treatment at tho Canal and Clinton 
Street eniniiuos Those vostlhiilos load dl 
roctly to a large public area k'ui) fpi.f py 
'L‘ feet, aiound which aie tanged the ticket 
office, baggage loom, and olhei cssc-ntlal 
ac cc'SHOrles \t the oelitei of this piiblh 
spai e a grand sliilrwaj leads lo the ecu 


’ the I 


mg 


—1 station Is tho OMtn 

Ine room, Whlnh li trwtail 
M a great Komu atrluiQ, 
with a barrei-ratilt r«o*. 
The and the 

whole orller, aa high aa 
the spring od the Tault, 
are dull finished In light 
pink Tenneseee marMe. 
The columns are of Greek 
flppollno marWe, whniw 
delicate green hue har- 
monlxes agreeably with 
the bronae of tho metal 
work which frames the 
glass between the pllaa- 
tera. The vault Is of or> 
namentsl tile construction, 
with richly ornamented 
ribs of terra cotta, whose 
color barmontzea agreeably with the mar- 
ble of the walls Bacellent lighting effects 
are secured by two seral-elllptloal windows 
80 feet in diameter at each end of the vault, 
and ten circular lunettes, five on each side. 
The exterior walls of the station building 
are of gny Maine granite, and they are 
made continuous with the walls which In- 
close the train shed, the latter being of 
mottled gray brick, with granite trimmings 
As the train shed walls rise to a height 
slightly greater than the roof of the train 
shed, they assist In giving to the entire sta- 
tion the external appearance of one huge 
building, and the total effect Is enhanced 
by the dignified front facade, which rises 
to a height of 120 feet above Madtaon 
Street 

Of eiimil importance to the station build- 
ing is the train shed, which extends to a 
total length of 840 feet, and covers In the 
16 tracks and 8 platforms which serve the 
station. The place of the great steel-and- 
glass arched roof, which fortnsd the invaria- 
ble roverlug of large train sheds built from 
ten to twenty years ago, Is taken hv what Is 
known ns tho “Bush roof,” this being the 
first of Its kind erected In Chicago In this 
typo the roof structure Is carried on lines of 
columns, placed down the center of each 
platform, and tho curve of the roof over 
each pair of tracks Is broken by two longi- 
tudinal slots, through which the locomotive 
smoke-stack discharges directly In the open 
air. Tho roofs are of steel and concrete, 
and wlred-glaas akylights give ample light 
to every part of the tfain shed. 


^ ' I 


!■ 


The main entrance, portico columns 60 feet in height. 


Main waiting imiai, a uiagafa? ItitasfiaCy 
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Heart Diagnosis by Electricity 


By William Day 


O NE of Um mart remu-kable recent addltione to 
the modem equipment lor cllnlen) dlagnoela are 
tbe stMalled “heart etatlone," now In operation at 
the Prffibrterlah and Mt. Sinai hoepltaU, In New 
Tork, and at the Johns Hopkins Hoepltal In Balti- 
more. The new apparatus represents the moat refined 
diatcnoetk! Instrument at the serrice of the heart 
specialist, and not onlj em^les him to follow with 
Crsat cartalntjr and olearneee the specific features 
upon which his Judgment of the case must be baaed, 
but It furtberaore is eapshle of yielding data which 
would be quite unattainable either by the unaided 
human smse organs or with the aid of the ordinary 
Instrumenta hitherto employed to extend somewhat 
the sensibilities of the orians of touch, sight and 
bearing. 

The principle upon which the new method and ap- 
paratus are designed consists In the observation of 
certain electrical currents which accompany and are 
Intimately related to the oharacterUtlc phases of the 
heart's action The chief credit for the development 
of this method mnet be given to Waller, 
an Englishman, and especially to Eint- 
hoven, the noted Hutch physiologist 
The latter It Is who. In 1903, In bU 
laboratory at Leyden, devised the so- 
called “string galvanometer,” the most 
esaeotlal feature of the new apparatus 
In most galvanometers the magnet Is 
the movable part and the current to 
he measured passes through a station- 
ary coll. In Elnthoven's instrument 
this arrangement has been reversed ; the 
magnet is stationary and the current 
pasits through an extremely fine wire, 
meaauring 0.001 to 0.003 millimeter In 
thickness. The fUsment may be of 
quarts covered with a flne sliver coating 
to render It conducting, or U may con- 
sist of platinum. A very serviceable 
platinum throad would measure 35 milli- 
meters In length, and from 2 to 4 
mtcromes In diameter This Is about 
one-third to onehatf the diameter of a 
red blood corpuscle. So delicate Is the 
thread that It can be seen with the 
naked eye only when powerfully Illumi- 
nated against a dark background Such 
a thread Is too light to be weighed upon 
even an extremely sensitive balance 
Its weight has, however, been calculated 
by Blnthoven to be about 8 to 7 thou- 
sandths of a milligramme The ends of 
the thread are fixed, so that the thread 
Is stretched and free to vibrato \ory 
much like the string of a musical In- 
atrumont. This Is the feature that has 
given the name. “string galvanometer" 
to the device The etring la suspended 
midway between the pole pieces of a 
magnet, which Is preferably an electro- 
magnet. It operates on the principle 
that when an electric current Is passed 
through a magnetic Held, the conductor. 

If free to move, suffers a deflection per- 
pendicular to the lines of force which 
pass between the p<rtes of the magnet; 
thus when a current passes through the 
strlhg of the Elntboven galvanometer 
this string la deiiecte* to one side or the 
other, according to the direction In 
wbloh the current pasaes. In order to 
obtala an accurate Indication and record 
of the oeclllations produoM by the pas- 
sage through the galvanometer of the 
feeble eurrests originating In the heart, 
a magnifying and photographically re- 
cording apparatus Is provided. The 
cores and polea of the magnet are 
pleroed through their centers, and two 
mtoTOaoope tubes ars Inwrted In the 
opmlnga. (hn of theae tubes is fitted 
with a leha for toonalng a strong elec- 
tric Ught fljxm the string; the other 
1* a mleroeoope which threwa 

an tmgga of the Illuminated 

^hff ap«n gut of the photograph- 
ing ot else tmon a white 

aere#| |ib iibe igowmeBts of the 
thread dan he dhamed dlyeeUy hy eye. 
ingldeaiaify^ It Is IntWMIttQg to note 
that a^KMin^ cast ha «HHla ff«n guarts 
ivA fragam, ' 


so Obtained are probably the flnost ever mndo, ii 
iirlng about 1/1,250 ot an Inch In dliirnctcr 
By the aid of this remarkable liistruiiicnt the 




Portioa of an electrocardiogram and an enlarged sec. 
tlon of the same showing the characteristic features 
of each cardiac cycle. 

siclan can see and roiord the osclllatlnna whh li the 
string undergoofl as the result of the nlectric enrrenU 
ri'iierated In the human heart during Its ninsiulai 



Manner of attaching the electrodes t.> the patient. 



View of the apparatus at the heart station. 



Details of the heart station. 
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DUGMOe^G HEART DEBEASE8 BY ELECTRICITY 


excitation which prercdcs every beat The rapidity 
ot (he string movouienls, their extent, and the regu 
larlty or Irregularity of their rhylliin reveal Hlgiilfl 
cant Itiformatloii regarding the condition of the heart 
nitigi le And the remarkahle thing about the method 
Is that the diagnosis may be pet formed with the 
patient In a distant room or building th(> necoBKars 
roiiiiwtloii being established through a line of eletteic 
wiring 

While the coarser features of the , haracterlstlc 
UioveineiU of the galvanometei string can he followed 
by eye for purposes of obtaining an exad le, ord of 
all the fltiei features it is neiessary to resort to photo 
graplih regiBtratlon The niagnlHed Image ot (he 
string Is projected by means of a powerful eledrlr 
light upon a eht In a dark box lontatning a moving 
pholographic film Ordinal lly a film of half the length 
of an ordinary Kodak film Is giifflcicnt for one ole 
6( rvation Occasionally, however, much longer photo 
gruphli films may be employed A lever coniiet ted 
with a chionometer marking fifths or tenths of a 
second osclllate,B before one end of the 
silt so that a serieg of marks appeals 
upon the fl’ni and clearly Indicates the 
lapse of time corres))ondlng to the sev- 
eral niotlong recorded niton the film 
Tho record thus obtained Is called 
"olef tro( ardlogrum '' 

One can, If desired algo record alrn- 
ultanfously on the game film a sphyg- 
mographie curve of the carotid pulse by 
placing before the slit a lever con 
nected with a drum and receiver But 
amotlier expedient for this purpose is 
legist rat Ion of the carotid pulse by 
means of a telephone and a second 
sma'lei galvanometer, tlie string of 
which Ifi projected on the game slit 
If Jeglred, a third galvanomeler mav 
la- used In coniiecdon with a rrilcro- 
phone, and an clectrophonographh rec 
ord (or ''cardiophonogram” ) of tho 
heart Boonds be made giraullaneouglv 
with the electrocardiogram and carotid 
sphvgmogram upon the film This 
means that by tho aid of the g.ilvano- 
nietcr and Its auxlllanes the conditions 
of the heart and arteries (an be Inveg 
tlgated simultaneously in at least three 
(ilffi-rent ways (1) As regards the 
electrical changes In thr heart mnselc, 
(2» as regards the prebsiirc ( hanges In 
the carotid artery, and (.3) as regards 
the sounds produced In the heart dur- 
ing activity or while It Is at rest Yet, 
as stated, the patient while the ex- 
amination l.s being made, may Is- at a 
lonslderable distance from the heart 
station Thus the electricity in (he 
body of a patient In the hospilal in 
Leyden, one and a half miles away, 
has roveaUsl Important facte regarding 
the condition of his hc'url to thi‘ phy- 
sicians working In Elnthoven's labora- 
toi y of physiology 

The appaiatUK In the heart slatlmi in- 
cludes a wholc‘ series of dlffeieiit In 
strunienta, and is employed for the 
observation and rwoidlng of hi‘ar( ex- 
citation and pulsation, heart sounds, 
pulse waves, blood-pressure cUc , with 
n view of determining If the heart Is 
healthy nr diseased, and the station Is 
remarkable for the dcdlcacy and com- 
pactness ot the apparatus which Is 
acronipllghlng such reaults in the aid 
of medical science • 

In operation the connection of the 
patient with the station Is naturally of 
much importance, so that the current 
generated by the heart may he trans- 
mitted without loss If possible The 
patient places Wt arm, left foot and 
right arm in three electrodes, which con- 
gist of line pans filled wltli normal salt 
solution of a strength of k grammes 
to the liter, or they mav be made of 
Oerman silver plates covered with felt 
and soaked In salt solution From each 
of these, wires arc cnnclucTed to throe 
switches, by means of which any two 
of the electrodes c an be c onnected tO 

iConlinutd on (iccyc l»' | 
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Abstracts from Current Periodicals 

Pliases of Science as Other Editors See Them 


Maintaining the Stability of Aeroplanes by 
Means of Gyroscopes 

rr'ililcitK liif Hi'rlous objtic tlonH to Iho eiiiplovnient 
I (il ^wosinpi-s for maintaining thr Btnblllty of 
111 1 In tbo mannei In which thry me emplojeil 

oil the iiioMo rallwn> anil In Rome exp<'rlnipntg with 
i.uiilliftl vennelB In order to iltlllz.e the peenllar prop 
<i(v of llie KvroBi ope on an aeroplane It nuiat be uaed 
1,^ CapI Lik UM (111 iiiih ille hna naed U to operate ape 
(lal stabilizing devii i a In tbe manner of an anxiltnij 
motor 'I'he iirintiple of Ibia appllrallon and the ex- 
|.erlnu'n(« madi by CapI hiieaB Glrartivllle me tie 
aerlbed In a reo' nt Isaiie of l.<t A’lifun, from which 
the following aiiouiU la i oiidensed 

If a guoR(ii|)i’, wltli ItR axiH of lolatlon Inllia'K 

111 the line !)/ (I-'lg ]|, Ita pivot at the point O, and 

tlitiielv flee to oai lllale 111 all diret Ilona about (hla 
point, la HI ted on liv a force whlili lenda to turn 
the axis ol lotallon towaid OV the axis will icatst 

the effoit and will move toward OX oscillating 

Hllghllv to each aide of tlie plane y,OX This oscllla- 
hoii la ( ailed nutation The value of the nutation 
la iiiverselv pi oiiortlonal to thi ns nva of lototlon 
and Is therefore negllgltile for gieat ungulai vtdotUirs 




of till' gMOHiope Thi lotalioii of the gyiostope 
around 01 tow aid O.V la performed a I a iieail) con- 
alaiit rate This movimeiil, which 1« i a led preiegalon 
IS utilized tot the operallim of i udders by means ol 
whlih the cuullllu liiiii of the aeioplaiie Is maintained 

The gyroscope Is mounted in a carter which turns 
on two triiniilfins about an axis perpendicular to the 
axis of lotatlon Tin Hue of the trunnions Is paiallel 
to the dlreilliiii In whnh stablli/af Ion Is sought Kor 
example, If the line of the tiUDiilnns Is paialle) with 
the line of flighit, any tetideiuy of the aeroplane to 
pitch or mu will be roiintennted by an elevating 
rudder operatid hy tbe leaitlon of tbe gvioscoiM- The 
motion may be i ouimiinicated to the niildei bv a 
( ord passing around a pulley atlaiherl to i ne of the 
trunnions (Klg 111 

The efIleleiKy of this system has b<*en shown by 
prelliniriurv expei lim ills in whu h the gviosiopo and 
the rudder wen- iiioiiiited on an osilllaling fiiiiiie 
lesembliug tin In mu of ,i balanie the cailer turning 
on an axis parallel lo thit of the beam ( Klg .! i The 
rudder was exposed to a iiiilfoim i urrent of all i»ro 
dined bv 'i blower and the apparatus was adjusted 
so that U reniHlned in eiiulllbrlum In these londl- 

Fig. 2. Gyroscope driven by flexible transmission from 
the motor. 

tions, If one end of tin balmn e was depressed by 
I'm addition of a siniill weight oi by touching it with 
tin Anger, the gyros* ope, by means of a movement of 
PiecesRion abopt the axis of the carter acted upon 
the ruddei fn a manner so that the jiressuie of 
the (urrenl of air upon the riiddei restored thf etiul 
librium The apparatus was found to Is* so exieed 
ingly sensitive tliat It was necessary to damp the 


oBctllatlons by means of a plunger and a cylinder 
filled with watei Experiments performed with aero- 
plane models showed that even with only 130 square 
leet ot sustaining surface the reaction of the air upon 
the aerop'ane made the hydraulic brake urinefeaaarj . 
It was demonstrated that in free flight an aeroplane 



Fig. 3. Experimental gyroscope balance. 
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would not (melllato appicsiably under the action ot 
the gvroseopir governor 

The gyrowopic goveinors always opeiated In the 
proper direction with suffldent energy to restore the 
equilibrium whether the equilibrium was disturbed by 
changing the distribution of the load, or by employing 
Irregulu: lui rents ot air 

Capt Ijiieas-dlrarilville Is now engaged In conslruel- 
liig and adjusting, at tbe Military Aviation Park at 
■Vlneenwes, an aeroplane equipped with gyioseoplt 
stablll/i'rs In this appaiatiis a large bearing surfai < 
of neatly l.imi square feet has been combined with 
lemarkable slrengih bv means of a gpeeial lonstni.- 
tlon The main frame is a vertb al pyiamld of bam- 
boo, wlibh forms the central support of a groat <lrele 
wade of steel tubes, Rttai bed to the frame by means 
of Ihiee avsteiiib of laUlRllng steel wires (Fig 41 
'Ibis apiiaialiis. whhh < losely resembles an Immense 
bb yele wheel 21 feet in diameter. Is very strong and 
ngid At two o|>posl(e points of the clreumfereni “ 
arc attacheil two projections which nsemble the wings 



Fig. 4. - Circular frame of experimental aeroplane. 


ol an 01 dinary monoplane The large elrele and the 
two wings, (overod with canvas, (onstltute the uppei 
j lane of a biplane, of which the lower piano is formed 
of a much smaller »<•< tangiilar siiifacc, tlwi width of 
wlilih exceeds its length (Figs .h and fit 

Two 70 horse-power Gnome motors of the new type 
are employed, placed In front of and behind the aero- 
fdane In the line of motion These two motors, which 
are liuiependenl of eav'h other, rotate In opposite 
liret turns In order to eliminate gyrostallc action in 
turning One motor drives a right-handed, the other 
a left-handed strew propeller. Henre the two imotors, 
with their propellers, assist each other, and If one 
bleaks down the other allows the fall of the machine 
to I>« letarded and made more gentle 

The Icngltudlnal stability of the apparatus la main- 
tained by means of gyroscopes In the first experi- 
ments the gyroscopes were driven by the motor by 
means of flexible transmissions and friction rollers, 
but this arrangement has been replaced by an aero- 
dynamic system, In which the energy cooauraed by 
the gyioscopes la furnished by a small auxiliary prb- 
la-Iler exposed to the wind produced hy the main pro- 
pellers 

The gyroscopes rotate at enormous speed, performing 
about 6,000 rotations per minute. As they are In- 
tended to assure 1ongltudj|na1 stability, they are ro 
arranged that their movement of precstsion la per- 
formed about an axis parallel to the course of the 
aeroplane In these coudltlana, when the machine tends 
to plUh or rear, the axis of the gyroscope turns to 


right or left and operates a rudder whloh rsstoraa 
the equilibrium. 

No attempt Is made to supersede tbe human pilot 
in the control of the elevating rudders. The object 
Js simply to correct temporary Instablilty or a mis- 
take made by the pilot. 

By employing two gyroscopes both longitudinal and 
lateral stability laii thus be aasured to a certain 
extent. One gyroscope, with Its axis of precession 
longitudinal, would control auxiliary elevating rud- 
dura, while the other, with Its axis of precession hori- 
zontal and perpendicular to the line of flight, 'wonld 
move ailerons or warp the principal planet. In this 
application of the gyroscope to maintaining tbs sta- 
bility of aeroplanes. It must be remembered thst the 
gyroscope acts indirectly by operating moving parts, 
the effect of which can be Increased, diminished, or 
annihilated at Will hy the pilot, by means of similar 
organs under his own control The gyroscopes do not 
fexert any direct Influence upon the aeroplane, beoauae 
they are not rigidly attached to U 

The problem, indeed, la very different from that of 
the mono railway. In which It Is required merely to 
prevent the car from falling over sidewise, while the 
rail maintains longitudinal stability by presenting a 
line of support which prevents the vehicle ^rom pitch- 



ing or rearing A gyroscope, rigidly attached tp the 
<ar, prevents the lateral overthinw of the vehicle by 
( ndcsvorlng to perform a movement of precession In 
H perpendicular dirot tioii, which is prevented by the 
piesenco of the rail In a freely flying aeroplane such 
an apparatus would cause the vehicle to capsize 


Lupus and Its Treatment 

A mong the bacterial dlsenscB of the skin, lupita Is 
characterized by Its extraordinary prevalence and 
the production of vi'ry deep lesions, which perraa- 
nonlly disfigure so msny fates In the scientific de- 
partment of the Dresden International Hygiene Ex- 
position the ravages of lupus are illustrated by a 
series of wax raoilcls whleh, according to HygMa, show 
the social and omnoiiilc Importance of the diseases 
moio convincingly than words could do. According to 
the statistics ot the German Health' Bureau, 11,854 
cases of lupus have been treated by German physicians 
since November, 1908 More than two-thirds of the 
patients were women 

Duiiua Is treated In various ways Volkmann's 
method eonslsls In seraplng the affected parts with a 
sharp Spoon, Thlersih employs excision and trans- 
plantation; while Hollaender recommends treatment 
with hot air and with Roentgen and radium rays 
Tlie tuberculin treatment of Koch and Flnssn’s .light 



VP. sirtomsllc slevstlng mddw; P, clovallng ntddur opariMi 1>y pilot | 
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curs BIT the most auccsasfiil nisthods y«i knows, 
ffinsen’a celebrated Inatltnte was opanod in Copen- 
hagen in 1907 The great advantages of the 
method over others are that tt Ip almost entirafy ^Ifl- 
lesa and loaves no scars, except in platies wker« 
skin has already been destroyed. The apparattti 
ployed by Flnsm consists of a very t>ow«r&it kUMlir’ltl' 
arc lamp of 80*»fi(} to 40.<k» epmdld-pbwer, 'the 
of which are concentrated by quarts l4mMt 
dtant heat la largely hbaorbhd by g wgt*r eoAttnii 
devtoe As exphrtittent baa ginrtnt tW«lt'’tlw 
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> imjv atwoi4>e<i br the blood, Md preuure Ic applied 
t6 keep blood from the aurface. A hollow Quartz 
lens, traveraod br a continuous stream of cold water, 
Ij preesed flrmly upon the diseased sVln The patient 
and the physician and attendants wear dark glasses to 
protect their eyes from the b Indlng light. Although 
the nnaon method is very successful, It suffers from 
the defect of requiring a long couree of treatment 
which. In extenelve development of the disease, may 
occupy many months, as only a fraction of a square 
inch can be treated each day. 

A greajt advantage in this respect is possessed by 
Koch’s tuberculin treatment, which rapidly dries up 
the pustules and checks the disease no matter how 
great Its extent The principle of the tuberculin 
treatment Is the formation of protective bodlcB which 
kill the bacteria in the skin. The progress in the 
treatment of tuberculosis of the lungs has recently 
ted to a new endeavor to combat lupus Despite the 
progress that has been made, proper care for the 
aofortunate patients, whose dlsflguremeut makes life 
« burden to them, demands the establishment of 
homes where they can find shelter and treatment. 
Tbeee homee could be partly supported by the work 
of the patients, according to their respective abilities 

The Great Watofalls of the World in Their 
Rdatton to Indwtrjr and Conservation 

T he waterfalls of the earth have beconi^ the sub- 
ject of a conflict which Is yearly increasing In 
vlolenco. The lovers of nature wish to preserve the 
waterfalls in their original condition as far as pos 
sibla for all time, while the engineers and Industrial 
promoters seek to exploit them as sources of cheap 
power for electro-technical purposes The accomplish- 
ment of this object OB a large scale necessarily In- 
volves the total destruction or serious Injury of the 
waterfalls, regarded as picturesque additions to the 
laadsoapes. It Is only within recent years that water- 
fails have been considered from the commercial point 
of view, but since it has been recognized that the 
energy of flowing water in very many cases I'lirniihfs 
a cheap and almost inexhaustible substitute for coal, 
which is yearly be<omlng more costlv and more 
largely consumed, the great waterfalle which, as 
Impediments to Internal navigation, have hitherto 
been worse than worthless from the viewpoint of so 
ctal economy, have suddenly become obji'cts of very 
ppBt value The falling water drives the tuiblnee of 
^l^etrlcal power stations, producing electric light and 
Mwer which, In many cases, Is transmitted over hun- 
Jlfsda and oven thousands of miles The war over the 
waterfalls which le now being waged by the friends 
of nature end the promoters of Industry is likely 
•oon to Increase greatly in blftemesa. for many relo 
brated falls have already been destroyed, or have at 
least suffered seiloue scslhetlc injinv, from the es- 
tablishment of power stations Tl>*> famous FslUi of 
the Rhine, at Schaffhausen, are at iircKcnl the subject 
of heated controversy Scveial power Htatlons al 
ready stand on tliclr banks and sap their life blood 
The Swiss government, however, takta care to pre 
serve a sufflclently large volume of water to maintain 
the character of the falls as a notable bi««< taelo and 
an attraction for tourists A still more bltler strife 
has been engendered in America by Ibe qvostlon of 
the preservation or deitructlon of the Kails of Ni- 
agara These famous falls have already nartowly 
escaped entire absorption in the pii)es of power sta- 
tions and very energetle aetlon on ihe part of law 
makers, both In the finltod States and In Canada, 
has been required to keep Intact from Indimtrt.-vl in 
vasion and preserve, In Kb original beauty, at least 
a remnant of this great wonder of the world 
Another North Araerlcan waterfall which, as the 
highest fall In the whole world, espedslly deserves 
preservation as a natural monument, Is apparently 
aasured against destruction for all time This 1b the 
Yoaemlte Itell in California, whlcJ». makes a descent 
of iWil feet in three successive stages As the whole 
Tosamlte Valley, which was not discovered until IHSI. 
was made a national park in 1864, the Falls of the 
Yoaamlte are under governmental protection and 
tbolr pristine beauty can never l>e marred by the es 
tabUshment of any power atetlon 
There Is a popular but erroneous Impreaslon, says 
Dr. Klchard Herring Itt an article which Is hero re- 
produbM from tfober Land und Meer. that the Falls 
of Niagara are tfea greatest In the world, and even 
tt«sa more anllghtoned persons who know that the 
Vlettirta FfcUa of the IZambssI River In Africa are 
twice as broad and more than twice as high as those 
of Nla«a«m ahnoat InvarUhly assign te Niagara the 
Sboent rank among the great waterfalla of the earth, 
'IBwn Htts (s an artor, for South America possesses 
4 Ifkloh smoedt Niagara both In width and 

! 4* liglilltVaad Is a«tuat)| the second largest waterfall 
WOM. TtM liuia known watarfaU is that of 


the Iguaasu River, a tributary of the Parana, and 
like Niagara It Is situated at the boundary of two 
States, each of which owns half of it. The total water 
power of the Iguaasu Fall, which Is 2i;i feet high and 
nearly two miles wide, is estimated as about fom- 
teen million horse-power. This Is approximately equal 
to the aggregate water power of all Siandlnavla, 
which la so rich In waterfalls, or about ten tlintB the 
total water power of Germany The temptation to ex 
plolt this great, Inexhaustible, never-freezing stream 
as a source of power for industrial purpoees may 
easily be imagined At present such exploitation Ib 
quite Impoaelble, as the Iguassu Fall is too far from 
the beaten tracks of commerce to make it profitable to 
establish any electrical power elation, but it will prob- 
ably not be long before these falls will be threatened 
with the fate of Niagara This undceliaiik- poast- 
blllty has been foreseen by the interested States, 
Bravll and Argentina, which have already begun ne- 
gotiations designed to protect the falls 

The largest of the earth's waterfalls, the Victoria 
Falls of the Zambesi River, in Rhodesia, which are 
886 feet high smd more than a mile wide, and which 
were discovered by Livingstone in 18S6, have also be 
come the subjei t of a compromise between the con 
nicting demands of the lovers of nature and the pro- 
moters of industry The water power of these falls 
Is estimated to bo fully thirty-five million horse-power, 
two and one-half times that of the Iguassu, and five 
times that of Niagara By way of comparison, it 
should be noted that the aggregate water power of 
the whole of Europe cannot greatly exceed thirty five 
million hoyse-power It Is certainly possiliie to de- 
rive a few million horse-pow'r from this gicat fai! 
without appreciably detracting from its mu jest Ic 
beauty The demands which are made at prcBeiit are 
still more modest The Victoria Falls Tower Com 
pany ask for only 150,ft00 horse-power, less than 1 -00 
iwrt of the whole, and the plans for the future devcl 
opment of the station involve no danger of ih« anni 
hllatlon of the falls The Drlllsh government aud 
the colonists know very well that the Victoria Falls, 
which since ISOC have been easily reached by the 
Cape-to-Calro Rallwav, which crosses the 2iumbesl im- 
medlatoly In front of Ihe piinclpal fall, will certainly 
bring as much money Info the country by attracting 
tourists as by producing electrical power 

There is no other waterfall In the vc-orld which Is 
at all comparable In greatneas with the Z.imbcvsl, 
Iguassu, or the Niagara Asia, notwithstanding Its 
coloseal mountain ranges. Is comparaiivel> t>oor In 
targe waterfalls which are found most abnmlanlly In 
Africa and North America The largest African 
streams, especially, are interrupted liv many falls of 
considerable height The Congo haa several lilgli 
falls which, owing to the groat volume of the rivei 
(about sixteen times that of the Nile), may lie counted 
among the moat Important sources of water powet on 
earth Thu Stanley Falls. In the middle roach of thev 
river, consist of seven succ'esglve falls, of a total 
height of 164 feet and a width of nc>arlv 4,noo fc>el, 
and offer an exceedingly rich source of power which 
probably will soon be exploited Still mote- Important 
Is the total water power which the Congo cIc'vc'lopB In 
the non-navigabic sec tion extending from Its nioiilli 
to Stanley Pool Here the river, eonftned In a chan- 
nel only a few hiiiiclred yards wide, and with a depth 
of water of nearly 300 feet flows with a veloeliy of 
48 feet per second so that at ever} point of the 
stream 25,000 to .lO.OOO cubic nirterx. or about a mlt- 
Hon cubic feet, of water are hurled along with Ir- 
rc-slsllblo foic-e, while thirty two rapids and water- 
falls lower Iho level of the stream by 820 feet In a 
stretch of 170 miles 

The lower Nile in Egypt possessc's a sericw of 
rapids, the celebrated Oataracts of the- Nile, but no 
waterfall In the strict seoxe of tho word Tine water 
falls occur on the upper Nile, the most beautiful of 
them at the point where the stremm issues fioni Lak<> 
Victoria Nyanza This Rtpon fall Is only a few 
yards In height, hut the volume of water Is so great 
that it 'prosenls a magnlfleent spectacle 

Comparatively few persona know which is tho 
highest waterfall In Europe. The most voUiinlnoua 
of European waterfalls, strictly so called, are the 
Rh^ne Falls at Hchaffhausen, but the highest arc 
the Rjukan Falls of the Maan-Elf River, in the Nor- 
wegian province of Telemarken The principal fall is 
800 feet high and the total height of the two chief 
falls with the Intervening rnptds amounts to 1,837 
feet, while the average flow of water Is 50 cubic 
meters, or 1,760 cubic feel, per second The largest 
water power statiiMi yet -projected Is heie^lwlng de 
veloped by the Badiache Anilln und Skvdafabrlk, in 
conjonotioti with other Arms, for the fixation of at- 
motpherlc nitrogen The Rjukan Falls, with their 
total aaergy of 280.000 horoe-power, are alreadv 
things Of tho past, for they have been Irrevocably per 
verted to Industrial naea. A similar fate threatens 


other smell Norwegian falls, but Norway 1 h so iKli 
in waterfalls lliat It can well upare a tew In 
Sweden, likewise, the Falls of Trollhatta, the niosl 
celebrated of all Siandlnavian watci fsills, have been 
almost entirely annilulateil as objet is of natural 
beauty Nearly all of thcli watei Is now erniilovfil 
for the production of eloclrbltj The governinetil 
Itself has recently eBtabllsbe,! here a powei statliii 
with a capacity of 40,000 horse-power This, now the 
largest water power station In Europe, will soon b(’ 
surpassed, liowcver, by the Blatlon al Rjukan in Nor 
way and by a still largrr utation in ih-' nortli ol 
Sweden, which will serve for the operation of tin- 
Lofoden Railway 

The Torjus Fall, at which this last nienl loneil ala 
tloii will Ik- plaied, is only on.- fall, oi rallici i.ipld 
of a long series forin-'d bv the l.ule Elf, iicai its 
source in the lake region of Laiiland 

The largest and most b<_‘aiitiful of Ihi-se falls Is th- 
celebrated llarsprang which foritis the subJei t of 
many legends The Porjus power station Is eypi < ted 
to reach completion In 1914 and to develop soon after 
ward about 80,000 horse-power, yet the wild beauty of 
the Porjus Fall will be little affei ted as It Is esii 
mated that Its total water power In siimmei after 
its sources of supply have been regiilaleil, will be 
about 300,000 horse-power In the Por. os Rapid th-’ 
river descends 104 feet In about 2 miles The Har 
sprang is also half waterfall and half rspld and ac 
complishes a descent of 244 feet In I'l mlb’s The 
llarsprang would therefore yield more' [lower than 
the Porjus but it Is to remain untouched for the 
present, and it is to be hopi-d that it will be forever 
preserved as a natural monument Sweden, wllh Its 
great wealth In water power, can well afford such a 
luxury Even little Finland Is endeavoring to jire 
serve natural beaiily and has deeided in keep her 
gicatest waterfall In Its original eondJtlnn ns a 
natural nioniiment, and to allow no large iiowei sla- 
lion to be erected on Its banka This fall Is the cele- 
brated liiialia Fall of the Wuoxen River 'I'lie tots! 
descent la only fiC feet In two miles, but the volume 
is very great and the depth c-onalclerable while the 
width of (he stream contracts from 570 to 150 feet 
In the course of the falls 

Some EnsrineeruiK and Ekionomic Results of 
the Commercial Motor Vehicle. 

T he EnQtnt ( nnp Srun recently expresRed the 
opinion that "The coniiiierelal motor vehicle must 
be able to show an all around saving In tin- rest of 
doing a given task before It can expKt lo find favor 
as compared wllh the horsM'-drawn vehicle” 

Further, it states, the lUioloi-vehlc le must make a 
Very substantia’ saving ovei the sin pie, cheap hoiscj 
drawn vehicle in ordrr to win stuieas Am iiiotor- 
vohlele csjuipmeiii is going lo lequtie a laigc Invest- 
ment compared with hoises and wagons and the 
[lurc-haser must be shown ii good [iroflt on this In- 
vestment after the items of depreciation and reiiairs 
are iirovlded lor 

"Tbe average- merchant, or maiiiifac lure i m con- 
tractor is not going to make a large Investment In 
motor true k» or motor dc-llvc-iv wagons unli-ss tin sc 
vi‘hlc!es cHii eain a good deal more' than six [n-i cent 
net on theii first cost Moat concerns are hoi rowing 
money at that rate to use- In their huslncsH ’ 

At the- present time however experience accumti 
lalc-d from innnv aoiirci-s npiii-ars to show that Iheie 
are commercial motor vc-hlcvics now on tin niaikel 
which can, uiidci favoriildi- c li c iimstancca show a 
large saving over the i ORt of working with horse 
drawn vpIiIcIpk 

The gipat advantage of tho nietor vphhle Is that It 
can run at higher speed and can > hc-iivn-r loads than 
any vehicle drawn hv horses Eveiv eiiglnc-ei who 
lias made an analvtlial sfuciv of Ihe < nut of wagon 
tratHc knowB that one- of the lai gi-st Iipiur In^ tlic- Inn 
mile rout of fi eight haulage over rnmmrvft nvads Is 
the' wage's of tin- driver^ It 1b an luti resting fuc-t 
that the lowest ton-mile coats for himliigc hv wagon 
over common loads In the TJnlled States an not made 
over the Improved roads of the Eant Thc-v ,tic- niacK- 
In remote dlstrlrts of the West, si 111 bc-vnncl the reach 
of railways, where? goods have to he l-aiiled Inng 
dlatancee over tJie crudest sort of highways und whe-r- 
the volume of traffic Is auc h that teams of i-ight cn ,i 
dozen or more miilPH are ufied to a load and one cii her 
manag-ee a load of several tons 
"It will be apparent from this tliiit one- of the- most 
hopeful flelds foi the use of moloi tineU-c Is In anv 
Industry whpre the volume of tiafll- p- nulls h<-avy 
loading and long hauls The motor m hi. le will make 
a better emnoinle Showing In ln',n \ liiiekiiig, for 
example, than In light delWerv wagon -cei vice In the 
latter seivlee again, the tidvuniag-- will be miieh 
greater If run on a Bulniiban and louufiv route, 
whore distances are long and hIopb are few, than on 
a City route, wharo a amall area U covered.’’ 





II In h<Ji oi (if lifindy M%n'B >Vorksiliop be to rerel\e any 
for aopartment and mIU pay for Uitm, promptly, If 


A Simple Turnbuckle 

By William Grotxinger. 

A SIMI’LK turnbuckle wblih I devised and used on 
my monoplane glider can be easily made as fol- 
lows Take the spokes and nuts out, of an old bicycle 



Turnbuckle made of a bicycle apoke. 


wheel Twist the wire at the unthreaded end, so as 
to form a loop to receive one end of the bracing wires 
Tor the other end, cut a strip from a piece of sheet 
lion, 3 Inches long and "Ji Inch wide, punch a hole 
In the center to receive the threaded end of the wire 
Punch a small hole at earh end of the strip to receive 
the other end of the bracing wires Now bend the 
strip as shown In the lllvstratton, and pul the nut 
In place You will then have a small, neat, strong 
turnbuckle, which can l»e used for many purimses 

Adz-tightener 

By W. A. Une 

A t Its best, an adz is a rather dangerous tool to 
use, and to have it work loose Is nearly certain 
to end In disaster A tightener as shown here is not 
expensive, can be pul on any adz, and will last as 
long as the adz itself On the upper edge of the 
head drill a hole and tap for a %-iacU sel-sorcw as 


A 



Adz-tightener. 


shown in the drawing Have the square head on the 
set screw flattened like a thumb screw, so that you 
can tighten or loosen it with the claws of your ham 
mer Next, make a thin strip of Iron the width and 
length of the upper side of the eye The set-screev 
bears on this Iron strip and makes the pressure on 
the handle even 

Turning Ball Joints to Gage 

By C. G. 

I N Handy Man's Workshop of April 1st, there was 
a dcHu riptlon of a method of machining ball and 
socket joints The writer Is of the opinion that the 
tools used In the method described would be apt to 



Device for turning balls to gage. 


become dull In a compai at i velj shoit time, and then 
could not be sharpened without altering the gage. A 
friend of the writer rei cntlv designed the device 
shown In the accompanying sketch, which overcomes 
the dlffli ully The cutting tool used Is shown in per- 
spec five In Fig 2 It will be observed that It con- 
sists of a bar with a channel In the uppei surface 
which is of sueh shape that when the bar Is out off 
at an angle of 46 degrees, a cjjtttng edge will be 
formed that wiff be a true semicircle The tool Is 
used In a device somewhat similar to a pair of pliers, 
as indicated In Fig. 1. in one of the Jaws of tho 


pliers la a bearing block with a pyramidal socket to 
receive the ball, while the cutting toot is mounted at 
an angle of 46 degrees In the other jaws of the pliers, 
with tta cutting edge eentrally disposed under the 
bearing block 'With the shank of the bail end secured 
in the chuck of a lathe, the pUere are placed over the 
ball in the poaltlon Indicated, and then the handies are 
pressed together until stopped by an adjusting screw, 
the tool In the meantime cutting the ball to standard 
gage. When the tool wears down, as will be the case 
after a tew balls have been turned. It may readily 
be sharpened, provided the same angle is always pre- 
served at the cutting edge. 

An Improvised Bobbin Winder 

By Benry H. Riggs 

H aving wasted much time winding small bob- 
bins by hand for lark of a lathe, the last time 
I had to wind one 11 occurred to me to make use of 
a common drill brace, which proved so satisfactory 
as a bobbin winder that I pass the idea en to other 
amateur electrlolana whose outfit is limited aa mine Is. 

The method is shown in the pboK^aph. A drill 
shank or any bit of heavy wire will answer as a spin- 
dle to mount the spool on If it does not lit the hole 
In the apool, 'wrap It with paper till It does, snugly. 


Improvised bobbin winder. 

If a vise is not avallsiblc, the brace can be clamped 
to the edge of the bench with a screw or two while 
the winding U being done 
A large spool of heavy wire can better be wound 
with a common carpenter's auger brace The splndte 
on which the spool Is slipped should be longer than 
the spool The end is then supported by Inserting It 
in a hole bored In the edge of the bench, while the butt 
end of the brace is supported In Us traditional place 
in the “pit of the stomach" This leaves both hands 
free for winding 

Home-made Anchors 

By Albert F. Biahop 

H FRE are two Ideas that may be useful to the 
handy man who owns a boat, but doesn't own a 
suitable anchor One of the illuatratlons shows an anchor 
of the conventional form, but made of wood and stone 
A piece of wood with a natural bend is used for tho 
fluke piece. The ends must be pointed and two holes 
must be bored through it, about 4% Inches apart, to 
receive two sticks of very hard wood Bach stick 
should have a knob on one end to keep It from draw- 
ing through the fluke piece A stone should be placed 
between the sticks which may be sprung so os to em- 



brace the. stone tightly. The etlcks should then be 
well splzed close to the stone and also at the upper 
ends Anchor ropes are usually fastened to the fluke 
piece and thence pats up to -the ring or loop, being 
seized there wKfc a small cord. When pulling up the 
anebdf this cord will break If the anchor Is caught 
in the rooks. The rope will then eapsise the anchor 


«ul probably release it. The writer m0 tkh mtojMrfl 
on the bank of a river aad thouaSrt tt a very eleyer I 
Idea. The holding qualtUee looked very good. , 
The other anchor lUustrated here is adapted per- ^ 
tioularly for honseboati, A eross of Wood Is made and.; 
botes are bored near the ends. A aauare weight is ; 
laid on the oroas, and bows of hard wood are inaarted ^ 
in the holea and are drawn down tightly on the stone. 
The ends of the bows are well secured by means of 
hard-wood wedges. The rope is fastened to the croM 



Wood and stone anchor for small craft. 


and seised with a cord to the junction of the bows. 
This anchor was used by the captain of a small craft. 
He felt very secure when anchored with this home- 
made device. 

Making a Wooden Tnbo 

By W. D. Graves 

I N the days when Iron pipe was more expensive than 
it now Is, and wood cheaper, it was a common 
practice to bore logs lengthwise and to use them for 
carrying water underground, often for long distanoes. 
It was an easy matter to bore accurately in the center 
of logs because. In the kind of wood chosen for 
the purpose, a small open or pithy "heart" extended 
through It. This was very small, asoally but IHtls 
larger than a pin, but It was sufflclent; fOr the worm 
of a bit found tt to be “the line of least reelatance" 
and would follow it. 'While this aort of wooden pipe 
is rarely to be desired, nowadays, It is sometimes 
desirable to have a wooden tube and to know how to 
make H. By making it in two parts one may arrange 
to guide the hit in much the same manner as did 
the old time aqueduct makers, and even more aecu^ 
ately 

These parts should be gotten out aa slKywn in end 
view in the drawing, the two inserted tongues, a, a, 
Bdrrlng to bold them relatively in place and to make 
the joint tight Along what is intended for the center 
of the hole a deep gage mark la made, and, with a 
comer chisel or other tool, a small triangular section 
Is removed for the whole length so that when the two 
parts are clamped together a small square hole will 
extend through where the center of tho final hole U 
to be The size this "pilot" hole sbonld be depends 
upon the slse of the bit or auger to be used. For a 
large auger It will not need to be more than an 
eighth of an inch square, and for a amall bit the gago 
mark alone will often be found sufllolent It must he 
large enough so that the point of the worm will enter 
It, but amall enough so that the hit will be firmly 
guided and drawn forward 
When boring the parts must be very firmly held 
tqgetber and the bit must be drawn out as often as 
the pod fills with shavings. For the latter reason It 
is advantageous to have a bit with as long a pod as 



Is available. The thank of the bit Is best lengthened 
by welding a eteei rod to It. For taming tt a eonunon 
bmse may be uaod; but if much work of this aort is 
to he done, it will be found to be aooeleisted by hav- 
ing the end of the rod bent Into a double omnk. like 
that oeounenly need on ‘*ahip aagerS,’* np- Qhietrated, 
Thle la operated to' tokhig hold at A and B tolth e«dh 
hand. It reqttlraa a ftttle praottoe to toiftoa dhe to 
tom, the -cranks thm itothont «akla|~ «h» daahbia 
ooftoMernhlyi toR m am as one tfsto thgikMUk «« 
ean do tho went atHh {bstor Ogh 

antoi atom «!»sBr< - ’ - , ^ r,^ 




The Inventor’s Department 

Simple Patent Law ; Patent Office News : Inventions New and Interestincf 


l?«e of ^ SSM^nafiietk 
I ^Sepontor bi City Refon 

fWniD magnetic leparator is nirw largely 
in various fields of Industry, and 
I4|bund to be of much •efficiency In eav- 
Ipg^ time and labor. It Is employed to 
l^j^rate magnetic from non>magnetlc 
igMerlal In a mixture of the two. 

It Is of value tn handling coal, rock, 
«Bd ore when it Is essentia' that no 
One pieces of ateel or Iron sfaonld enter 
4|s crusher. It Is also made use of for 
tvmoving Iron shot from molding ssnd, 
tisr separating brass chips from machine 
akep turnings, and for separating mag- 
aptlo ores This form of separator Is 
ai;o particularly uaeful In taking out the 
Mts of Iron or ateel found In all sorts of 
Jttpk. such as leather gooda, rubber and 
rags, which must be removed before the 
■mtorlat Is worked over Into new prod- 
nets, since if allowed to remain they 
veould de eterlously affect the material 
sr be a source of Injury to the machln- 

s»Tr- 

Btlll another application ts the use of 
the separator In grain elevators, cereal 
giants and flour mills Before Its In- 
stallation much damage was caused to 
mlU stones and other apparatus by the 
fragments of wire found In the grain ae a 
reanlt of the use of modern binders anU 
reapers. 

There are various more or 'less slab 
orate forma of separators, the simplest 
beLng the separator ro ler. The roller 
shown In the accompanying illustration 
conalsta of alternate colle and steel disks 
concentric with the shaft The colls are 
wound on steel spools doweled to the 
disks, and the disks are in their turn 
keyed to the shaft 

Bach coil Is Inclosed and protected by 
a cylindrical brus coil shield having a 
tight fit on each of the two adjacent 
poles Current for the colls U obtained 
through carbon brushes he'd by self-ad 
Justing holders on a pair of slip rings, 
at one end of the shaft 

These rollers are regularly built 12 
Inches In diameter, In lengths from 10 
to 36 Inches, and are driven by an electric 
motor mounted on the base o( the nia 
chine. They have a current consump- 
tion of 325 to 750 watts, and capacities 
of 1.340 to 3,000 cubic feet per hour 
They are designed to operate on any di- 
rect current voltage up to 260 They 
are usually Installed as a part of a con- 
veyer be t eystem. 

The material falls from a hopper upon 
an endless moving belt below, and Is 
carried along till it reaches the magne- 
tised roller. The non-magnetlc material 
being unattractod, la thrown off by cen- 
trifugal force to a Wn or upon another 
conveyer belt, while the magnetic mate- 
rial attracted by the roller is held until 
it paases beyond the magnetic zone of 
the tame on the under aide, wherm 
drops Into another receptacle below. 

A novel and Intereating application of 
this device la Us use In garbage rednc 
tion plants. AU city refuse contains a 
very considerable percentage of Iron, 
chiefly in the form of metal cans, etc It 
la very desirable to have this eliminated 
both heoaoae of its own yalne and to rid 
the other Baterlal of It 

The Horongh of Riohmond of the city 
of I4ew York has recently instal od s 
iMgnslUc •dparatot roller for this pur- 
Po«s, whtidi hhh been running eucceks* 
tuUy toy wycMU It U balleved 

te be Ithe Mdy 4M bt 'Cba Tfatted SUtss 
<ho«^ sev- 

mi 'vm ta 0m Mr. j. 


n^d torourt, ,i.« .om, Automobile Tire Pump 

data concerning the practical working of 

the separator. /^UR Illustration shows a new form 

The dimensions of the separator are V-/ of portable four-cylinder hand pump 
24 Inches by 12, all the rollers being 12 especially adapted for Inflating automobile 
Inches In diameter. The cost of opera- or raotor-tycle tires The aim which the 
tlon Is v e r V Inventor had 1 

low, since one ulea, it, Houlir 

horse-power or j 
less Is suffici 
ent to operate 
U, while the , 

cost of the 
roller Itself Is 


The passageg for conveying the eom- 
pressed air from tlie cvllnders to the 
point of eonsiimiillon an- formed dliectly 



Ing this pump 
was to. provide 
a portable ap- 
paratus which 
eouid be readi- 
ly attached to 
a suitable sup- 


0 n e hundred 
dollars. 

About thirty 
tons of raw 
material dally 
are_Med This 
la riin through 


which melts It A new automobile tire pump. great stretjgth 

down Into with simplicity 

about twelve tons of clinkers, destroying of slrurture, so that It can be manutac- 
at the same time the animal and vege- tured at a low < ost, and Is efficient and 

table matter This, of course. Is one of reliable In operation The air passages 

the main objects In city waste disposal, are so formed as to avoid joints, which 
for sanitary reasons would be apt to become loose and to leak 

The clinker is then run through a With these objects In view the frame has 
crusher, and the resu ting product passes been made in one single casting, conslst- 

onto a belt which carries It over the Ing of a vet tU ally disposed wall and cyl- 

roller, On an average about 600 pounds 
of Iron are recovered from the twelve 




Olagnun of the new automobile tire pump. 

tons of crushed clinker. Thn non-mag - 1 Indcrs Integral therewith on opposite 
netlc residue Is used In the manufaelure eldea of the wall, the cylinders b<>lng dis- 
of concrete to take the place of broken posed In axial allnement Pistons reetp 
stone and sand, and the process Is es rocate In these eylinders, being actuated 
tKiclally valuable because the Iron If al by a handle A which Is journaled cen- 
lowed to ^remain would spoil the appear- trally with respect to the cylinders In the 
ance of the concrete by a peculiar stain central vertical plate suitable valves D 
U Is probable that this process will be admit air to the cyMnders for comprea 
followed In other eommiinltles, when Its slon and permit the escape of the air 
simplicity and efficiency beveome- known when pronerly compn-ssed 



• the cvHiidcra will not result In the In 
1 complete clcmurc- of the valveg The air 
■ Inlet, valves D arc mounted upon each of 
I the pistons and are automat ir all j oiiencd 
by suction by a frh I Ion operated piston 
ring E. during the return stroke of the 
piston All four cylinders arc- arranged 
In oi'lMVslte pairs with separate head plates 
A powerful screw clamp Is formed In- 
tegral with the rvllnder casting by which 
' means the pump Is readily attached to 
the running huaid The pistons are oper- 
ated by means cjf pinions (' f, which 
have twice the nurnlier of icc-th as the 
Inlerraedlate pinion B so that the c lamp 
motion Is geared down to the ratio of 
two to one 

Each of the driving gear wheels Is 
screwed to a crank shaft and from the 
crank pins, c-onnecting rods secured to 
pistons on oppoalle cvlliulcjrs The two 
crank pins are arranged at rlghl angles 
to each other, so that when one pair of 
pistons Is nt the end of the stroke the 
other pair Is apprnxlmalelv at mid stroke 
The gears are cut gears The connecting 
rods are made of manganese bionre The 
bore of the ryllndeis is Inches and the 
stroke 2 Inches, equivalent (u an K incli 
single stroke, and as the pump Is so ar 
ranged that the compression strokes 
come at equal Intervals, the pump Is re 
markably easy to operate, especially 
since the crank handle Is quite long 

Notes for Inventors 

The Money in Little Things. — The 

profits resulting from palenia of limited 
scope fiecjueully come to the- notice of 
patent attorneys In active iiractlce They 
writer reealls an Insiance In which the 
patentee of a harvester knife grinder sub 
milted the patent foi an opinion as to 
Us Bcoiie Wlnm told that the patent was 
limited very closely to the slriicturo It 
I)reBeiiied and that almost a "Chliu-se 
copy' would have to be made- to infringe 
It he said "That may he so, but I have 
made seven thousand dollars out of that 
patent In the last three months in the 
territory west of the Mississippi ” Pos- 
sibly his wits bud bc'en sbarpe-nod by the- 
grinding operation, for wb rcvcall an Itin- 
erant scissors grinder of the Irish per- 
suasion who opened I he office door one 


came quickly hack, "I have no stones 
small enough for that " 

The One Millionth Patent. — Patent 
number one million will Issue shortly, 
probably about the- middle of August 
The first patent of the pn-sent series was 
Issued .luly 28th IK.lfi to lohn Buggies 
(antedated July 13th, ]S3K| of Thomas 
ton. Me. for a loeomotlve engine One 
hundred and nine of the patents ol the 


on the patents themselves -ill hough the 
original drawings and ihe bi>cc llh ai Ion In 
the Patent Office are regulailv numbered 
On January ist, 1K37, howevei, the pa 
tents began to be ic-gularly numbered 
with patent one hundred and ten Issued 
on that day, and the numbering has con- 
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il Uu' iircHi^ut tlOTP It will 
t only a llttlo over gevenly- 
to I oiivplele the Ibbuo of one 
oils I’l lor to July liStti, 18,16, 
Ih hinl been granted Thege 
,1 Hover iMfii offlolally iiiim- 
iMo nuinbeicd In tlndr ordei 
oi In-Chlef Skinner when he 
iKo of the elasalficatlon dlvl- 
1‘atent Offl<e It Iirb been 
Hint some eerenionv be at- 
ho ilellveij of tile one inll- 
il blit nothing fb finite along 
IS ah )i't been derided 
•« Patent —Patent No 8 18,053 
)l ml' lest to women hocanso 
( oinlilned bread tonater and 
ven foi use on gaa stovee 
unv pirlUular lnteie«l In tho 
tent iH notable be- 
i woman Inventor 
Minnie Agnes Plieliis of Chbugo, proae- 
iiiti'd b\ u woman ntloinev of ('hlrago 
and witiiehsifl bv two women, 

Storing Patent Aaaignments.-- The ne- 
(essitr of fiie|ii(Kif storage farllitleB for 
the aHslgntiii'iit lecorda of the Ttnlted. 
States PaienI OtTli e was calbd to atten- 
tion In our issue of Ma\ J7th The Flro 
Mnrghal I' W’ Nkholson, of the Iilalrltt 
of (’oliiiiibla has Just submitted to th'-- 
Tllstrint Ponimlsslonors an extended re 
port on I be baiardoiis ('ondUionB existing 
praetleallv throughout the Patent Office 
biillillng As to the general londltlons In 
(be Pnleiii Office the File Marshal has 
this to sav 




(’(imernlng thf aioiagc of gasoline in i 
manuei prohibited h\ the Dislrht regu 
latlons, the repoi t savs 


New Wcgtinghnuse Brakes. - A brake 
mfs-hanlsm has been pailenled which has 
two wliiilliig iliiims One of (he drums 
takes up tin slink in the 'hsln and ap 
|1(( shoes to the whfwds. 


whil. 






led w hl( h 
ed dfgico 


of Khbaid 


Hssignoi 
,ike Conipa 


tlons so thev enn i mil ml Mie picgsiire In 
'the erinall/ing chanibi i 

CafTeinlegg Coffee - Thi>e reissiieg, 
Nos 13,261. 13,262 and l 1 2(.3 Imve been 
giiinleil nf oi^lnul 'patent No 8117 8-H', 
I'll Ifii- 111 'Uiiii at Ion or treatment nf i offee 
In whl'h (hi- unbroken green roffee 
beans originally containing oaSeln, but 


freed therefrom, hav« their remain- 
ing natural conetltuentB Bubstantlally 
iinimipatrod In removing the caffeln, 
the green coffee beans are tieated 
with dry steam to loosen the molecular 
St I ml me, then treated with gnaeoug 
eliemleals to llts-rate the caffeln from Its 
saltg, after which the caffeln Is extracted 
by a volatile solvent and the beans are 
gubjeited to currents of dry steam at 
different pressures 

The Cuspidors in the Patent Office.— 

Those who have vlalted the 1‘atent Office 
will remember the large cuspidors that 
adoin the halls at Intervals It Is told 
of a prominent PhlladelplUa lawyer of 
the old lime that on one occasion he was 
sitting on the steps of the Patent Office 
nursing a lame foot A Washington at- 
torney asked what wag the matter He 
replied that he had been In and had a 
very unsatlsfac-tory Interview with a 
T“atent Office examiner and It had been 
his habit when discussing patent matters 
before Congressional committees. If the 
resullB were unsailsfac tory, to kick thn 
ubber cuspidors then In use of the U 8 
'apUol along the halls On leaving the 
examiner’s room after the unsatisfactory 
Interview, he pursued the same tactics, 
thinking that the cuspidors in the Patent 
Office hulls were also rubber, but be said 
Ith an exclamation "1 found them 
) be cast Iron and almost broke my 

The Need of an Easily Set Rat Trap.— 

.'Rsii t 11 Jay Gould who laid the founda- 
tion of a gieal fortune by the sale of nit 
traps'' If so. and vou have ever tried 
to set one of these five or ten cent affairs 
thev sell in the department stores, vou 
way well wonder why some one does not 
follow bis example with a monse trap 
that can be- set without losing all one's 
tellgion 

Ross Turner as a Patent Office Drafts- j 
man. -A U'lebiHy who was at one ilmoj 
an (Kfoc/o' of the Patent Office is Mr | ‘b 
Rose Turner, the prominent water i olor I 
1st Prior to Ills Euroix-an studies, Mr rj| 
Turner was a draftsman In the drafts- 1 
nnm'B division This, of course was 
many vears ago but Mi Turner Is wel 
remeinbeied by some of the older officials 

Legal Notes 

Color and Trade-marks, — In c.r parU 
Austin, Nichols & Co, tho CommUsionor 
of Patents has held, affirming the de- 
( tslon of the trade-mark examiner, that 
w here the applh aut states that the color 
of tho trade- mnik is not claimed, the spe- 
cial lining of the drawing to indicate 
color should he omitted Also that coflee 
and cocoa dii- goods of the same descrip- 

An Unfair Competition Decision.- The 
Supremo Coiirl of flu- United States by 
Mr Justice Holmes has delivered an 
(pinion in ihc unfair ( orapc-tltlon ease 
of JiK obs vs Beil ham, affirming the do 
( Isloii below and holding that the burden 
I cats upon the defendant when sued for 
an unfair use of the plaintiff's name to 
Justify bis Use of the name, also that 
the use of ihe name of a manufaeti 
pills undei a sex-ret foimula upon pills 
made by a cora'petltor is not saved from 
belug unfair because the name of th»| 
manufacturer Is accompanied by a state- 
ment that the competitor makes the pills, 
oven If It be eoDceded that he Is using 
the otijor s formula. The decision also 
refers to the use of the word "patent" as 
applied to projirletary medicines and 
holds that the use of the word "patent" 
to Indicate a inedielne made by a secret 
formula when the medicine Is In fact not 
patented Is not sneh a fraud as defeats 
the right of the manufacturer to relief 
in equity against unfair competition In 
Ihe deoislon It Is (sald "The iwe of the 
word patent ■ to Indicate medicines made 
by sei ret formulas Is wide apread and' 
well known It Js mentioned In the dic- 
tionaries and It occurs In tho plaintiff’s 
circulars." 


BXOXRTLY FATSITTBO OmtlftlOlll. 

These cciluinns are open to all patentees. Th 
notices sre insertc-d by special srrsngeiaent { 
with the Inventory Terms on application to tbe | 
.'Vdvertlslng Department of tho BciabTirtC 


Ambuilsh 


Pertaining to Apparel. 

IlA'l -I* Hi sit x. New York, N. Y This | 

invention i< Istes to hats, sad It has for Us 
ohject the provision of one hsTtag s separsto 
(i-owii iiieiiihoi-, which may be readily mounted 
cm lirliii niimbi'i, so that hills of many 
dlffeieDt stvU'h limy be uulckly provldeci by 
the sc-U-etlun ot the ileatred crown mei 
Lw 1181 d with till biliii uiemhei which has been | 
pii vluualy eeleeted 

ICIoc trloal Devices. 

SIG.NAUNtJ niCVTC'IJ I CIU TELKPIIONK 1 1 
SiHTlcMH — 

The main olijeit hen- Is to piotldc- a algnallnif 1 1 


LEGAL NOTICES 


PATENTS 


INVKNTOKB arc InvUca to comnniotaMC wMi 
INfauu db Ce., 301 Bveadcray, New Varg. M 
ttiiii P rHreet. W ashUs(«>< <>• C.. la regaea 


A I'lwc Ualatcn m to the orobabte sai«nlMs-,| 


1' dlsti 

I provide 
1 appartiCua, Incladtng a 
; audible algnals 


8 f«r 


L' line 


It was estaWlsbcd 01 

MUNN & CO., 3 


I Broadway, Naw Yorli ] 
F tt., Wishlsfton, 0 C. 


L'T'TTEH BARS OF 
MOWING MAOIUNKH— N Kisims, Wolfboro, 
11 The objert of this Inventor la to 
Ido novel means for ouiomattealty and 
tiintl.c NtiippliiK the action of the cutter 
hlle the mowing iiineldiie Ik progressively 
lOved, at the lime the driver vacatea 
lUt. on the maeblne whuu said vacation is 
teeted puriwsi ly or accidentally. 

or Oeueral Intrreist. 

M MIKING HT,\kK— M K Niii’KSK, Co: 
lasb The Intention of this Invention 
Iiiclde a stake liiulug a weight ueai 
ultitid mil for Kteodying the stake, ao 


■OK WEI.LH— . 





IllSPLAY 8TAS1). 


Ing the cartons 
handled foi tin i] 
loutalned, and I 
the construction m 


ranged In 


tbe samn may bo 
■ the goods therein 
d to provide a clliploy stand 
in of whieh Is simple, eeoaoraleBl, 
ifflcleiit The tltuafkatlon heio 
tnrsm-cllve view of a vartlcally 
rv stand construAcd •and ar- 
oiiiBHce with the lOrentlon de 

S nAgirx. Young^lle, Pa In 
tin ronstrurtion confers resll 
nr '•Ingle or donbU' nipturos in 
■glon, adapts the truss for yield- 
ing conformltv In the moveraBnts of tbe body, 
'Olds exee»slve pressure upon .the Usslie near! 
11- ruptiiri but exerts such n constnwtjttg 
vasiire upon the dedning wall of the hccrnls 
will have a teiideney to elose the edfes 
eii-of and fnitlltnte a hrsMiig action that 
|wlll Hire Ihe same 

I,OAI>lNG WIHK FGU TltATETrEH mSPBN- 
HKIKH— J, 8 Hrakb IsiDcaatei'. 8. C. -Tbe 
«bic-ct here Is to provide means for supplylaf 
tsavslsrs to tbs dispsosing dsflot, tty ttMUS^ 


P ATENTS*' 

ttesrsPoAMtoPatentabUUT lUucrsPslUolSa 

Book, and V]|W Xo.ljtTWBi • ■ - - • 

tlons Wardn and iSim ol 
ssntfrss, VICTOSJ. KV AN« a O 


tnvaa- 
oBSrsd for UiTsottsns 
a 00 . Waskuistoa. IkC 


Oassified A 4 vert»^eiits 


HBLP WANTCD. 


SI 


UiftrouEblr fAmlHu- ^th 
mhsr*** sSlolsnt ar^'lvsvs sood ounMnjc-ttvs 
no be able to inmWi nrirt olass rsfsrsaoM as to 
'ver, sxpsnsnos snd aMIliy Onlv f bneo erbo oan 
lU^quamy iwsil apply Address Hupt. ns Now 

TOPBRlltTKHOBNT Mstal DopartmsW of a Israe 
mnufsctuniia oonosre i>ns wbn tborpogbly ander- 
tancls ttia mAlns and flalshlna orarilclat fr'iai stasst 
icrtala No ens wbn Is not thorougidy axpsiisoMd 
esc apply PermstieDt bpsilloii to right party. Ad- 
rasa Mstal Expert, Box Tfa N Y 


PATENTS FOR SALE 

FOR HAUL- Ortrlshl, tJ 8 patmt MBSO- oomMua- 
Ion or kerlsst padio^ and Icx-ktns devise roraav aiyts 

m, POOAUIIO. IdA. 

KOR l»A LB - 1 bite HiTetited ■ lud rln« for 

MAR )uMlreiH •ftli this rtttnl Vor ftiJI 
•nne^Koute' 8 ''Burllusion?™an 
SAI,K.-l*aiCttit 


parCloaUrs sbinit lb 


THE PATBRTRI! o 




"TftrbTSTtt'hHi": 

h'aTe'sejni'' manuTartured! or'w^ 
a It m a faotory, 0 I* Worrell, 


WANTED. 

roPAI. RBPRWI1CNTAT1VH WANTRn Hplendld 
aaome tssursd riabt man to act S'; nor rspreseatsiive 
ilei lesminauur business Ibvrougbly bv mell Former 
xporlenee uubeoessaic All we require Is nmiesly, 
lallty. aiublllon^and wllhnanei^ a iMratIva 


MISCELLANEOUS. 

iefoTU Voi7”inVest ^^”'?'Miy. 
saaxlne It Is worl.B SUi a oepy 


FRBU-' INVESTINO roBPBOFIT” 1 

SMv“t?;: "geL’'"’ 

“oum 

nA“^*ViweV’df' cmr — oimv ■•i'hr'mss" l"' 

avilf HBRrtrK BXAMINATIONS opeoihewmy to 
■ 


a'jnafe’as.'tK!* — 

^K'<)0tAl»HI roOUHHI Is Ib4» nsn who bbi 

»estth to prmoots hlB buEtnesi MnG M lu f r 

MOTA1. POLISH vyill ssBd ihe ootnplate fomiiUa 

or maklnu U Decsdadly the best on tbe market. On 

LISTS OF MANUFACTURERS. 

UUHPI-BTH MS I S n( maattfsMarers hi all Iibm tap. 
.iicHl S' abort DOHoe at Bonerais rate* SiwalT apd 
special lists eooKHIrcj to , «i«r el v«i mas I’rtcee !&• 
Wuiin i Jb . lug. Ibst Detwrinieut Vn Kewt^rtST* 


INQUIRY COL UM N 

READ TH IS (XlbOAIK CAREFCULY.- Toa will Rnd 
luqaiMc for oertein classes ot artMes aimbetwd in 
cmweoatlTt order It yoa maastaetiua U«ae gootM 
write os at onee and we win send von the wMMaad 
address of rtoe petty deelrins tbe taferMWlun Tliera 
IS no ebarae tor this service. Iw (rpary ear- •* *- 
nrowtssapr iw give (be waather •» (be t 
tarers do not ( " 

IS rSH a au iw. 


-•sn:; 





Die trflvelew will be bold In jtroprr 

§ Uoa for dl«p4B*(ag. and aupplird to the 
C« tin mob {KMiitton. With tho Itoprovod 
wl>y, th« travelym luay bo ptatod uu 
maytaloe in proper poaltlon for dlepena 
Ian ■will tliry cannot boeotn* dlaarrantp'd dur 
tranater, neither can they be lout from 
'Sla wlM', if the plna ari' retained In place, 
'aMMl the loading wire la centered 



Select Your Speed 
Indicator FIRST— 


T C) hate a Warner Auto-Meter 
on your ear is more important 
to you than the top, the ijlass 
front, or any other accessory It's 
almost as important as tht cat nsc/f 
This statement may at first seem over- 
draw 11 — hut 

Consider These Points — 

No matter what top or ulass front you 
select, you cannot go far wroti(r~“all 
aic (rood Then n no /ie finite sliiinhir/l 
of vithic T he H ntner is reco(rni/ed 
as the Standard of Speed Indicatoi 
Values because of its Supicme Qiialitt 
and endurinu accuracy. You can uo 
auay uroiif if you select the wronc 
Speed Indicator, foi not all art (rood 
* * w 

'I'he Speed Indicator is the most- 
lociked-at thmir on an automobile 
'I'he driver refers to it constanily every 
instant the car is in motion 

Other tar owners and those who 
pass your car w hen drawn up at the 
curb, look Jot the SpnJ Indicator when 
detidmir for themselves or for others 
whether you are driving a (rood car or 
not 

It IS common knowledge 
amoiiB Motorists and Laymen 
that the W arner is the Hnchut- 
.'Qfiality Speed Indicator and that 
It IS used on the Inst cats 

Therefore, if the car carries a W^arner 
on the dash, thc\ iinhcsitatmelv brand 
that car as Cood If it is an inferior 
and unreliable Speed Indicaior, the 
Quality of the tar is open to suspicion 
in their minds Our Branch IVlana- 
(>crs and Salesmen in every important 
city report havinc many limes heard 
people on the sidewalk, who have 
stopped beside a car, say in almost 
the same words 

"1 do not sec the name of the 
car, but it must !>< a zood otu for it 
has a Warner Auto-Meter on it ” 

A\'e arc staiintr facts when we sav that 
the Quality U anui is accepted bv the 
(icncral Public txslc tchahle nirJex of the 
Quafits of the cat which carries it on 
the clash 



WARNER 


boW tbf Jaw head «galnnt tninlii* lu cltbrr 
Ulrecttoo ou the banitir Ibo ctirfavlug •lumn 
a plaa view of tli« wrench liavlna ton J«a 
h<-«d« It la all ■Ici'l and durnhlc, tbi Jawr 
nnd locking b«r» arc tnmiwrt'd cold ated mid 
contain netthcr rlvcta nor threaded aenwa In 
the locking part* TUo revolving Jawa r. apoud 
roBdll,v to the movement of tbe puah butlon, 


HaaUnx •nd lilclitlng;. 

OVKN THKRMUMETKK AND VKNTIL.\- 
TOR,— HgNar 0, FBUBBACna, Bonnvra Perry 
Idaho 'fbli device will aatoniatlcally rogu 
late tba draft of an oven, whereby to main 
tain a predetermined temperature, will Indl- 
caip the teinpemteire and tnay bo regnlated 
to opergt* at dllTercnt toinperaturna Tbe en 
graving abdwa a front view of a portion of 
the oven, with tba luiprovement In plaoa 8u 
perpoAod alrlpa and damper are ao arranged 
that betwean eerlaln predeteruilnwl tempera- 
tnrea, the damper la not affected. Wltcm, how- 
ever, beat eieeeda predotormloed high tern 
PentttK, tbe damper la cloacd, the eoiupoalte 
bar being flexed toward tbe lamina bavlng tbe 
lopeat eoefflolcpt of expaaetob- Aa lOon aa tbe 
davper la cioaed, temperatitra riaea. and tht 
tfanpar again gradnaltjr ap«M aad la bald 
tbe High tetopeatWto fUla Wbaa 
4t» tinaad, fluae.tUUe raria- 


appioiifhlng nloiig llo rood onfi <-h>He4l 
lliilchiil nguin tlironuli the anine agimv 
I of wbleh N done loiloniatUnllv .\n oli 
Ik to nvolil on< umbel lug tbe awingliig i 



Itself with manv or heavy operating parts ^ 
The gales I« »hown In tbe accompanying cn | 
graving, which plclnres tbe various foaturcr j 
of the construction, among which Is the pm | 
vision at each side of the swinging gate ot , 
separate vebli-Ie-eagaged road members, pi el j 
erably in the nature ot fuirrumed rnnning | 
boards, and loeati-d at uppoalte aides of the 
road, one of which controla tbe opening and j 
tlio other tho doling of tbo gate | 

Not«.— C opies of any of tbeae patents will 
be (umlahed by the SdiCirrtnc Auiaican for 
ten eaoti eaeb. Please stato tka name oif 
patentee. UtU of the toTeatton, and data of 
UU paper, 1 


“ Tht Anttocrat of Spetd Indicatort " 

I'he Warner can be secured tlirouirh reputable 
Automobile dealers in any city or town in the 
United States. Warner branches are maintained 
in all the principal cities for- the convenience of 
these dealers and their customers. Inquiry to Beloit 
or at our branches is invited for Warner literature. 

Warner Instruinent Company 

Mala Officna and Factory 

1166 Wheeler Avenue, Beloit, Wisconsin 

Branch Houass MahttjJned at 













SCfEKTIFIC AMERICAN 



8«n!«u In foreciitia* »tortiM, froBta, tnd rlvtjr things and t«bulalt>» human striving!, long- 
$uolH 1« rftT rgmsriubta, gad this work of iaKs. and ilmDatiuns in columns of cold typo 
tks Btrmu is worth manr tlmsB Its cost, but 

axra arc vary carafnl to disclaim the Tnr Chemiotky or the Coal Tab Dyes 

•MtUy to prodtot ths wsotber for any spoeincd By Irving W. Fay, Ph D Now York 

placo for any aftondsd period. D Van Nostrand Company, 1911 4C7 

PP' Price, |4 HOt 

nw BOOKS, BTC. 5I,,, t„rm of the print Ipal classes of urganle 

TM SHrrPIItO WobLO Year Book. A Desk dyestulfa An idea of its eontenls mnl theli 
Maauat In Trado. Comtnorce, and Navt arrangement mst in- obtained from the chap- 
tstlon. Bdlted by Evan Rowland ter hoadlngs, whith are os follows 1 intro 

lonw. London; The Shipping World ductlon, 2, toal Tar and its Products. ;i und 

Ofltona. 1911. StO.: 176B pp. The Hydrocarhuns and their berlvalltes n 

— . .. . < The Nltro and Nllrosu Uyes (1 The Trl 

The twsnty.llfth ^lUon of this well-taown pbenylrneth.ne I)ye« 7 The fla.sllleatlon of 
^1 Is bigger and bemr than ever before. « The 

•eareety «f »«lue romlng within Its ,l>evoted to the seven 

aoope bu been omltt«l Tbe new t»r«* of dye. whose u«- In food, and beverages 1... 

Aostrla-Bungary, Bulgaria, France, Japan, Thu 


The ambition of every tiremaker 
in the world is to some day 
make a non-skid tire as good, 
and as popular as the famous 

NOBBY TREAD 



easily avallsbie. A new mAp of t 
especially prepared by J. Q BarCtaotii 
B. (i 8 , folds into s pocket at tbe 
tbe volume. Tbis sbows the routes of 

and railways throughout the world, sod the ,be t3plcal dyestuffs ' 

products, ports, coallsg ststloos and coal fields 

of all countries Dictiqnabt of Enolish and Spanjbu 

, Tbchnm'al ano Combekciai Tebibh By 

AMEit^HA AND Hm Peom or To-Dait wiuigm Jackson New York Spoil A 
S! M. Chamberlain. 1911 12mo , 164 pp 

Page A Co., 1911 8vo.; 421 pp.; Illne- price, |i 


trated. Prlea, $2. 
aigenttna, like tbe other 
Anerlct, has received far 
than U Is entitled to. Oi 
food-producing countries of 


lootries of South ^ 
>as ronsldersttoo ^ 
of tbe gretlest , 
e globe, queen of ^ 







■ utbor'i own deelgnatloo, "so account of tbe 
< ustutua, cbaracterlatlca, aoiuaements, bistury 
sod advauoemeni of tbe Argeotlnlsna, and tbe 
development and reaourret of tbeir country ' 
It la a hrlghtly-wrltten and well-made vol- 
ume eorlcbed by cbaruilng views and illus- 
tratlona, 

NortH Devon with Webt Soheeset. By 
Beatrlob and Gordon Home. New 
York: Frederick Wame A Co. 12mo ; 
220 pp ; Illustrated. 

This la a little volume to Ot tbe pocket, 
contslBlng some very good views of tbe coua 
tryslde, coast scenery, and picturesque buildings 
The part at Boglaqd wltb which It deals bat 
sa sxceptiotwl and distinctive beauty, as every- 
one knowa Such names as Coveljy, IlfTscombe, 
and Exmoor conjure up pictures ot appealing 
quabitneas, glimpses of ragged pramoatories 
and far-ffong bays lying In purpUsb light, and 
stretcbes of wild moor and wild-blown spaces 


ber ''girt Jan Btdd " The book Is not s stereo 
typed guide, altbongb Its large-scale maps alight 
nothing, bat Is slmost like a gift-book In style 
and gsak«-up — would. Indeed, admirably serve 
that purpost — and la full ot sympathetic jfe- 
scfipttoB and dtecrUalnatlnt tUustratlon. 
Hommtbad. TIm HooMlioldi of a Mill 
Town. By Margarat F. Byington. Now 
York: Cbarlttog Publication Commit- 
too, 191(k Ivo.; 292 pp. Price, ll.BO; 
pootago, 30 oanta, 

Bomsntead la a town. Bomeataad Is also 
tbe mtU which parpetuatca the town. Bnt 
Rargarat SyingtM'a book la malaly of the 
home life tba mUl tows leads on the wagea 
which tbe mtU paya It is a commoalty ot 
w^lng wett, rspraaentlng ag early Tetrtoo. 
Celtlo wav. or hanalgTatSon and a later Slavic 
influx. Bayhapi tfca aula latoraat of the nur- 
Ycy cntMa aft "IMs at It.dS a day." We 
are act ao ftuwh drawn bo a study mlddlw 
cUaa nvjag apA hmftdrftia toMfitaMUby. Oor 
ilteratftra fttnat fltea vs abttmr Bu pHnoe «r| 
tiu Pfiftpar aiwtstar’k atUHoog ur the) 

wjA^W fti^. ala»A«laiwft-w«dt SMaj 

aaa dljhnr ttgawalws] 

The 'OfliaAlll^bd « tfude »*d Cawuaciqa aau-i 


How TO Make a Wibbxehb Set By Arthur 
Moors Clilcago Popu ar Mechanics 
Company, 1911 l2mo ; 84 pp . Ulus 
trated. Price, 26 cents. 

Hoys all over the country are dabbling In 
‘wireless," and many more will take op the 
hobby when Ibej llnd bow easily a sbort-clle 
tance outfit msv be ewnstrurtad Tbe Insiruc 
tlous here glveo are for tbe making of s set 


How TO Li\e in the Cocntbt. By E P 
Powell New York Outing Publlahlng 
Company, 1911 gvo , 300 m>.; Illus- 
trated Price, |l 76 net 

Mr l*owell la well known as a prolific and . 
lympatbetlc writer on rural aubjects He 
ipe^ from the fulness of an appreciative per 


IX WHAT N 
DO YOU WANT 
\T0BU^ 


We can fell you where to buy anything you want 
ft fl Write us for the tuklresses of manufacturers 
in ANY line of buimess 

n SI Novelties, Speoal Took, Machmety, 

I Equipments 

New Potent Labor SsTiof Devkag 
F MUNN & COMPANY. Inc. 


Itb ot outlook from I 
lorn and Inspiring 1 
> primarily a guide 


The Book or Roses By Louts Durand 
New York' John Lane Company, 1911 
8vo.; 101 pp Price, |1 net; postage, 
8 oenU. 

Tbe rose it everybody's favorite, symbolical 
ot all tbe beauty and fragrance of life. Almost 
any soil can be made to grotr rosea of one 
kind or auotber, The varlnim aoUa and their 
preparation forma the thems of tbe flrat two 
chapters The queatloo of pUatiag la argued, 
and budding, sowing, and atriking as metbod* 
lot propagation are examined wltb thorough- 
Mta. Much space la given to deacribing the 
vartatlca — wlM, aatunm-bloomlaff, deooratlve, 
and cHmblng roact. The mit«pag« pHitva will 
doligbt ths bMrt of tbe flowsr kranr, for they 
•eem almost to exhale the pattftnaa of tha 
■peclmsna they plctnrs. > 


Own a Good Saw 

A poor one is not “good enough’’ for anybody 
You want a saw that cuts quick and true and 
holds Its sharo teeth edires — a 
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A Comparison of the German and 
American Naviea 

(OwHrniid /mm pnpe M) 

0%, and oiira fiotii 9 to 12 inobea — all 
Krupi) armoi Tho upper Hides ,of all these 
ships uie protected by plates averag- 
ing 7 Inches In thickness But the Amer- 
ican flblim mount main batterlea of mod- 
ern 12-lrKh guns againat the greatly In- 
ferior ll-lnch weapon In the Teutona. 
The eight ''Connectlcuts” have each a 
broadside of tour 12-inch 45-callber rlflCH, 
which, as we have said, will nend a aholl 
through any plates th« Oermana carry, 
uhlle the Intter’s ll-lnch 40-caltber weap- 
ons are uselfSB against more than 6-lnch 
armor at 8,<»U0 yards' And every one of 
the five ‘'Oeorglas” and three “Malnes" 
mounts foul 40 caliber 12’s which are ef 
fecHve at S.iMio yaids against plates 83; 
Inches thick 

The remaining ten '•Wltlelsbachs" and 
the older Americans are probably of too 
lUt'e offenelve value to be seriously con- 
sidered except for a second line of offense 

(ertiiln It Is, however, that the old 0 4's 
of the ' Wlttelsbachs” would be absolufo- 
1\ Useless at ranges where the 13’s of the I 
“Alabamas," ''Kearsarges" and "Indl- 
anas" could work fearful havoc with 
iheii l.ion-pound shells The superior I 
speed of the German vessels might In- 
deed enable them 'to close In upon the 
yankoes, so as to give their guns a 
hancp, but they wotijd he fearfully pun- 
ished bedore they ('ouUl hope to even mat- 
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eiNlTSATiOM or Ksues settee 
BDOO YARDS 
This diagram shows that the batteriea of 
United States ships have far greater 
penetrative power than those of the 
German ships. 

ters nj) In tliat way 
We have hitheito taken no account of 
the »/•( ondary batteries, because so great 
Is tbo skill lo which gun pointers have 
attained In recent years that It Is doubt- 
ful If battleships would fight at ranges 
at which the lighter guns would be great- 
ly destructive it Is true that they could 
even at a distance Inflict much harm on 
(ho unarmored jiortlons of the hull i fore ' 
and aft) and upper works, but almost all: 
the cnniplement of a modern battleship j 
are stationed behind armor, and further- 
more, the high trajectory of the k’s, t's j 
and fi's makes It more dffRc(iJi,t to hit with j 
them than with the larger plecea 

Armored Craioers. j 

When It comes to armored cruisers the 
navies are more evenly matched The 
splendid "Von der Tann” flndsjo coun- 
terpart on our list, more’s flh^ty, and 
even the "Bluecber” has some advant- 
ages over out "Montanaa" — as In the mat- 
ter of s|>eed for example. But the rest 
of the Oerraang are a etfrry lot, and our 
own "West Virginias” ate not much bet- 
ter As for the three "Charlestoni’’-^ 
they are har^y worth motioning, „being 
utterly uaelesg from an-^jj^HKve p<ftat of 
view 

In the natter of torp*4p-b<mt dMtTOy-| 
ere. the OemajiB are Anoh better oS 
than we srA lurr^ aUiety-elx of 


these ready for sea, ranging from the 
latest models of 620 tons and 84 knots 
speed to old and slow (88-knot) craft ot 
400 tons We possess sixteen 400-4<mner8 
of 25 knots speed and twenty brand-new 
boats of 700 to 790 tons and hpward of 
21 knots speed. 

On the other band, the American navy 
has some twenty-six sutomarlnes to the 
Oenman navy’s eight; but this kind of 
craft 1$ more esiteclally adapted to the 
work of coast defense, and therefore need 
not be taken Into consideration to any 
great extent 

In fast protected cruisers and gun- 
boats the German navy has a ^oaslde^ 
able superiority over o'lr own, but how- 
ever useful (he former may be as scouts 
for the fleet they cannot have any actual 
value In battle Therefore we have left 
them out of our consideration of the 
relative strength of the two navies. 

A summary of broadsides ( for modern 
strategy points to the universal adoption 
of broadside firing In actions between 
fleets) of the various groups of battle- 
ships, as in the accompanying table, will 
show at a glance the Immense superiority 
of the American ships in the ability to 
deal telling blows 

Herewith is given In graphic form a dia- 
gram showing the overwhelming super- 
iority of the American battle fleet In the 
matter of heavy guns. 68, or exactly half 
of the total, being 12-lnch rifles capable 
of successfully attacking at 8.000 yards 
the heaviest armor worn by the Germans 
On the other hand, not a single one of 
the Kaiser’s ships could at that distance 
pierce the main belt of any of the Ameri- 
cans, and only 32 of the newest rifles 
( 11 Inch, 4.'. caliber) would be effectlvo 
, against the Yankee topsides. 

lu time of stress It Is the armored ships 
that count, and the tables given above 
I demonstrate beyond peradventure of a 
'doubt the present offensive superiority 
'of the United States fleet 
I Germany Is contemplating etiulpplng 
liter newest dreadnoughts with ordnance 
,of 12 2-lnch caliber, hut these undoubted 
1> powerful weapons will be more than 
compensated for by the now 14-lDch rifles 
I which are to be mounted In our ‘Texas” 

I class, recentl) laid down All this, how- 
evei , Is beside the questluii. as our object 
'has been to demonstrate that at the mid- 
Idle of tho jc-ar 1911, the German navy, 

I far from being a menace, Is not by any 

I means the etinal, offensively, of the flc'ct 

I I hat flleu the Htars and Stripes. 

■ Heart Dia^rnofiig by Electricity 

uv.hNhkmI fr>»m si t 

■the main circuit This gives the vailous 
' derivations ’ or “loads” ( 1 ) Right arm 
and left arm, t2) right arm and left foot, 
'(3) left arm and left ftxit The wire 
from the loft foot always goes Into the 
saim- main wire and the left electrode 
occupies the same position in the circuit 
I as the right arm does, otherwise an In- 
I verted electrocardiogram will be obtained. 
lit is necessary to attend to these details, 
because some diseased conditions cause 
an Inverted electrocardiogram From tbo 
swlichcB the two main wires lead to the 
galvanometer fn most Instances when 
tho iiatlent Is connected to the galvano- 
meter, there la a large permanent differ- 
ence of potsiitlal between the two parts 
of the body (so-called body-current) 
where the electrodes are attached. This 
deflects the fiber far to one side, and 
must be compensated A commutator Is 
placed In the circuit which serves the 
purpose of connecting in and sending In 
either direction around the main circuit 
a current from a battery ( reduced to suf- 
ficient strength by a resistance ooll) 
TbUi Is sent In the opposite direction to 
the "body-current,” and serves to neu- 
tralize the primary body potential, and 
to effect what Is called "compensation of 
the zero-current." 

For making pbonocardiograms slmul- 
taneously with electrocardiograms, the 
microphone Is wired to a smaller galvano- 
meter The wiring of the microphone 
simple It is connected with a dry bat- 
tery In a circuit with tbe primary of an 
Induction coll Wires from the secondary 
lead to the junction points of the wires 
from the galvanometer and resistance 
coll. The constant battery current pass- 
ing through the primary Induces BO cur- 
rent In the secondBry, CtutlMlwa tew«v«r> 
la the strength of this prlnury current, 
as the result of sonnd vibration* on 
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<pi«ro]^u»ie, set up Induced currents In 
fbff eecuudAry, and these ere recorded by | 
the gelvanometer. 

In healthy people the electrocardlosram 
Aesumea, In the majority of inatanoee. a 
certain typical form. The term “typical" 
or "achamatlc" la used Instead of ‘'nor- 
mal," since alight dsvlatlone from It may 
occur in people with normal hearts. 
When any znuacle la excited to contract, 
the active portion la alwaya electrically 
negative to the part at rest This la true, 
therefore, In the heart, and electrical 
changes show the course of excitation 
The curve for each heart period preaenta 
throughout three principal waves upward, 
indicating an electrical negativity of tMa 
baae of the heart with regard to the apex 
at three different Instants in a single 
cardiac cycle. Theae three elevations 
bava been designated by Eilnthoven as 
P, R, and T The curve presents, also, 
In many instances, two slight excursions 
or waves downward, depressions, Indicat- 
ing a negativity of the apex of the heart 
with regard to the base at two different 
Instants In each cardiac cycle. Theae two 
dspreaslons, though less constantly pres- 
ent than the three elevations, have been 
designated by Blnthoven as Q and 8 

By the course and height of these 
waves, as shown In the recorda the phy- 
sician can tell by eye whether the heart 
undergoes normal electrical changes or 
abnormal. In the latter Instance an 
analysis of the abnormal appearances of 
the record throws light upon the disease 
of the lifiart-muscle which Is present 

The two accompanying Illustrations will 


(>onstant than the light from certain flre- 
Illes, though sitnila) In appcararuc to the 
nahed eye Although the light from cul- 
tures In a liquid medium looked whiter 
to the eye, the spectrum was (he same j 
The lumlnotis tissue of (IreflleH hnd 
already been shown capable of again 
emitting light when moistened, after hav ■ 
Ing been dried In a hydrogen viicuuni - ' 
even after the lapse of from thirteen to 
eighteen months It had also been found ■ 
that the tight was brighter when the ' 
tissue was moistened with hydrogen per- 
oxide solution Blmllar results are now 
reported (or dried cultures of Psmdo- 
monu» Oxygen under pressure also re 
stored the luminosity 
The general character of the light pro- 
duced by the flrefliv and by these bacteria ' 
lu the same, imt there U no reason to ' 
suppose that the proceas by which It Is 
produced la the same In the two cases 
But It la probable that the luminosity Is 
connected with oxidation In both organ- 1 
Isms. 


The Current Supplement 


Orand Trunk Transcontinental Canadian , 
Railway — ^Major George O Sqtiler’s paper 
on Multiplex Telephony and Telegraphv 
Is continued — The heat-instllatlng effici- 
ency of vacuum-jacketed bottles Is dis- 
cussed by A A Somerrllle — Command 
e.Pt Renard’s paiar on "WTiat Conslltutes 
8ui>prlorltv In Airships' Is concluded 



give a clearer conception of the method of Before the Society of German Marine Rn- 
observation The upper of the two dla-jgineers the rontrihutlons of Goethe to 


grams is an elertrocardlogram The 
lower Is a diagram, on an enlarged s<mlti, 
of a section of the sleclrocardlogi am, 
which will make plainer the changes In a 
single cardiac cycle Waves with the 
apex upward indicate that the base of 
the heart or the right ventricle is nega- 
tive to the apex or left ventricle, and la 
therefore excited at that time Waves 
with the apex downward have an opposite 
slgnlfleance. Wave P Is due to the ex-| 
citation of the atrium (oi auricle) Waves 1 
y, n, 8 and T occur during the excitation 
of the various portions of the ventricle 
What this instrumental Investigation 
slgnlfles not only lor the discovery of 
disease, but also for diagnosing its pre- 
cise character. It Is as yet too early ade 
quately to judge but many physiologists 
and physicians believe that It will prove 
to be a very valuable aid to the medical 
profession While the galvanometer, the 
photographic recorder and the auxiliary 
Instruments have in this country already 
furnished data of Importance in conner 
tion with animals as well as human 
beings, the work In Europe has be<m far 
more extensive. aS a larger number of 
stations have been established 


Lisht-prodocing Bacteria and 
Ftrelliea 

A FEW years ago Prof Mollsch deter- 
mined that of all the llgbl-producing 
bacteria Pieudomottat luciftra produced 
the brlghest light P. Alexander McDer- 
mott preoented before the Biological So- 
ciety Of Washington the results of his 
own further exjparlments with this or- 
ganism. A culture of these bacteria was 
sent to Washington by Prof. Mollsch, so 
that the form used was Identical with 
the original material, 

Mr McDermott finds that the bacteria 
will grow la gelatin or a liquid medium, 
doing better however in gelatin; In all 
cases U needs the presence of from 2 6 
to g per oent of common salt, or certain 
other mineoAl. A euRure will continue to 
itlve off ll|^ actively for about a week, 
reaching the maximum 48 hours after 
inocutatbnh The light is A «oft green of 
"conaWerahle Intensity." The following 
formula InrnlBhed the best culture me- 
dium i Pgptoaa 1 per cent, Asparogln, 

1 per e«nt, Magnealain chloride 0.6 per 
cent, ehlpridt £,S per cent, Oly- 

certne 04 per eent 
Solution* of greater conoeatratlon were 
not jfojfu'voraWe to the growth of the 
teeteMh, i#d Sir. scopertnott suggests 
tfiW ihh .h!C«attt«in iSi “aiKHiwntiy senal- 
tiyatev-wWlMhw.'' « litperhape stm- 
ag howarer, »f the osmo- 

i^te oell. 

-“g nt am Hght:e*(rtth8d mutil 


•letice and Industry arc considered — 
Jacques Boyer writes on the application 
of the Dtusaud principle of Illumination 
to moving picture broJecHon — The Bet 
lln correspondent of the Siiintiik 
A wriiirAiv describes an apparatus for re 
cording loss In weight —The pnsslhllllli s 
of aeroplanes In naval warfare .vie dls 
cussed by a German naval oflb er — Illus- 
trated descriptions of automobile novel- 
ties are presented — Ralph (' Davison 
writes on the enormous dlschaige of dv 
namite rendered necessary In the mn 
structlon of the new cut-off of the Dela- 
ware, l.jickawanna and Western Rail- 
road near Andover. New Tersev — \ 
good article on toxicology is contribute 1 
hiv Professor I.evln, of the University of 
Berlin 


The Secret of the Maple 

I T la probable that every obaervant per 
son who has visited a maple grove in 
the earl> sjtring, while snow banks aic 
yet lingering In sheltered hollows, and 
has seen pailful after pailful of sweet 
sap drawn from the auger-holes In the 
trunks, has wondered what forces gov- 
ern the flow' or the sap 

When the warm atin touches the tree- 
tops the flow Increases A rise of a few ; 
degrees in tempeiatiire often causes a 
great Incresse of flow. If the rise passes 
the zero point, on the Centigrade scale, 
that Is, the freezing-point of woter But 
a considerable change of tempernPire In 
which the fluctuations do not cross the 
zero line causes no marked change In the 
flow of the sap In the consideration of 
these and other related facts, the con- 
clusion has been reached that neither ex- 
pansion of gas In the wood nor expan- 
sion of water, nor expansion of the wood 
Itself, Is the underlying cause of the 
pressure which produces the flow, but 
that this pressure arises from the effects 
of temperature In altering the osmotic 
permeability of the pith-ray colls 
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In Silentifit AmeHtan SupplemenU, 1641 and 1642, E I Lake detcribri umply and 
thoroughly how a five horee power gaa engine can be buJi at home Complete working 
drawinaa are puMithed, with exact dimenuonr of each pan F'rn.e hv mail lot the two 
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A New Rout* Actobb AMca.— The Ger- 
man Go'vernment Is rapidly progreaalng 
with the railroad that Is to connect 
Daresaalam with Tabora In German East 
Africa. A force of 10,000 laborers Is at 
work on the new road, of which .S74 
miles have been conatructed. According 
to the Dfutsrh Ostafrlkaniachr Zeffttnq 
the ultimate extension of this road to 
UJIjl, on Lake Tanganyika, Is practically 
asfured. As the Belgians have now de- 
elded to extend their upper Congo rail- 
way aystem to the west ahore of Tangan- 
yllta, the time Is not far distant when 
It will be possible to travel by rail, lake 
and river across Africa from Daressalam 
.te tha mouth of the Congo. 


No-Rim-Cut Tires 
10% Oversize 

Six Months’ Sales, 220,000 


The Goodyear No-Riin-Cut tjre, a« most cai it m 
niotoriHts know, has changed the whole riiousa 
lire situation The demand has become features 

overwhelming It in six times as large as size -ml 

two years ago entedlirv 

Theae tires cannot nm-cut The 65u,o<xi clincher 
in uae have proven 
that 

They are ic 
cent oveisire 


luiis 2=i per cent more m 
tills have found that the 
ogether — No-Riin-t. iit am 
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SwttcA Tower 
of Ideal Tycntt 
Blacks, built by 
the Lake Share 
Michigan 
Southern R R. 
La Porte, Ind. 


Tycrete Blocks are the 
20th Century Building Material 

Thii> switch tower is the type adopted by the Lake Shore System and 
they have built 16 of these switch tovs ers at s-arious points along their 
line More are coiistantl> being erected 

Tycrete blocks arc particularlt adapted for the construction of switch 
towers, store houses, depots, culverts or bndjres 

The ID LAI. line of concrete machinery is the sUndard adopted and 
used bv several railcvav systems 

Wrti* for oar catalog and farther iafonaatioa It mil pay yarn (• iaaaatifDte- 

Ideal Concrete Machinery Co. 

London, Ontario, Canada 510 S. Emerick St^ So. Baod, Ind 


CONSERVATION 

The AUGUST Magazine Somber of the SCIENTIFIC AMERICAN 
I$Me of AUGUST 12th, 1911 

The next magazine number of the Saentific American, 
August 12th, 1911, will contain a series of articles by leading 
authorities, which will deal with this vital subject of the con- 
servation of our natiual resources. 

Ex-Chief Forester the Hon Gifford Pinchot, whose earnest 
fight for the preservation of the coal lands of Alaska has led to 
a favorable decision of the Land Office, which greatly strength- 
ened the cause of conservation, will open the number with an 
article on the Conservation of our Forests. 

The Director and Chief Engineer of the Reclamation 
Service, F. H Newell, will write a general arUcle on the past 
work and future plans of the Reclamation Service. 

The Ehrector of the Bureau of Mines, Dr. Josefffi A. Holmes, 
will show that the waste of our supplies of coal is due not 
merely to careless and extravagant management in the mining of 
the coal, but also and very largely to methods in burning die fuel. 

Dr. David T. Day, of the United States Geological Survqr, 
will prove, in an article on the conservation of oil and gat, that, 
as with coal, so with oil and gas, nt is possible to effect large 
economies by judicious management in the oil and natural gat 
fields and by the use of improved appliances in burning ffiese 
fuels either for light or power purposes. 

Dr. Hugh M Smith, Deputy Commissioner of Fuheries, will 
contribute an article on the Conservation of Fish, Oytters, etc., 
and Seals. Omservation is a word to wfiich we are liable to 
^ve too restricted an application. 

In addition to the above articles, the August 1 2th mmiber wift 
contam the usual Eiditonal, Aviation, and other DqxutnMata, 


Ualeadbig Banmau kg BfceMcttjr.— OMsth of 0. JofaMtaw fiteaw G 

Fruit BtMmers in New OrlMct and Mo- Johnstone Stoney died st ‘tb* 

bile are now being uoloediJd br meass age erf 86. He hsid been wtft»aoml6«l ns- 
of electric conveyors. The conveyors sr« sJgtaat to the late Ear) of Aoaae In 1848. 
provided with verUcal kgs that enter the professor of natural phllosoiAy to QueeM 
hatches of the vessel. These legs support iTniverslty, Ireland, to 185*, gad seore- 
travellng chains four feet apart, which tary of Queens University from 185T until 
are connected by cross (bars carrying can- lu dissolution in 1882. He was Itnown 
VBs pookets Bunches of bananas are chiefly for hU writings on astronomy 
placed In these pockets and hauled oat 

of the vessel The loading of the con- An Opera Glasa Coasat.— We have re- 
veyor is performed from three declts, each solved a communloatlon from Prof.- 
deck fllllog every third bag. Bach con- Bdward 0 Pickering of Harvard Coilepe 
veyor has a capacity of twenty-five bun- Observatory, In which he states that a'' 
dred bunches of bananas per hour. o^piet has been discovered by Klees on 

July 8th In R A. 4 h 61 m. 61.8 a, Dec. 

AveUHng Pole Unee to a Wchh Town. 36 deg. 16 m 3 s. The comet can be seen 
— In order to avoid the nee of poles In the with an opera glass, and at the time of 
streets of a town In Wales, It was de- Its discovery was moving southwest and 
elded to run the wires on brackets sup- bad a visible tail, 
ported on the eldes of the buildings and 

the roofs ’nw brackets are made of angle . Ci^ Photography.— A patent, 882,161. 
Iron and extend about six feet from their ?** Issued to Rodolphe Berthon of 
support At first there was some hesita- tor a color photography 

tlon on the part of owners about giving •PP*>'tus which comprises an objective 
the right of way over and along their a diaphragm therein having a trP 
bulldlngs. but this was overcome by pro- screen, s sensitive surface and 

per precauUons on the part of the com- Interposed betwesn the sensitive 

pany The system has proved very sue- nai the objsctivs so that the 


cessful, and It avoids crowding and dts- ' 


I the screen are eepsrated by 


figuring the streets with poles rsfractlon at points to close proximity 

and projected In a mtcroaeoplc etate on 
OntdiKir Ironing. -One of the most »«a»ltlve surface, 
dreaded days of the household in awnmer —v ^ 

time, Is Ironing day Even thOOgli eiee- .rw. Internattonw Weak” at Upper 
trie flat Irons are used, the heat may be- ^ Ulie* ' atta^ —A olrcuJar from the 
come almost unbearable owing to the fact the mt^atlonsl Com- 

that the work is Invariably done Indoors Sclentlflc ^t^utlcs an- 

The Commonwealth Edison Company of 

Chicago does not see why the Ironing S!! ‘•..r,” f* 
should hot be done outdoors on the perch, **** 

or in some other convenient location All 
that Is needed 1. a sufficiently long con- 1 

du. tor to cou^t the flat Iron with a lamp 'f T*' 

socket In the house This Idea has been 

" s .a a ».n w xs world, In 1911., have been changed 

s^sed upon to Provide a very a.tr^tlve September 6-9 to Septem^r 

circular showing the advantages of ont ^ 

door Ironing and Incidentally advertistog A MsfedralogiMl OntpoUt to the South 
the use of electricity for this branch -ot Atlantic.— An Important addition to the i 
the house work meteorological rdeeow of the southern ’ 

hemisphere was made early this year In 
Electric Pans foe the Sick.— According the eatablUhment of a meteorological 
to popular impression public service cor- station of the first order in Fernando de 
porations are organised robbers It Is al- i-foronha, a IttUe group of Islands about 
most Impossible to combat this prevailing 194 nilleB northeast of Cape Bt Roque 
idea Recently, however, the Electric on the Brasilian coast The islands are 
Supply Company of DoKalb, III , ha* dem- „Bed by Brazil as a penal colony and 
onetrated that It can perform a work of contain upward of two thousand In 
charity In which there is no personal hablUnts Darwin baa described a visit 
gain whatsoever, except for creating a here In the •'Beagle," and the ‘‘Challon- 
helter feeling on the part of the public ger" also touched here The station U 
toward It The comnany has notified all under the charge of two German em- 
fhe physicians In the city that It will ployees of the Brazilian telegraph serv- 
furnlsh electric fans and power to oper- |ee. and sends dally telegraphic reports 
ate them without charge, to all patients to Rio de .Tsnelro. 
who are unable to pay for such service 

and who. on the suggestion of the phy- FUfht of Seeds. — it Is popularly 

slelan would be materially benefited by l>«liey«d that winged seeds from trees 
the use of fans This applies not only to dlstaivcea on the wind, 

such bouses se are wired, but to others Investigations of a British sol- 
as well the company offering to Install who baa spent much time at Slnga- 

the necessary circuits gratia pors. Indicate that winged seeds have a 

far narrower range of flight than have 
New Lighting Appantas.— A very «oo- "Powder" seeds and plumed seeds The 
nomlrsl method of producing light by greatest distance traveled by the winged 
means of small Incandescent lamps was seeds of a forest tree observed by this au- 
sbown by M Dusssud before the French thorlty was IfiO yards Under the moat 
Academy of Sciences He mounts 18 favorable circumstances, ho calculates, ft 
small lamps with one-inch bulbs around would take this plant Just one hundred 
the edge of a revolving disk, provided dfoars to sprSad three hundred yards, and 
with a set of contacts so arranged that 1,600,000 years to spread from the Malay 
when the disk rotates each lamp receives Peninsula to the Philippines, If a land 
current for a fraction of a second. It connection exieted. 

It well known that tungsten lamps have 

the property of lighting up very quickly ®*f!®** Ch. 

when the current Is applied. H« uses recently lectured before 

a 10-volt lamp and H receives 20 volts, AstroMmlcal Society of France on 
or much more than tlte normal current, su(»Jsct of neon light Neon, one of 
but for a very short ttmo Much more ^ atmosphere, Is now 

light Is thus given for the same amount tfWAln®'* “n » commeralal scale to the 
of current Elacb lamp to torn passes tirocess of making liquid air. In a vaoa- 
when lighted before a fixed lens so as *»** »«’'er«l excellent quallUss 

to project the rays, and as the lamps ^ ^ lllumlnant Owing to Its extraor- 
pass rapidly the light seoms oonttotroui dlnarlly feeble dielectric cohesion the 
His main object is to provide a suitable ToJtsge required Is relatively umall. M 
light for lantern proJecUons, and he OnlUaume exhibited a tube six metsri 
clBlms to secure a light equal to an arc long, which was lliumtoatad with a cwr- 
lamp for a very small current such as rent -of 1,000 volts. A light of 
a moderate-slsed prlmSry battary will candtopower was produced, with An 
give Thus It can be used Where there peodlture otf only 860 watts, or 0.84 wgtt 
are no current mains at baad. It to vtoft cpndle-iKwer. The VolkA, Whloh Vto 
adapted to he used as a small sMreldiVfttt 0 * Itorto fOldsn ptiMnr, IS dest^liUd 
upon Bsblng boats or to hh ««nrte4-;fV, M bstog peoultotiy j p U g ^ito it. TM 
•Ototors, and for arsir uw Ota torsr deeeil^d- A .sd mi »*' . 

can hs pisoed in a sack npeh the ehi^' Iptf iMm the tube tfihlite ^ e^^r t s w ri h 
' dwre, together with sh -optMMit 
outfH. Budf-gn oaWt>«St» ^ 




Tin buk «f tin wall, ahowta* tke method of eapport.- ISoe pac« ST.) 
WtMDlSO A etnmen fiat on the GROrND IS SECTIONS 
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I'hf jimiiosi i>l llns jouinal is In ntoici a( riiitil/ / 1/ 
and m snnph' tcims, Ihr icoild's pioyiess in mtcntipc 
Lnii-ii If diic iind iiiditslual iii liifi'cmtnt. It sfvLs to 
pitKut l/iis tnfoi vuitiou lit ft foirn so teadahU and 
rfiidihi uiidf 1 stood, os to set foith and emjihosne the 
tnhfwnl ihinm and j list motion ot si ii ui i 

Ciood Roads That Are Permanent 

C llll'l' milori)i tin (iil.ililus of n gmid riind is 
lint of (hir'iliilitt , iM<i (iuDitiililA t'nn tx 'is- 
Mind oiih In tirst-chisK mirk in (oiistruc- 
tioM ind In ((.istliss Mgil.nin in ni.iiiitniiiing tin- 
roHd in iurfict condition Jt goi s withonl s.nt mg 
tl’fit till liigliwiivs of Anil nca., coiisidind ns i 
ulioli lire mil lo lie ('oin|i«riidY u itli tliosi ol tin 
older Fmro|)inn coiiiitrus After a motor ear tour 
tliroiigli Imropi , tin retoriimg .\in( rn an lieeoiin s 
|iiiinfiilh aviari of tin fait tlinl in tlfis most iiii- 

|mr(Miit niiitti r. Ins coiiiifpi , Men it «< nlloM' for 

it' <om|iaratne \ oiitlifiiliii ss, is iiiaiiv di i adi s In - 
loud that stagi of d( \ eloiiiio nt to wliicli its wi nltli 
and ( iiti rprise should hate larritd it long "ago 
Although Ml sMV tins with full apfin ciatiori of the 
t.iit that some of our .Statis, and notnhh 'sew lersey 
and Massnihust tts, him doiit effiilm' work in 
building up '1 system of higliways, tin fmt remains 
that, taktn ns a whole, tin L iiited .Slatts inis not 
done miieli iiiori in tins matter of good roads than 

miiki a 111 ginning the work has Mt lo he doin 

It IS not that wi him hull parsimonious in the 
n'ntti r of afipropnatioiis Had tin moin \ w hit h 
has bun loli d In It gislatiin s .iiid coiintv hoards, 
.ind tin eiiornioiis amount of work whnh has hien 
done uiidir tin assissnniit iinthod, him t\p< tided 
wisih 111 till first pliict, and followed up In in- 
tilligint iinthoils ot iniiiiili nani'e .iiici re))nir- III 
othi r words, had wi built our roads and eared for 
tin ill ns till \ build and iiianitaili tin in in F.iirojie, wi‘ 
do not hi sitiiti to s,i\ 111 it tor tin iiioinn and em r- 
g\ ispiiidiil, our ronels would h,m hi i ii in at 
hist orii hiitnlriel pi r 1 1 nt hetti r londitnin than 
tliM an lo-da\ 

Tin fundaiin ntal ri ijiiiri iin nts of i good loael 
,iri ail iiiipli foiiiidation and good elrainage 
Without tin SI tin most laretiilh heeled aiiel 
siiiiHithle rolh i| lop surliiea is nothing more than a 
d'lusion and i snare b iirtherinore , i road whnh 
has 1)1 I 11 built with dei|) louinl itions. good dram- 
igi aliel fill aiiipli di |)th of siiitidih top dri ssing- 
ijnh ss it be wale bid and ti nde d with the nieist 
'■obeitous atli ntion will go to |iieei’s onU a little 
b ss rapidle than tin i In ap proiiuet ot tin serajier 
iiid horse rolh r 

e hni liing be In nil that in those elistrirts 
whirl siariiti of travel and iinani'i il inahditv lo 
prov nil till ineissarv liliiils |iiohihit the eamslrue' 
tion of a first elass iiiai ad iiii riMil. it woiilel hi het- 
ti r to invist till linn and nieini v in const rue ting 
sliort sii'tions of diirabli road li ,av iiig the traffic 
to fight it out with elmek hobs.” ihep ruts anil 
ii'iid over till balanci ol tin higliwav during the 
vvnitir nioiiths. Tin indiiiinei ot a ti w liars of 
elisiotnfort woulel be re jiaid bv tin ultiinati posses- 
sion of a jiermaniiit first-ilass iiigliw.iv Moreover, 
till use of oil or some other of tin inanv excidlent 
binders" that are now .av.ailabli would make it 
possdile t(n|imaintnm tin unimprovul roadwas in as 
good if not better, condition than that of the old 
SI r.ipe r-aneJ-ri*llivr bighwuy*, wiiuth Invariably went 
to ))n(is atti r the' first two or three frosts and 
rams Ilf till vvmter 

In distnils wlnrc finiiiiiual lamditions ami the 
fimount of traffic has warranted the eoiistnietKin of 


ixia-iisivc reiadii, millions of dollars have been 
thrown away beeauise of the absolutely absurd sys- 
ti 111 111 nnantenanee (it it tan be called sueb) which 
has bi-en followed. There is no method of coii- 
siruelion upon which ctcriml vigilance is so necerf- 
sarv as on that of the modern macadam highway'. 
This has long been recogniaed in Europe, where the' 
nmelwavs art divided into comparativ'e 1 v short ae‘c- 
lioiis, each of which is controlled h\ a see-tiem gang, 
liroMihel with a supply of broken rock, gravel. 
Mind, or other road mending inalerml. conveniently 
ilistnhiited in piles along the roadwnv Eiuli iiieni- 
htr of the gang has Ins wheelbarrow, pick and 
shovel, and as soon as the slightest indie ation of 
breakdown, such as a rut or hollow', is detected, 
re pairs arc made before the dmnage can proceed 
einv further. A century of experience has proved 
Ibal this IS the only way in which a road can be 
maintained alwny's in absolutely first-class condi- 
lion, never was the truth of the old adage “A stitch 
III time saves nine” more strikingly true than in 
this matter of the- upkeep of ]/ublic thoroughfares. 

Sound in the Universe 

W E live and move at the bottom of an 
ocean of air. the earth s atmosphere. One 
oonseejiienee of this is that every mechan- 
le.il disturbance starts waves of compression and 
rarefaelion, which radiate out from the source, and, 
striking the drum of our car, may (if of the right 
strength and quality) cause mi ns the sensation of 
' sounel ” Among such si nsations some affect us 
merely ns "noises', lu others wc recognize a more 
or less well-detiru'd "musical pitch” and “tone qual- 
itv, ' I'hy sie-alh the ‘ noise " differs from the “musi- 
eal note” in that the former is an irregular distur- 
hniice, while the latter is periodic and of de'finite 
trieiueiicy Not that there is any hard and fast 
line' of demarkation- a rapid succession ol impulses, 
which separately would !><• mere noises, may im- 
press the ear with a definite sense of pitch. Thus 
the- tee th e)f a saw, cutting in rapid sequence through 
a weioeien hoard, jireiduce a sound of definite pitch, 
theiugh laekiiig |>crhaps in ipusical quality. Or 
ag..iii, a siiaFp noise of brief .*duaaiion, proceeding 
from a |Himl in the neighborhoW of a Series of equi- 
distant eilistnclcs, such as a line of fence-rails, or 
a flight of stone-steps, produces upon the observer 
a sensation in winch a meire or less well-defined 
))itch can be recognize d The explanation of this 
pile iiomcnuti IS that the sound is reflected back from 
each fcni'e-rail in turn, and since it takes time to 
travel, each echo reaches the observer a trifle: later 
than that from the neighboring rail. Tins case is 
of special interest, be’causc tin- sound "heard” con- 
l/iins ,en element quite foreign to the initial distur- 
linne-i' Eurthermorc, the pitch of the sound hcaril 
differs aesMirding to the location of the observer, so 
lliat, borrowing an expression from optics, it might 
be said that the original disturbane'e is “analyKcd” 
bv re fle ction from the fence (grating) into its "con'- 
stituciit” waves— each traveling in its own direc- 
tion. so that it enii be singled out by the obse rver. 
If is possible that the means commeiiily cinploved 
to analyze light waves act in this way, and perhaps 
we are not epiite justified in iningiiiiiig “white” 
light for instance as ■■coin|Hised’' of the various 
speitral tolors, these be-iiig rather iinjirchse el u|)on 
It bv the ))risin or grating or other dev le-e- cinployi'd 
tei analyze” the light, ns we- conimorilv say 

Of all the forms of energy, seiuiid would probably 
be e)f the le-nst conscejuence to man. we re it not for 
the one important f.ict, that sound is the normal 
vehicle- for tlie transmission of intelligence between 
individuals, t'ertam special sounds .art ri-cognizi'd 
bv us not merely' as “noises,” or "musical notes,” 
but ns "words." which arc associated in our minds 
with definite t-one-i pts. and whose mere mention im- 
mediately summons up before our niiagitintion the 
loneepts thus attaelied to them, .'sot that speech 
e vliausts all the modes of sound-rxpressioii feir men- 
tal states at our (oniitiand. Indeed, more elemental 
and leiH'cr in the scale than speech arc various 
inarticulate sounds, such as laughter and cryittg, 
i.ills of various kinds, the groan of pain the sigh 
of re lie f, the shriek of fear, and a host of other 
e motional expressions In these man approaches 
more nearly to the lower animals, who also piossess 
'/-alls ” But the range of our modes of expression 
by means of sound extends also on the other, the 
lieroie side, beyond wdinary speech. The poet 
by rlivthm and cadence conveys somctliing more 
than bis, words alone svould sflj, and in the »ym- 
libonies of the great masters of music there is bnrnc 
m upon us a wealth of tliougbts that lie too deep 
for words. 

If tlie ocean of alt which envelops tu is the mC'" 


clium that carries sound to our cars, and thus places 
us m sentient communication with Uic other occu- 
pants of this globe, its shore, the void upon which 
the upper atmiwplii-rc abuts, is also the extreme 
limit of the range of space comprising all things 
audible to us. No sound, however loud, can ever 
))ass from the earth into space beyond, neither can 
it penetrate from other orbs to us. The sun's burn- 
ing i y'c looks down on us in splendor mute; for though 
lies fiery ocean be- laslicd by furious gusts, in com- 
parison with which the fiercest earthly gale is but 
as the soft sighing of the autumn wind, or as the 
bri-nlli of one that slumbers, and though monstrous 
exjilosiojis rend his very bowels, belching aloft 
great pillars of fire that tower thousands upon thou- 
sands of miles , yet of all the crash and thunder and 
tumult not a whisper escapes to break the eternal 
silence of infinite space, and the empty void holds 
close the clamorous .secret of the fiery orb. 

Sekunology in America 

T he United States has heretofore lagged be- 
hind most other civilized countries in the 
cultivation of the science of earthquakes, and 
to this day there is no chair of seismology or depart- 
ment of seismology in any American university-. 

Shortly after the San Eraneisco earthquake of 
April, 1906, a number of scientific men on the Pa- 
cific coast organized tlie Seismological Society of 
America, whidi now has a large membership well 
distributed over this continint. and beyond. We are 
glad to record the appearance, beginning with last 
Mareli, of the quarti rly liulletin of tbf Setimoloyi- 
cal Societfi of Amerua, published ot Stanford Uni- 
versity-. in the initial number of this publication 
Prof. Andriw U'. Lawson gives a titm-ly review of 
the status of seismology in this country ; while else- 
where in till Bulletin appears a list of all the seis- 
mographs known to be in ojx;ration in North and 
South America and the West Indies. Probably fe.w 
scientific men realized how numerous these instru- 
ments liave become on tins side of the Atlantic. 
Forty-three arc enumerated within the United 
States. The Jesuit colleges are especially notable 
for the zeal with which they have extended and 
organizi-d such inslallabons. 

Prof. Lawson appeals to the Carnegie Insti- 
tution to undertake the direetion of seismological 
work in Ainerioa. At present such work lacks or- 
ganization, and the seismological stations are Ivadly 
distributed , they are crowded in some sections and 
very sparsely distributed in others. The altitude 
of the government toward seismology is strangely at 
variance with its general jKiliey in regard to other 
branches of science It was proposed a few years 
ago to equip a numlier of stations of the Weather 
Bureau witli seismographs, and this proposal was 
urgt'd Ujwn Congress by a committee of the Ameri- 
can Association for the Advancement of Science. Aa 
the Bureau has some two hundred regular meteoro- 
logical stations scattered over the country, manned 
by paid employees, the additional expense entailed 
in lading seismological work to its duties would not 
be considerable, and such an addition would be in 
accord with the jxilicy of most foreign countries, 
where seismological observations are generally made 
under the direction of the official weather services. 
In spite, however, of the urgent recommendations 
of the Chief of till Weather Bureau in behalf of 
this jiroposal, it was rejected by Congress, and tlic 
Bureau (lossesses, up to date, only' the seismograph 
installed at its central office in Washington. 

Another appeal was made to Congress last year 
to establish a bureau of seismology under the 
Smithsonian Institution. Although tlie bill iatru- 
duced to this effect carried with it an appropriation 
of only $20,000, it never passed the committee stage 
in Congress. 

It might be supposed that the Stale of Califor- 
nia, after its painful' experience of 1006, would be 
liberally disposed toward the science that has for 
its practical aim the amelioration of the effects of 
earthquakes, but such Is not the case. It is prac- 
tically impossible to *“cure State aid to seismological 
investigations in California bi-cause the commercial 
spirit of the people fears that such idvcstigatlona 
would advertise California as an earthquake region 
and hurt business. ^ 

We arc not in a position to say what attitude the 
Carnegie laiftfttttlon will take toward Prof, L*.w- 
' son's proposal that it take over the naUanul con- 
trol of seismology* Such actimi would, bqwever, be 
/I dK^nwiore settled poJlcy qf 

tion, w-hiefi M opposed to the oMUBiption ojP ovAfe* 
, that properly bslong to the natiomd governipeJJti;; 
That the study of earthquakes fall* 
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The Guardian of Ninety Million Stomachs 

Dr. Harvey W. Wiley ot the Bureau of Chemistry 

By William Atherton Du l*uv 


B EKIATJSE one man MW a rreat Ugbt, because he 
was a great soientiet, a great politician, a great 
phUofophar, a great fighter, a great publicity agent, 
tba tttnaty million have come to have dependable food 
on their tables three tlmea a day. Because this man 
lived and fought, the babies of a nation are no longer 
drugged into degeneracy and death Because of bis 
activities the adulU of a nation are no longer un- 
hmowlngly acquiring drug habits that sap their vi- 
tality. Because Of the standard hla Influence has set 
In the matter of pure foods and drugs a new spirit is 
abroad in the land which promises to put all lines 
of busInsM on a basis of honesty that they have 
never known before. 

For Dr. Harvey W. Wiley, chief chemist of the 
Department of Agriculture, has so wrought 
as to bring to bear upon the every day lives 
of all the people an Influence among the 
greatest of any man of his time. He has a 
theory that the man of to-morrow le a prod- 
uct of what goes Into his stomach to-day. 

He set out long ago to make better men 
through giving them better food and pre- 
venting the Injuries that were being done 
them through deceptive drugs He has en- 
countered stupendous dlfUcultlea. 

And now, suddenly, his enemies execute 
a coup that was Intended to prove his undo- 
ing. He Is charged with Irregularity In 
the employment of a necessary expert at a 
salary of (1,600 a year. It la recommended 
thst because of this alleged Irregularity all 
the accomplishments of hla thirty years of 
labor be set aside and that he be summarily 
dlavlsaed. 

But the ninety million have Insisted on 
being heard from. They have arisen 
ea maitr and have used every organ at 
their disposal In voldng their displeasure 
at the proposal to remove the pure food 
expert. There never was a salary of $1,600 
paid to an expert, legitimate or otherwise, 
thst so aroused a nation or promised so 
many embarrassments to men high In pub- 
lic Ilfs 

All this calls partloulsr attention to Dr. 

Wiley, whose setlvltlee have been a matter 
of comment for a quarter of a century, 
whose personality has given him a position 
that Is unique, yet whose enemies, though 
few, are powerful, for the money of all the 
Illicit business be has disturbed la back of 
I ham. 

Dr. Wiley la an Interesting character. Hla 
father was an Indiana farmer of Scotch 
descent who mastered Glreek unaided and 
preached thirty years without pay. HU 
son grew up on a farm and became the 
rhamplon corn planter of the neighborhood 
He paid his way through Hanover College 
with money be earned doing manual labor 
on the farm. Later he taught and saved 
money for a year at Harvard, then taught 
at Purdue. He became Slate Chemlat In 
Indiana and In 1882 Investigated maple 
sugar adulterations, one of the first food 
Inveatlgstlona tb» United States knew. The follow- 
ing year he waa made chief chemist of the Depart- 
ment of Agriculture,^ a position so obscure that Us 
only duty was passing upon the mixture of fertllUers. 
Tbii was twenty-eight years ago and with the growth 
of the Bureau of Chemistry from fertiliser mixing to 
the snpervlsion of the foods and drugs of a nation has 
been the growth of Wiley, tor he has been the Bureau 
of Chemistry. 

Dr. Wiley Is now a man of sixty-eight yean of age, 
a great, hnlkiag man. six feet tell, weighing 230 
pounds. In pertect health and apparently twenty years 
younger than be is. 

Soon after Dr. Wiley hscame associated with the 
BepartiSsat of Agrleul^re be began his pure food 
iDveeti^Cgtlofig. In Indiana had been bom an ambi- 
tion whl^ W«e nothing lens than giving the people 
of th* iqgtlon honeat food. »v«rywhere there was de- 
ception in the things that wore sold. If one bought 
heppar It Whs ^ghty par vaat ground up shells. If 
one hpnght ment it was •'etthilmed." H one bought 
frnit It plfikle4 in Injnrlode ohenlealx. If one 
hotiKhj; mefiMne U might have any amount 

^ ^ ^ without big knttwMge. There was 

» t« he pUMed in labels and namss. 


Wherever money was to be made through deception, 
deception was being practiced The whole people 
bought, as food, substances with lit Iw nourUhment in 
them More than that, they were being deceived Into 
putting things Into their stomachs that were crylngly 
Injurious to them. 

The people did not know this. They were biiay with 
other things and little Interested In being told Even 
when convinced they did not know what to do about 
It. They had to be Informed. Interesied. and led 
to act It la no moan task to lead the public tlirougii 
these stages. But Dr Wiley was the man with the 
particular qualities to accompllsb these things In 
the first place he was thoroughly aroused over the 
food question In the second place he waa willing to 



operation under the guidance of the chief of tlic 
Bureau of Cin-mlstry on Taniiaiy Js , I'iOT 

But with tho passage of ili" law the troubles of tile 
thief chemist were but just begini Previously his 
campaign had merely betn edinalional Now it was 
admlnlstrattve The blatkllHl log of a given drug oi 
a given food meant the antagonl/.lng of ttie InterestH 
back of that food oi drug Millions had lieen made 
in the mamifadtire of patent medicines tliat made 
their reputations foi i urcs by tlie soothing offeets of 
the opiates tiie\ (onliilned Tliom- mllllont wire to 
be destroyed by the prohibitions of Wiley Olhex 

millions were being made In an adulteration o( vari- 
ous foodstuffs and by their preservation wifh iiijiirl 
ous chemicals The public was lieiug tricked liv the 
use of dyes and loloilng nialtcrs PortuniM 
were made by branding an Inferior ariiile as 
something better In tlie aggregate it Is 
estimated that l-lOit.OOti.OOl) in invested eapl 
tat was airayed against itils one man Tliat 
capital was determined to destiny him His 
position was iiolitlcal Big money Is iiroml 
tleiit III |)o!'tlis It lias long played iioll 
tics In an attempt to get rid of Wiley 
A trial involving ihe use of a food pro 
servallve was leientJv held In Indianapolis 
Dr Wiley was refused pi rnilsslon to go to 
indlitnapolls to testify The court smt a 
committee to Washingioii to gi I Ills affidavit 
“Do you realize," Dr Wiley was asked, 
“that the defendants In this ease leincvsent 
an Inveslment of $li), 0 (i 0 ,fi(in?' 

“Probalily so,” lesponded tlie dilef i liein 
lat, “but if theie wag at stake the life of 
but one baby instead of thousniids, 1 would 
place that life above the Interest of tlie rap 
Ital Invested " 

The Wonderful Mechanism of the 
Watch 

F ew pleeoH of maililnery show mot" 
marvelous features than that of the 
Wall li As a general proiiosltlon it may be 
stated tliat a waiih Is tlie sinallest, most 
delicate Instrument of tlie same nuiiibei of 
parts tliat has ever lieen devised About 
one bundled and seveniv five different 
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DR. HARVEY W. WILEY 

Tha cU«f of the Boveeu of Cbomiatry of the Department of Agricaitare. 


work night and day, year after year, on this one Job 
In the third place he had the happiest faculty of 
the publicity man that has ever been bestowed to au 
indiyldual. 

Dr. Wiley’s greatest asset in hla campaign for pure 
foods has been his ability to get Into the papers He 
la the most sociable man on earth. ^ He Is an artist 
as an after-dinner speaker. He U a clubman He 
accepts many invitations, especially where there Is a 
chance to make an after dinner speech. Then ho 
talks for tho newspapers chiefly about pure food He 
has the gift of talking in headlines There Is an epl- 
gramatlc sensation in every one of his speeches He 
always makes a "story’’ that gets on the front page, a 
"atory" that ealla public attention to some food abuse 
The aame la true when he talks to reporters There 
Is not a Mwi^aper man In Washington who does not 
fall back on Dr. Wiley whenever he has failed to get 
something to write elsewhere. It waa through publici- 
ty that he finally got hla meeaage to the masses They 
came to knew tha dangera that beaet them through 
the food they ate, end they came to understand the 
poselMlltUa ef remevlag these dangers The cam- 
paign of publicity finally ended in the passage of the 
Pur* Feed gnd Drug Aet ef l»06, which was put in 


tlon, and uiiward of i 
separate operations ni 
manufacinic 

Ccituln of Mic facts connected with Its 
perfurmaiiic aic almost tnoiedlble when 
loiiBldeied as a whole A blaoksnilih Hliikca 
several hundred blows on his anvil in n 
day and, as a matiiu of course, Ig glad when 
Sunday comes, but tlie roller Jewel of a 
watch makes every day — and day after dnv 
— 4,’i2,«00 Imiiac.g agaliihl thi' foik, oi 157, 
680,000 blows during tlie t nurse of a yeai, 
without stop or rest— -or some 3,150,600,000 
blows during the siiare of twenty years, thi 
period for which a watih is usually guar- 
anteed to kec]) good time 

But the wonder of it does not cease heie 
It has been caleuiated that tho power that 
moves the watch is equivalent to onl\ four times the 
force used in a flea's Jump ’I'hc wall li power is, 
therefore, what mlglit be termed the pqulvaient of a 
four flea power One horsepower would sufflie to opei 
ate 270,000,000 wati lies 

Eurthermore, llie lialance wheel of a watch la moved 
by this four flea-power oiif and fortv three one hund 
redtha Inches with each vibration, oi 3,558% miles ion 
tlnuously in one year 

Not much oil is required to lubricate the little ma 
chine on Its 3,500 mile lun It takes only one tenth 
of a diop of oil to oH the entire machlneiv of a 
year’s service 


Lung Capacity as Affected by Corset-wearing 

T he lung capacity of the average woman wlm 
does not wear corsets Is about 2S00 ciililc centime- 


does not 
tsre or 171 cubic Inches, of on 
wearing corsets only 2,200 tu 
cubic Inches, so that the c 
and unrestricted lungs Is atic 
than that of those which ha 
the cortet. 
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The Battleship “Utah” 

Our Latest Dreadnoug’ht 


T he work of upbulldfnp our modern navv goes on 
Altliough the luoKrehn Is not as iui)ld aa 
h<m]e of us lould s'lsti. In (piuhty wt are iudk than 
Imldiii^.' oui (iNMi, for wtiat v,e lu(k In imuilxts w.e 
gain 111 gun power and In ttie high quality ot the 

IK I SOIllU'l 

We pit sent an UluHtration of the latest of our 
di eailiKiiiglilh, thu “Utah," whleh, with hei sister hIiIii, 
tile ' Kloi Ida,’’ now approai iiliig eomiiletlon nt the 
New Yoik Navy Yard, leiiresents an advani e, in many 
iiu))iii taut partleulara, on tin "Delaware’’ and “Nortii 
Dakota" The lllustiallnn is fioni n iihotogiaiih taken 
duiing tile recent Hpi'ed tilals ot the 'Utah" ovi i tlie 
Qo 'eminent i ourse at Jiuikland, when she ion 
Rld'inhly exceeded her lontiiut speed of til) Th knota, 
till iJinxlmiini average speed being 21 k knota 

'Mie '['tall w.is authorlred hv ('ongresa on Mav 


through an unusually wide are on either beau of 
tlie veasel 

The "Tltah" la 521^ feet In length over all. or about 
;i feet longer than the "Delaware,’’ and she exroeds 
that ship In beam by 3 feet, the "Delaware” being 
S,'; feet 21^ Inehes broad, and the ‘‘Utah’’ 88 feet 2'>4 
Ini lies Bho also draws about a foot and a half more 
V ater at her mtan draft, xvhith Is 28 feet 6 Inrhea 
As the result of this enlargement, hor dlsplacemont 
at noinial draft, when she la carrying two thirds ot 
the full supply of stores and fuel, and a full supply 
of aminunUlon, Is 21,H2[i tons, as compared with 20,000 
tons displacement ot the "Delaware” when she Is 
lairylng two-thirds of h<>r full supply of ammunition 
and stores When fully loaded her displacement is 
2:i,03.'f tons 

The "Utah” is driven by Parsons turbines whose 


ship. Forward, the freeboard of the "Uuh" Is about 
2G feet, and aft about 18 feet. The guns of the fore- 
most turrets are about 31 feet above the water, turret 
No. 2 about 38 feet, turret No. 3 about 29 feet, and 
tuireta Nos 4 and C about 28 ^eet above the water. 
When the "Utah’’ goes Into commission she will be lu 
command of Capt W S Benson. 

Pigments from Odd Sources 

T he Ingenuity of the manufacturers of pigments 
for the use at artists has been so severely taxed 
within recent years that they have been Obliged to 
employ for tho purpose all manner of animal, vege- 
table and mineral substances. Even Egyptian mum- 
mies have been utilixed m this way by the manufac- 
turers 



OlJll LATE.ST BATTLESHIP-THE 


Kpned, SI.H kante. Coal, il.Mio tnim Oil, 4IX) too* 
llm ISInch ; nUU-vn no-csllbei b-lnch 'TorptHlo lubes, 

‘UTAH 


I'omitleineai, e 

STEAMING 21.8 MILJ^ ON HER SPEED TRIALS 


a|jj)«r belt, 10 to 8 lacboe . 


Ultb, IHOK The I'ontiai't fot her constriulion was let 
(o the New Vuik Htiipbiiiidiiig Company at Ciuiiden, 
N J on N'ovembei t’Jth, VKiH Her keel was laid 
Marih Ihtli, Ihll'l Stic wan launched December 23rd 
of the Haim vear, and the contract date for her com 
plftlon was Iiih 24tli, lilll She will probably be 
(lelltcrcd liter to Ihi (oiverniiieiit early In August 
11 will III iiotli I'll that In licr general appearance 
she (onfoniiH ilosilt to the "Delaware" and 'North 
Dakota," liiiting two i agi masts, two funnels, and 
mounting ten IL'Iinii guns m (Ive turrets placed on 
the loiigUudltial ccnici line Two of the turrets are 
plared forwaid of the lonnliig tower the guns of th'* 
nrier turret tiring aliine fhe forward tnirel, the ship 
being thus able to flri foiii 12 1n<h guns dead ahead 
. 111(1 ilirongh a wide an of tialniog on either beam 
■I'lic ihroe remaining liiirets arp phiced aft of the 
inaliiinast, the foremost of these three being carried 
to .ui elevation BUfflilentU tilghei than the after two 
turrets tof enable Us imtr of guns to fire above their 
I oofs, thus giving a concentration dead astern and 
ihnmgh a wide are of training on eai h beam of four 
I'.’lmh giitiB Decniise of the lentei line poaltlon of 
all the turrets, the whole battery can he trained 


powei Is dcdlvered to four propellers. The contract 
called for a speed of 20.76 knots, with 28,000 horse- 
power, bill on trial, as we have seen, she exceeded 
this by fully one knot. Her bunker capacity Is 2,600 
tons of coal, exclusive of 400 tons of oil fuel 

The defensive elemenU of the "Utah” are unusually 
complete The main belt Is 7 feet 11 ^ Inches wide, 
extends C feet 6 Inches below the water line, has a 
thickness at the top of XI Inches, and at the bottom 
of 9 Inches The upper belt, which extends to the 
gnn deck, has a thUkness of 10 Inches at the bottom, 
and 8 inches at the top The casemate armor Is 6% 
Inches In thickness, and It Is associated with 1%-Inch 
splinter bulkheads The barbettes are protected by 
11 Inches, and the turrets by 12-lnch front and 8-lneh 
side armor 

The battery consists of ten 60-callber. 12-lnch guns, 

: and sixteen 6-lnch, 60-cnllber guns for protection 
against torpedo boat destroyera and torpedo boats. 
There are two submerged torpedo tubes, for the dis- 
charge of the new high-speed 21-liich torpedo, which 
has an effertlve range of over 4,000 yards. An Im- 
portant feature In these shins Is the good cominan'l 
of the guns, due to the soIBclent freeboard Of the 


It api*ears ’toat the corpse of the old Egyptian was 
preserved In the finest bltiimeh, and that the remains 
thus treated In the centuries gone present, on being 
unwrapped to-day, an appearance quite like that ot 
light-colored leather Now It has been discovered 
that, when tho bitumen and the leather like remains 
are ground down by machinery, there Is obtained 
therefrom a beautiful brown pigment, especially 
prised by painters of portraits, who claim that this 
pigment Is parttcularly effective In depicting certain 
Shades of brown hair. 

Among the other ccjlors obtained from strange 
sources may be mentioned Prussian blue. Thla Is 
made by fusing the hoofs of horses with impure 
potassium carbonate. 

Sepia Is the dark fluid discharged by the cuttlcflsb 
to render the water opaque for Its own concealment 
when attactced by Its enemies 
The cochineal Insect furutahes crimson and pure 
pde lake and carmine, while ultramarine is procareti 
from the prsclbuB metal known as lapis laanll, , 

Raw sienna 1# natnral earth from -tHeittta, and, whsfi 
burnt, becomes burnt Sienna aamboge 1« tb» yrtlmg 
sap ot a tree that grows In Slain. 
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A Sun-dial as an Accurate Time-piece 

A Spot of Light That Tells the Time of Day 


I N the»e days of accurate clooltg and watches no 
one thinks at using a sun dial to tell the time of 
lay. At best such an Instrument can be right but 
Four times a year, nnd in many plaoen It can never 
igree with standard time Yet the demand for sun 
Hals was probably never greater than it la now, merely 
Aecause, as an ornament, it adds a quaint and pic- 
aresque touch to the lawn or garden, or else It har 
nonlies well with the archttectural treatment of .» 
aullding. As standard time is obtained primarily from 
the sun, with duo allowances for Its variations from 
noon to noon, there Is no reason why a sun dial should 
Bot give us accurate time if we make similar allow 

A novel sun dial in which such regulation can bo 
nade is Illustrated on this page This dial differs 
-adlcally from the common type Instead of showing 
»he time of day by a shadow east by tho sun, it em- 
ploys a spot of direct sunlight which is brought to 
pear ui>on a hair line on a wlilte si reen The dial of 
he Instrument is tilted according to the latitude, so 
that It win lie parallel to the plane of the celestial 
tquator. The photograph shows the instrument set 
’or the latitude of New York The base must be 
priented accurately, and the dial face tipped to the 
atitude of New York (which is about 41 dogreea). 
he upper angle being found by means of the gradunteJ 
lector on which the dial face is supported The dial 
proper Is divided Into equal divisions to Indicate the 
Pours of the day, and opposite tho GAM and P M 
narks are two upright brackets, one of which serves 
IS a screen (at the left In the Illustration), while 
he other contains the jierforatlons through which the 
lun shines, making a spot of light that falls on the 
icrecn As the face of the dial Is paralle^^ with the 
‘elostlal equator, Its edge forms an artlQclul horizon, 


along which the sun apparently timels neiauae the 
Bun mounts above the celestial equator In siiininer 
time, and falls below It In winter, two holes ari> 
formed In the bracket at the rlalit. one above th_ 



SUN-DIAL THAT GIVES CORRECT STANDARD 
TIME 


other, so that the spot of light will be sure to strike 
the screen through one oi the other of these holes at 
any time of the year In otder to allow for vunalloiis 
of tho sun. the bracket cunUtiiing the two aiiei tores 


Is made adjustable In the following mannei On tic 
faie o( the (Itiil will tie miiiiwl ,i smaller dial niaikeil 
with the nioiiilis of the vein wliili adjacent to It Is 
a scab' divided Into thirl v on. iqiial parts repiesentliig 
the days of tin month If the reading is to be taken 
on, SMV, Febiiiarp (ilh las shown m the pliologi aph ) , 
this small moiilhs’ dial must Iji moved to bilng the 
Fehruaiy mark In line with tlie sixth maik on the 
8(ale An ellliilkal I am is i onnei ted to tin' months 
dial, and engagoh an aim to whii h the biaeket Is 
toniieeted, llieiebv slilftlng tlie lirai kel liiiciallv, ae 
eoidlng to tin position of tlie dl.il In l'’ebiiuuv, the 
sun time Is nearly a qimrtc'i of an Innii slow, (onse 
quently tlie tirai ket is moved U|iw,ird oi eastward a 
corresponding amount This done, the mala dial Is 
tuined until the spot of light imssing tlirough the 
lower apertiiie is biseeti d b> the halt lltte of the 
screen Th* reading of the lime Is then taken njion 
a amall suile shown at the right In the engiavlng 
This Is dl\iil<d to liidh all uiliiuiis and In uui lllus 
liatlon the time Is shown to be 4 lid When the Instru 
nienl Is first set up the minutes si ale must be ad- 
justed so as to hannonl/e mean Inc.il time with 
st.andard time As fin sun iiassi s o\ei New York 
(on i|p' ”4th meilitl.in) fuui mlnutis In fon It roiii hes 
the 7'ith ineildlan, nil wbb h New Yoik standard time 
Is buhed tin- iiilniiiiH ui <le must In set to lead four 
mliiuleH h'ow In Older that the time as shown by 
the (ilnl will agree with slandaid I line 

IVe who Ine in nglons when tlnie are plenty of 
clocks and time|il<scs of lueiislon h.iidlv reall/o tht 
liru'I'i.il \aliie of bin It a dnil In Hjiaisely settled 
localities lor Inslanic, cm rc'iiiote plant, itlons an in- 
stillment that wi'l give (oireit tune to the minute, 
otitalnlng Mils time dlrectlj from the sun, shcmid bo 
almost liidibis’iisabli 


Casting Cement Building Walls on the Ground 


T he accompanying llIustrallonB show a method of 
a new R/atem of reluforeed concrete building con- 
ilnirtion. In which the church walls are ens-led by 
neana of raising jacks 

On the foundation wall and on piles Inside of the 
Jiillding lot are set a series of jacks made of steel 
These jacks consist of n supporting carriage, a plvotc-d 
A’tlklng b(>ani, and a collapsible screw driven by a 
vorm gear and worm A platform Is laid on the 
lacks and on this platform are got In theli proper 


A Church Huilt in a Novel Way 

relative poBltiona, all door-framob. wlmlow trames and 
other openingh The concrc'lu Is poured around tin 
opening thus eatablished The rein fon c'liient lb easl \ 
and (iroperly placed honzontalU and vertic ally, becauhc 
the wall resembles a great cliaughtiiig board and la 
very readily “laid out” The entire wall lb poured at 
onie, which can he done in a Binglo day, c'Veii though 
the wall bo 200 fc'cl long and thn-e stories high Aliee 
the wall la flnlahed It lb ullowc'd to set ten loitt- 
c'lght hours, then a small gasoline engine or electi tc 


motor W connected wIlli tin driting shaft, and the 
wall rises lioiii tlie Insiili h 1 owI> ami (]ulelly to its 
liernianc'nt \cilical iiosilum 

W'lieii all the w.ills are in phiii tlie coineis where 
relnfoic enienls fioin eilln i wall iirojei I and luteiloik 
are iimiiecl and we h'lw .1 lompleti inonolithli . wc'll 
llmshed stiu<tnr>' l•'l(lol s iiiul root ol (oiierete oi 
of any c onsti m i loii clesiied nn jint In jilai e in tin' 
sann wav a,s in any otin'i building 

No forms aie u-ed whatsoi n i In tills wall eonsti ui 



THIS snUICniitB was built in SBCTIONS FLAT UN THE GROUND 
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tlon t'xic|il llip wooden Jack platform, which la never 
(loHiioxd, b'li is used over and over again An air 
hpaic mn Im made merely by tilling in with loose 
sand tthlih lb lodded out when the concrete sets and 
llic wall lb panlaDy raised The reinforcement is 
pliKcd liolh liorixontally and vertically exaitly where 
It belongs In both Inner and outer wall It la possible 
U) iihc lods labile 01 any other kind of relnfortemeiit 
v,libmn the slightest dlflCIcuUy 

An Airman’s Weather Bureau 

D o lor icmember how, In Kipling's "With the 
N’lgbt \tall,'' the Mark Boat flashes news of tho 
wind and weather along the several "levels" so that 
the aeilal liners may take advantage of favorable cur- 
Tints, and avoid the besetting dangers of the sky so 
graphically described in the same prophetic tale'' It 
was only yesterday that Kipling dreamed his dream— 
of "the year 2000"-and to-day we stand upon the 
threshold of its realisation 

Not to dogmatize about the future and assert that 
the alrniiin will always be more at the mercy of tho 
elenii nlB than the seamnii, and that i onsequentiv the 
eultlvatlon of aerial meteorology will be more urgently 
imposed upon oui posterity than that of maritime 
meteorology is upon our coiitempoiarles, we are safe 
at least In declaring that in the J'ear 1911 such Is 
decidedly the case The sea has been robbed of nearly 
all Its terrnis Even mal ilr vur Is an anachronism 
and a solecism on a "Mauretania" or "Olympic" The 
dangers of the air arc not yet even half appreciated 
To the meteorologist, already burdened with the 
heavy responsibilities Imposed upon him by the marl 
ner and the farmer, the jirodut'cr and the transporter 
of perishable goods, the seeker of health and the 
seeker of pleasure, has suddenly been assigned the 
twofold tusk of charting the aerial oc-ean and giving 
the aeronaut timely warning of Its dangers 
That meteorology Is even now ready to enter upon 
Its new duties Is the confident belief of Dr Richard 
Asamaiin, director of the Royal Prussian Aeronautical 
Observatory of Dlndenborg 
The noble Institution over which Dr Assmann pre- 
sides— situated some forty miles southeast of Berlin— 
was fully described In the Sc ievtific Amkhican Sup 
piFvicsT of Julv IHlh, 1907 It has been, ever since It 
was founded, the heart and brains of "aerology" In 
Oermany, Its contributions to meteorology have been 
almost (vpuchal, but Us enormous practical significance 
to aeronautics has only recently begun to be realized 
In a long article on "The Dangers of Aerial Navi- 
gation and the Means of Diminishing Them," con- 
tributed to tho Dcwlst/ic hrift fur t.uftnrhiffahrt. 

Dr Assmann a tew months ago described, among 
other things, the aeronautical weather service that 
he was then organizing, and which with Llndenberg 
Observatory as Its center, Is now In full operation Dr 
Assmann s ai count of his new undertaking is sum- 
marized in the tolloftliig paragraphs 
It should be stated at the outset that at least three 
tentative schemes of this sort had previously been 
pul into execution In Germany, though on a relatively 
small scale Tho first was undertaken by Dludeti 
berg Obsc'rv story In 19(i7 on the occasion of the trial 
trips of thi "Parseval," observations of the upper air- 
currents weri' made simultaneously at five stations 
by means uf pilot balloons and communicated to the 
crew of the aliship, who were thug materially aided 
In shaping theli com si The second similar under 
taking w'Sh Dr Idnki-'s special weather service for 
aeronauts in lonnenion with the aeronautlial expos! 
tlon at Krankfort- the "Ila" (I DA, Internationale 
Duftsehlffahrts Ausicllungi— a iiotlee of which ap- 
peared in the SioNiiMi Amfiiua> of .luno 18th, 1910, 
pp 511-512 The third aeronautical weather service 
•was organized In Dr rolls, at Aachen, and Is still 
In operation. It i*- Intended especially for the benefit 
(it the many aero ihibs of the Kholnlaiid, but its utility 
was conspicuously dcinonsirated during last year's 


These local and quasl-expcrimental undertakings 
have paved the way for a national aeronautical 
weather Imreati For the moment Its field of operation 
Is northern and central Gerniaiiv — 1 c , Prussia and 
the states that are especially under Pruseian Influence 
— ^biit Us extension to the remaining German States 
will Jollow as soon as the whcvels of diplomatic ma- 
chinery have performed the requisite number of revo- 
lutions Political heterogeneity still hampers Imperial 
undertakings In Oermanv to a degree that Americans 
find It difficult to realize ^ 

If we examine the facilities available for the pro 
posed extension of the domain of practical mete- 
orology to the upper air, we find that Germany Is 
minh bcfflr prepared for su< h an undertaking than 
the other Ruropean states Four years ago the Prus- 
sian Government decided to Infuse new life Into its 
weather service, especially with a view to the require- 


ments of agrlottlture. The Ministry of Agriculture, 
Domains and Forests established in Prussia and the 
nelghboriog statea, independently of the previously 
existing meteorological Institutes, a network of seven- 
teen forecasting and map-publishing weather statloos, 
modeled, In a large measure, after those of the United 
Rlatea Weather Bureau Dr. Bdrnstein, of Berlin waa 
a leading spirit In this undertaking, and Dr. Polia, of 
Aachen, spent two months in the United States, In- 
specting the methods and matdrifl of the American 
weather stations Oermany’s new Public 'Weather 
Service is now In vigorous operation, and represents 
an Intensive application of the methods of applied 
meteorology that is hardly paralleled elsewhere out- 
side of the United States 

In the summer of 1009 the writer of this aummary 
paid a visit to Dr Hergesell, president of the inter- 
national Commission for Sclenttflc Aeronautics, at 
Strasburg This distinguished aerologist was even 
then urging the equipment of the Public Weather 
Service atattons with pilot-balloons. In order that dally 
observations of upper-air currents might be secured 
at many points throughout the empire for the in- 
formation of forecasters. It Is, however, significant 
of the mode in which scientific ideas unfold them- 
selves. step by step, that In the course of a half-hour's 
conversation on this subject Dr Hergesell never once 
suggested the advantages that the adoption of his 
project would offer to aeronauts — notwithstanding the 
fact that he Is an aeronaut himself and had at that 
time made several voyages with Zeppelin Bo far as 
the writer can recall, his point of view was entirely 
meteorological, the forecasts that he hoped to Improve 
were those applying to land and sea, and certainly 
the same may be said oif bis writing at that period, as 
well as those of Querpaln, Schrelber, Kremser and 
the other enthusiasllr advocates of the pilot balloon. 

The hoiM*B of Hergesell are now being realised, but 
the point of vjew has shifted Llndenberg Observa- 
tory has now equipped the Public Weather Service 
stations with the apparatus needed for dally observa- 
tions of the upper air, not primarily for the purpose 
of Improving the regular weather forecasts, but in 
order to secure the means of lessening the dangers of 
aerial navigation— dangers. In Assmann's opinion, 
largely avoidable, which cost twenty valuable live# In 
Germany during the year 1910 alone To-day tho 
aeronaut launches his craft with no more knowledge 
of the meteorological conditions In the upper air than 
can be vaguely surmised from those depleted In the 
ground-surface weather map. To morrow he will have 
a weather map all bis own, repreeentlng, as a rule, 
quite a different set of conditions from those prevail- 
ing at the lower level 

The details of the plan by which this desideratum 
Is being accomplished can best be stated In Us origin- 
ator's own words We quote from bts memoir, re 
ferred to above, which was written a few weeks before 
the new service began its work. 

"A number of the Public Weather Service stations, 
or better, If the cost does not prove too great, all of 
these stations In northern and central Germany, are 
to be furnished by the Llndenberg Observatory with 
a theodolite, an inflatlng-balance for determining the 
ascensional force of the balloons, a sufficient number 
of rubber balloons, and the necessary graphic tables 
for rapidly working wp the observations Where U 
Is not practicable to provide compressed hydrogen gae 
In steel tanks, a Nass-QradenwUz gas-generator will 
be supplied 

"The stations will be expected bo send up a pilot- 
balloon at 8 A M on every day when the weather 
and state of the sky are favorable, and to follow its 
course with the theodolite as long as possible. The 
observation will then he worked up — a matter of 
barely a quarter of an hour for a practlaed observer — 
and telegraphed In cipher to Llndenberg Here tbs 
observations received from all the stations will be 
assembled, and redistributed. In a single telegram, to 
each of the co-operating atations, where, if they arrive 
in time, they can be utilised in connection with the 
ordinary daily weather forecast, as well as In prspar- 
It^ special forecasts and warnings for aeronauts At 
Llndenberg the regular obssrvatioo with a kits or 
oaptive balloon is made dally at 8 A. M., and In summer 
an observation is also made about 6 or 6 A M These 
furnish not only data concerning the wind such M 
are obtalnabie with a pilot-balloon, but also data Of 
the other meteorological elements It is also proposed 
to make a dally observation at Llndenberg with a 
pilot-balloon at 11 A. M, and whenever clrcumatanoas 
require another about 2 P M., so that soundisga of 
the air up to an altitude of several thousand meters 
Will be made throe or four times dally within a period 
of from six to nine hours, affording valuable Intonna- 
tlon as to rapid changet In the upper atmosphere. It 
is hoped that it may be found prscticahle also tp 
make a midday ohoervatlon at soms of the other sta- 
tions, especlallf at the klte^tatlon of the Deutsobo 


Seewarte, at Hamburg, which Is already w«a oqolppadt 
for such work, 

"It Is altogetbor likely that the PnWlo Weather 
Service stations will be sappletnentod with atatloBs 
esjmotally erected for the purpose at the larger avia- 
tion fields, slrshlp Mieds, and the UkA Chae of these 
hsa already been assured st Blttsrfeld, Anath«r im- 
portant addition to the aerologloal rdiMu will be the 
'Aeronautical Observstory on the Inselberg.’ near 
Gotha, the erection of which has been intrusted to 
the authorities of Llndenberg Observatory by the Duke 
of SaxfrCohurg-Gotba, and which wilt be Installed next 
spring. There is also a prospect that the hmg-pron- 
Issd serological station on tbs Taunus will soon he 
erected, and will contribute Its part to the now service. 
LasUy, aerologlcal stations •will probably be tastalled 
at certain nautical schools on the coast, thus providing 
observations from a region that Is particularly dan- 
gerous to the aeronaut 

"While pilot-balloons afford the eaaleet and oheapost 
method of exploring the upper air, they labor under 
the serious disadvantage that they cannot be used in 
foggy wssther, or even when the clouds hang very 
low. During the winter months, especially, one can- 
not count upon obtaining observations by this method 
up to one or two thousand meters more than about 
half the time. This of course applies especially to 
an early morning obaervatlon, at a fixed hour, toward 
midday there Is a better prospect of clear sky, es- 
pecially If one is on the alert to take advantage of 
occasional breaks in the clouds. As a measure of 
economy, the stations will be supplied with balloons 
of two alsea; tbs smaller and cheaper to be uaed when 
it is evident that the state of the sky will not permit 
the balloon to be followed with the theodolite to a 
great distance. In apeclal casee it may be poaslhle 
to make observations at night by the use of the il- 
luminated balloons manufactured by Saul of Aachen, 
tble method, however. Is relatively expenalve. 

"There will, however, undoubtedly be many days 
on which few It any obeervatlons can be securtsd with 
pilot-balloons, and oorervatlons will be available only 
from stations equipped with captive balloons and kites 
In order to meet this serious difficulty, the Llndenberg 
Observatory is considering the plan of supplying a 
few selected stations with a simple and easily manage- 
eble klte-outflt." 

This plan leaves to be considered only the relatively 
infrequent case of cloudy or toggf weather combined 
with a calm air, In which a kite could hot be raised 
The obvious way out of this difficulty, If the expenae 
did not forbid, would be to further equip the stations 
with captive balloons, carrying self-registering apper 
atus However. Dr. Assmann admits that such an 
expedient must be relegated to "a happier future " 

The plan outlined above was approved by the Ger- 
man Government and, in its main feature!, went into 
operation January 2nd, 1911 Funds have subsequent- 
ly been granted that Insure the continuation of the 
enterprise at least until April, 1912 The service la 
being used to the fullest extent by the many aeronau- 
tical societies of Germany, and Is adapting itself to 
practical requirements In various ways not contem- 
plated In the original programme Thus It Is Inter- 
esting to notice that special arrangements were made 
for supplying meteorological Information to the par- 
ticipants in the great “Rundflug” of June 11th to July 
7th; two officials of the service were detailed to ac- 
company the fliers, and to make frequent observations 
of the upper alr-currenta, with pilot-balloons, at the 
beginning of each stage of the course, and all sta- 
tions were expected to make and telegraph aerologloal 
obeervatlona three times a day during the period in 
qaeatlon 

It Is hoped that the field of observation will eoon 
include the South German Btatea; especially as this 
would bring ioHhe enterpHae the valuable co^iperatUm 
of the so-called "klte-sUUon" at Frledricbshafen, on 
Lake Coostanoe, which la really a "balloon-statioa," u 
tke wind over the lake u rarely strong enough to 
raiae a kite, even though aided by the motion of the 
small steamboat from which the apparatus is fiown, 
and much the larger part of the daily otaer rations are 
made with captive ^loona, One of Dr. Assnumn’i 
cherished plans Is the ersctlon of a similar "ffoatlag 
kUs-staUon" on ,Daniig Bay, aa an appendags to the 
Ufideoberg ObservatoTT. 

The founder of the aeronautical ireatker OMTlce 


r aa lis ss that bis plan to oi>en to the ohjeetton appiyiac 
to weather servloea gaoerally; vis., it caaoot kqps to 
provide detailed infonnatlon and foreeksts of hxml 
eondltkma except In so far u thsae may 'be i^rr^ 
(rom tke generai optlook. To «evert tfi KlpUttg, oaa 


of tka gravest ahnatlons In which tl|a aaronitot fnay 
he ptabed arises "arken the Heavafig ar» fMlianolkffi 
their volt^oeonnts:" and to foreegrt tke 
a thmaderitortB ,|fo« iaw 
a few widely separated 
ItoltoiasB tmdertafclsf. Is UfeasllM to ideitok 
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Aad t«les>hone large enough to enable the forecoeter 
to follow the [iTogreae of theee dlaturboacee acrosa 
the oountry and giro tliuelir warning to the aeronaut 
to get out of thetr path — poeelblr using wireless teleg- 
tophy for transmitting the wamlngsT Dr. Assmann 
thinks so and bos even made a detailed estimate of 
the probable expense. Howerer, this Is not part at 
the programme definitely formulated tor Germany's 
"alrttum's weather bureau." 

BPKOIAt WKATI1E& SEKVICES rOR SEBOKAUTB. 

In Germany It has beoome the regular practice to 
organise a special meteorological service In connec- 
tion with every Important aeronautical competition. 
8ome of these opeclal services, st well as the perma- 
nent general service r^ntly organled by Aaamann, 
have already been described In the Sns-rtTino Ambbi- 
OAN. The most Important undertaking prior to Ass- 
raann's was that of Dr Frans Llnke In connection 
with the Frankfurt aeVonautlcal exposition of 3909. 

The DeuUche Zeiltrkrift fur Luft$chiffahrt describes 
the weather service recently operated in connection 
With the German reliability flight In the upper Rhine 
district. A meteorologist traveled over the route with 
the contestants, making observations and issuing fore 
oasts at each stopping-place. Three principal lines of 
work were carried out, vl*. <1) The. telegraphic 
weather reports of the Deutsche Seewarte were re- 
ceived and twlc4i-dally forecasts were Issued of the 
weather along the route (2) Each day, before the 
flying was resumed, the movement of the upper air 
was ob8«rV€!d locally by means of pilot-balloons, the 
general behavior of the upper currents over Germany 
was determined from telegraphic reports of similar 
observations made at the fifteen regular pilot-balloon 
stations operating under the Llndenberg observatory, 
and tho wind at the surface was measured with a 
portable anemometer (.1) A special thunderstorm 
service was In operation Sixty observers, distributed 
over southwestern Germany, sent in an "urgent" tele- 
graphic report whenever thunderstorms approached 
their respective localities This service prbved to bo 
oapsclally efficient and useful; several thunderstorms 
occurred and the aeronauts were warned, at least an 
hour In advance, of the arrival of each of th^ 

Freeztnfl: Experftnentg on Fish and Other 
Animalfl 

S OME remarkable experiments were made not long 
since at the University of Geneva by M Raoul 
Pictet, whose nams Is Intimately connected with the 
production of artificial cold He was. In tact, one of 
the pioneers In this field, which has now taken so wide 
a development In the course of some recent work 
he was able to take live fish, such as goldfish and 
many of the fresh water varieties with which we ari> 
familiar, and place them In a tank Then he freezes 
the water In which the fish are swimming, so as to 
form a block of lee Then he freetes the lee block 
still further, down to a lovt temperature, about 20 
deg C, below freezing point, and keeps the whole 
at this point by means of a freezing apparatus for two 
or three months After this time the block of Ice Is 
thawed out very slowly, and the seemingly dead fish 
come to life and swim about as usual 
This Is the simple but most remarkable experiment 
which M. Pictet realises, adding a new dlseovery to 
the Important ones he has already made However, 
those latter relate mainly to Industrial processes, while 
the present experiment is one of far-reaching Interest 
to science In general. In a recent Interview with the 
Matin, of Parla, M Pictet states that his first expert 
ments upon Hfe at very Intense cold date nearly eight- 
een yearn baok He became convinced that If the 
cliemlcal reactions of a living organism could be sus- 
pended without causing any organic lesion, the phe- 
nomena of life would disappear, but these would come 
back as soon as the organism was restored to the 
usual conditions. Great cold will suspend the npera- 
tlooa of life as far ae we are able to observe, but 
without losing It totally. He made some very con- 
clusive experiments upon flsh, as we already noted, 
and these could be dompletely frozen and then thawed 
out without causing lose of life On one occaeion, 
while working on thls aubjeot at the university, he 
put twenty-eight fUh In a deep glass basin, and left 
them for twenty-four hours In water at abont tho 
ftwesfag point. Then he frowe the water to a sol'd 
block,' together with the fish, going down to 20 degrees 
By brehklag off part of the block, one of the flsh could 
he tolmi out, ktiid b« found that It could be broken 
In imgjtl plhoea ^aet to if It were made of ice tteelf 
After tiuiwtHg oat the Mock, It la found that no harm 
hM Ihtm finae the Onh, and they swim about Just as 
ff AdMilRi had hawnned. 

Ik^Agfag MDet not be carried down too far in 
th* ‘ij^ .41 iiNMh Wktar tithi and tbe temperature 


Indicated above la about the lowest which can be 
Used, otherwise the fish will be killled However, there 
are other anlmale which can stand a much greater 
amount of cold. Frogs come next In order to flsh in 
this respect, and can >be frozen down to 29 deg 0 
below the freezing point Some water lizards or sala- 
manders will stand more cold, or 50 degrees. He 
finds that onalls will resist tbe greatest amount of 
cold among the speoimens which be trletl, and they 
can be frozen as low as 120 deg C below the freezing 
point, and will then come back to animation 


The Invention of Artificial Rain Apparatus 

To the Editor of the SciEirriFir Amrbkan 

In your Issue of April IBth,. 1911, there appears 
an article on the production of artificial rain foi 
agricultural purposes. In which article certain rain 
producing apparatus is described, the invention of 
which Is credited to a German whose name Is given 
as Hartmann 

Permit me to call attention to the fact that the 
system of rain producing described In your article, 
which I notice la credited to tbe German periodical 
Promrtkeut, Is my Invention, and that I have secured 
tbe following patents on It 

Patents No 

British . . . . 9,014 

Australia . . .. ir,.H7rt 

United Statea . 9.''.8,9i7, 96.1.932 

France 403,701 

Belgium . . 211,923 

Argentine Republic, 

6,684, 6,392, 6,642, 7,170, 7.X71, 7,944. 7,949, 8,292 

Brazil 5,651 

Chile 2,215 

Uruguay , .. . 412, 474 

Including four German <lalin8 now ponding In tho 
Imperial Patent Offiee In Berlin 
I write this letter In order that any wrong Im- 
pression that may have been created by the artiUe 
from Promethrut may be removed 
New York city Emilio Olsson 

The Difference Between Light and Heavy 
Winds 

To the Editor o the Snrvnric AwFattAV 

In the Issue of May 20th, page 507, of the Scifvtific 
Awgbican, under heading. "Horae-made Anemometer," 
the formula to obtain true velocity of wind is 
B B 

P = 0 400 — St" Shouldn't this read P t=s o 004 — S t"'* 
30 30 

Would you please Inform me Just where you draw 
the line between light winds and heavy winds? 
Plllsfleld, Mats P N Moorl 

fOur correspondent has ver\ proi>erlv called atten- 
tion to an unfortunate typographical error In the 
article referred to The factor 0 400 was a misprint 
for 0 004 

B 

We may add that the factor — (correction for 
30 

barometric pre' sure) can safely la* iiegleded when 
the place of observation Is near sea level 

The choice between tbe larger and the smaller wlnd- 
plates must be decided by the observers experience 
In the use of tho Instrument. It will dei>end. of 
course, upon the strength of the spring and the length 
of the acale, os well as upon the force of the wind. 

The whole subject of normal pressure-plate ane- 
morueters, and the various forms of such apparatus 
(the earliest of which dates back to the year 1724) 
will be found fully discussed In C. Abbe's ' Treatise 
on Meteorological Apparatus and Methods," which 
was published as an appendix to the Annual Report 
of the Chief Blgnal Officer for 1887 

It is hardly necessary to state that the rough-and- 
ready Instrument described by Mr. Gilbert should, 
whenever possible, be compared with a standard ane- 
mometer — or, more conveniently, a Richard anemo- 
clnemograph, which showe the velocity of the wind 
directly. »t a given moment— and ita error thua deter- 
mined. 

Having obtained a fairly accurate Instrument. !t 
should be further home In mind thel the velocity of 
the wind near the earth’s snrfsoe la nearly always 
very mneh less than that prevailing at the altitude of 
an ordinary aeroplane flight; and that the existing 
attttlstlca Of the variation of winds with nltltnde aro 
mare averogea, subject to wide flbetuatlon. On the 
whole, tbe anemometer is, os yet. of but moderate 
utlUty In aeronautics.— 


Self-luminous Night Haze 

U NDER the above title Prof R R Barnard, of the 
Yerkes Observatory, piitilislies in the Pio< (WdUiijs 
of the Amcruan Phtluiijp)it( al Hmuty an Importani 
contribution to the aiihjed of noi turnal sky light 
His papier is especially Inteiestlnfi for the reason that, 
at the time of writing, the author appears to have 
been unaiquainled with the ituhli. attons of Ynteina, 
Maurer, and other Riiiojieaus on the so-tailed "eaith- 
light," a brh'f accounl of with h was published In 
the StiENTirK' Amkrkan Nov IMtIi, 1910, p 194 Bar- 
nards observations cotiflrm anil supplement those of 
bis European confreres 

On moonless iiighta the sky is often pittre or less 
distinctly luminous, and this luminosity cannot he 
wholly attributed to the diffusion of the general slat- 
light by moisture In the air At tinies the illumina- 
tion Is BO great that the fare of an ordinal y watch 
can be read by It There seems to be no doubt that 
this luminosity Is of an auroral uaiure, as It has been 
shown that the aperliuin of the aurora Is essentially 
always present on a i loar dai k night In desi rlblng 
this phenomenon the author iiieif-Iy corroborates the 
observations of several earlier wrlleis. hul he pro- 
ceeds to describe a iiartii iilsr manifestation of this 
luminosity - or possibly a pbennmenon dlstlni t there- 
from — to which attention does not appear to have biyen 
previously directed 

This eonslsls of strips and patches of luminous haze, 
which have been observed at Yerkes Observatory sev 
eral times during tlie past year It is not confined to 
any pat titular region of the sky nor to any houi of 
the night It always has a slow' drifting motion 
among the stars, comparable to that of ordinary hazy 
strtviky clouds that aro often seen in tho daytime 
The streaks are nsiially stialght and diffused, and 
as much as eO dcjgreos or more in length, and .1 degree? 
to 4 degrees or more In width In some.' cases they 
are as bright, or nearly so, as the average portions 
ol the Milky Way, 1 e, lliey are decidedly noticeable 
when ones attention Is called to them They are 
apparently about as transparent as ordinary haze 
Sometimes, when seen near the horizon, where they 
may he rather broad, they have strongly suggested the 
“dawn" or glow that proeecles a bright moonrise 
Their luminosity Is uniformly steady 

The wiltei believes this h.i7P to be something quite 
different Irom the noctlluceni clouds that were seen 
for seveial years following the eruption of Krakatoa, 
but only during the short nights of sunimet , whereas 
the lia/e has beem seen through last autumn and 
wintei The noetilui eiit clouds, with which Jesses 
name Is always asses iated cm account of his ludefa 
ligahle study of them were pretty c oncduslvely shown 
to oouslsl of fine volcanic dust, floating at so great 
an altitude (upwards of .lo miles ) iis to receive- and 
reflect the light of the sun lung before and after the 
ordinary clouds Prof Barnard believes what he has 
Been to lie ordinary haze, In some manner rendered 
self luminous In one Instance- he watched strips of 
this luminous suhslaiice from before dawn until, as 
the daylight killed tlieli liiinlnoslty, they weie seen 
to be strips of ordinary haze 

Metcmiologists who nsiil Prof Barnard's paper 
will undoubtedly he reminded of the referenees that 
arc' occaslonaliy made by studeuis of c louds to "an 
roral cirrus," for although the authoi throughout his 
paper speaks of ''hazc', ” he- is c'vidently referring to 
cirrus or olrrostratus c louds — with h are quite distinct 
from haze In the iismtl niotcoi ologleal sense' Rlrriis 
seen In the daytime often slmiilateB the forms of the 
aurora, and that there may he some ronneetloii ts'- 
tween the two phenomena has often been suggested 

A Lake with a Roof 

T he great salt lake at GUtorsk is nine miles wide 
and seventeen miles long, \et eM opt in a few 
places It is solidly roofed ovc-i with a deposit of salt 
which Is becoming title kci and Itiiikc r c'Kc h year 

Abotit the middle of the last c'cmtuiy salt crystals 
first began to gather upon the sui face' of the water 
Year by yeni , owing to the evaporation of the water, 
the crystals Iteeame more nnnii-rous, and then caked 
together until this great roof wets foimed In 1S7K 
the water heiieath this salt crystal root found an 
underground outlet Into the Ohi Ktvc'r This owered 
the lake’s surface at>out three fc-et leaving that ills 
tance betw-een the water and the roof, and each year 
thlB distance has been dlnilnlslicd by thi' constant 
addition of salt crystals to the roof 

Many springs surround this lake Their water 
flows over the roof and I'vaiKirateM there and thus 
continually add? to Its lh1ckn<R'c Aflei mnnv year? 
Ihe aprlugs will iiiohiihl\ Itc. oute choked wllh their 
o<wn deposits, and then Ih- whole' wdll become covered 
with sarth, so that a great salt mine will be formed -- 
a tr«asur» tor the Siberians hundreds of years to come 
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Studyinjr the Anarchists’ Bomb Scientiiicalty 

^pillO hujiib’ iHboraioiy deacnlx'd below is not a 
* plan- in wlikh bombs are made. No layman has 
il l penelrattHl Into tbo secrets ot the manufai lure of 
bombs for military use, ao that there Is nothing to 
be said on that subject More Is known of bomb fac- 
tories of anolher sort, which are operated by orlm- 
lualb, but It la not advisable to describe these estab- 
Jjshmenis, lest the description fsll into the bands of 
some person who might t>e tempted, either by malice 
or by simple curiosity, to engage In the raanufaeture 
of bombs The bomb laboratoi v, the desdlptlon of 
which is hen quoted from IfnAamii f nivirsum, is op- 
erated by the [lolli e of 1‘aris for the purpose of inves- 
tlgallng and destroying bombs found In the city Tt 
has served as the prototype of similar establishments 
In other I iLles 

The progress of chemistry continually makes the 
jiHih of the transgressor more hard The slightest 
trace, even a drop of blood no larger than a pin's 
head, maj sufflee to convict a murderer The Impres- 
sion made on a cartridge by the hammer of a pistol, 
or a single balr found on the clothing of the suspected 
person, may serve as valid proof of crime. Until re 
cently. however, science has been almost powerless 
against the pernicious activity of the bomb-thrower 
When a bomb explodes, It Is shattered Into thousands 
of minute fragments, and its contents arc resolved 
Into gases which cannot be caught and Investigated 
The effecliveness of bombs deimnds upon the fact 




A bomb with a three'hour fuse. 

that they ate filled with substances which, when 
Ignited, evolve enormous quantities of gas In a minute 
fraction of a second. The explosive force of this sud- 
tlenly evolved mass of gas Is enormously increased 
by the very high temperature to which it is heated 
by the act cmipaiiylng chemical reaction Hence, a 
bomb which can be carried In the pocket is able to 
produce terrible devastation 
Nevertheless, the bomb thrower is sadly deceived If 
he believes that an exploded bomb leaves no trace 
because Its whole t ontents are converted Into gases 
and beeiuise the sliell is made of an old gas pipe or 
tin tan, fragments of which would convey no special 
information leading to the identlBcatlon of the crim- 
inal It was diffltult Indeed for chemists to devise 
methods of discovering the secrets of shattered bombs, 
but even this dlfflcully has now been surmounted 
This Is pioved by tbi recent trial of one of the crim- 
inals who attempted to blow up the Municipal Building 
in Frledbeig m order to rob an adjacent bank In 
the resulting (onfusion These same criminals had 
previously atlempted to extorl money by threatening 
letters from a wealthy hanker In Frankfurt, and, In 
order to Intimidate him, had placed a bomb In front 
rf his residenve Although the bomb exploded accord- 
ing to the design of the crlralimlfi. it nevertheless 
was the < atise of their undoing. The walls of the 
house were examined very thoroughly, and a few small 
fragments of the contents of the bomb, which had been 
thiown out before the flame reached them, were found 
These few particles of the explosive mixture, in con- 
nection with some other evidence, sufficed to prove 
with certainty that the bomb had been filled with 
bluaiing gelatine Here was one point gained, and a 
Be( otui resj^ted from the careful examination of the 
fragments Blasting gelatine Is made by a great 
many favtorleg, which differ In their plxjresses and In 
the (ompostflon of their products U was proved with 
certainty that the blasting gelatine found In the wall 


had been made ta a fMtorjr at Saint Ingbert, from 
which it had recently been etolen. Tbia was lufitetent 
to Identify the criminal completely, beeauao only one 
person could have been guilty of the theft. In a alm- 
tlav manner the oompoeltlon of the >bomb which ex- 
ploded In 1907 before the police station in OlTenhach 



The Paris bomb laboratory. 


was determined from a few fragments. In this ease 
a lead tube had been filled with a rather common 
explosive mixture, but U was found possible to dis- 
cover not only the character of the mixture, but also 
the mechanical construction of the bomb 

Very much more dangerous than burst bombs are 
those which for any reason have failed to explode. 
Hero It Is not only necessary to examine the bombs 
In order to Identify the criminal, but It Is first ot 
all requisite to make them harmless. This is a rather 
difficult matter Some bombs are ao constructed that 
they explode instantly upon the slightest shock or as 
soon ua an attempt Is made to disturb their position. 
The most Important of these bombs are those In which 
the explosion is broughi about by means of a liquid 
contained in a glass tube The bomb Is usually so 
contrived that the slightest displacement causes a 
weight to fall upon the tube and break tt, so that the 
liquid escapes and comes in contact with substances 
which, under Its action, explodo with great violence. 
These bombs are perhaps the most dangerous ot all, 
and the methods which are commonly assumed to be 
proper for the destruction of bombe — Immersion In 
waiei. for example — arc powerleta against bombs of 
this character, which explode In water as well as 
In air. 

llonibB which arc exploded by fuse are much less 
unpleasant to handle, both for the policemen and the 
bomb throwers, who In many cases have been killed 
by the premature exploelou of bombe Of the other type 
Usually, however, the glass tube containing the ex- 
eliliig liquid is lowered carefully Into the bomb after 
the latter has been placed In position 

The fuse employed for the Ignition of a bomb Is 
usually very long, so that the criminal has plenty 
of time to escape, and even to aocompllsb a railway 
journey of several hours before the bomb explodes. 
The fuse consists usually of a train ot sulphur or a 
cord saturated with sulphur. From the time which 
a measured portion of this cord occupies In burning, 
the length of fuse required for any desired Interval 
between Ignition and explosion can be calculated with 
accuracy The bomb shown In the Illustration, which 



AvtomobOs with • aafsty bomb earri*. 


was found In 3*»rls on a vrtndow sill, 'sras prmrtded 
with a fuse sr^oh would have occupied three boors 
th burning. It wonid bo a great mistake, however, td 
fflmply quench or tear out a burning fuse aii^d thm 
freely handle tbe bomb,' for many dynamiters are la- 
genlcniB enooglt to afetaeb fuses to tfas more dangerous 
bomba of the Uqufd tfim In order to mislead the flndinr 
In this very way. All bombs, tbsrsfors, whether pr»< 


Vldqd ym, fuses or not Should be labdlett ^ 4)^* 
iaed ,ih the careful manner described bokm. 

In the first place, the bomb nust be removed safely 
from the dty to the laboratory In the fiubirba. For 
this purpoae it le seised with very long tongs of 
peculiar oohetructlon, and slowly a^ carefully ra- 
moved, Without changing Its position with respect to 
the faorison, from the house or other place in whteh 
It Is found, to an automoblla grwndsd whh a Safeti; 
bomb canter, which Is stanply a btt supported on 
glmbala. Uke a compass, finch ah arrangement is 
called a Oardan suspension, from the nbme of the 
Italian physicist, Cardonot Its aHej^ Inventor. In 
reality, however, the devtoe was Invented by Leonardo 
da Vinci, as has recently been denwoetrated by Or. 
Otto Werner. The Cardan or glmbal suapeneioh Is 
used In all esses where tt le necessary to keep s body 
perfectly horlsontai. it consists of two concentric 
rings which esn turn on sxes lying In the pltnes of 
tbe rings and at right angles te each other. The body 
to be kept level ts attached to the Inner ring. 

When tbe bomb has been safely placed hk tbe carrier 
the most dUfioult part of the work has been accom- 
plished. Tbe automobile then proceeds very slowly 
and cautiously to the bomb laboratory, and any small 
shocks whtdi it experiences are preveatsd from afleob 
Ing tbe bomb by tbe Cardan suspensloa. 

Tbe bomb laboratory ot Parle ts sUttated In the 
suburb of Vincennes The bombs are destroyed In a 
shed constructed of light boards and surrounded by 
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a wall of earth and an outer and high wall of masonry. 
If a bomb explodes, the surrounding country, which 
Is a waste and uninhabited 4and, la thus protected 
from Injury. This precaution is not unnecessary, for 
stones have been thrown more than a mile by the 
explosion of s bomb. If the Psrls laboratory should 
be dutroyed by s bomb, the light bosrds would be 
shattered Into stUl lighter fragments, whose flight 
would soon be stopped by the resistance of the air. 
For additional precaution, the building Is open at 
tbe upper part Immediately under tbe root, so that 
the pressnre of the exploding gases cannot become 
very great The shed is also surrounded by s board 
fence, at one corner ot which stands a sentry box 
which Is always mauied. Inside of tbe fence and out- 
side of tbe earth wall is situated a workroom eon- 
taining a colleet^m of bombs and fragments ot bombs, 
with apparatus tor the ekamlnatlon of bombs. Here, 
slsu, to the pump cylinder of a hydraulic press which 
la conneetsd by a suMerraaeeh tube with tbe pi«ss 
cylinder In tha bomb abed. Inside tbe earth widt, Tbe 
bomb is removed from the automobile with the gmlMt 
rare and placed uphn the ptoton of the preu and helovr 
the fixed headpieoe. The men then retire to the enter 
workroom anq^tae press ts set Into operation. As tiio 
piston itedb the bemb is crushed. It has been provdd 
by expartonce that tbe safest method of v^tniag bomte 
Is by crashing in this msaoer because all paru the 
bomb are left rntdlsturbod, and beeaute the tewU ts 
usuaUr eratdmd before the glass tub* Is imfiNa. tt 


ah ecploflim occurs the gases can e* 
fhea WUhont 4<dnf mach i 
esooahtte tittle Teifisteitce at this point or t& the tenth 
lAsd, go that coatepts of the bomb ate fiotetitr; 
oMtenmeil, ’leavthg sufiibiisnt traces .ter.teh 'fiste^lWb ; 
ttoh tee ctei^KMlttea of tee thli4a«»f . ■ . , ' 

■ U te.flvlfiete, fteht. this- dssertettOh ^ 
betwteh tefrohtehhrt ahd tee 
tetsteiij gnd m n is waged 
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^ ttw emplonaent of 

% initlMr erwu, 4 McIi«»1ca1 iU 4> Wlltoli b«re bean de- 
,tlt if «we<)t#Ny iemtltyine to find thnt in 
ittt^ 1*M UW ortmln*l hM bean ooattuered 

A SlBxttA^ Colanui for AatomebOM 

W ITlt tlM b«r nod etonmted nutomobUe bodies 
thM hnve ree«Btl 7 amit Into favor the steering 
eolnton U neoeoMriir la n very oblique posi- 

tion. This ooutruotlon is both Incoaventenl and dan- 
MrottSi tor whsn th« driver has Insinuated himself 
^io the narrow space between the steering column and 
the seat he Is completely imprisoned and Immobilised 
by these parts, by the levers at hie right and by tho 
passenger at his left, whom he must disturb In order 
to leave his seat It the car is suddenly stopifed by 
a collision, ttie driver is projected violently forward 
and la seriously inja^ by the steering wheel 
A French Inventor named Martinet has patented a 
itserlag column .whlcli can be bent forward sufflclent- 
ly to permit the driver to mount and dismount easily, 
SYon on the right side, and whlcli bends forward auto- 
BiailcaUy In case of sudden stoppage, so that the 
driver is thrown clear of the car, instead of being 
ordshed by the steering wheel. The description and 
lllostratlons Of the apparatus which are here given 
are taken from a recent issue of Cosmos. 

The steering column U mode in two payts, UU, 
which afe connectwH by a univeraal Joint / frtg. 1), 
of simple Mid roasetve construction, which does not 
impair the strength of the column. The movement of 
the upper part of the column is oonftaod to a fore-and- 
eft vertical plane by two hemispheres Ad,', which are 
attached respectively to the tubes L 
and Z>$ Inclosing the fixed and movable 
parts of the column, and which together 
form a bingo joint, turning on the axis 
at jR', The fixed and movable parts of 
the column are securely fastened to the 
cross of the universal joint by pins, la 
addition to t^e sorew-bplts OF, etc. 

The two extreme positions of the 
steering column afb shown in Fig. . t. 

The angle of displacement' Is limlted^by 
a stop, which is adjulted In accordance 
with the space available In each vehi- 
cle. The movable part, In consequence 
of Us weight, natnralljr assumes the 
normal position. In Ikie with the fixed 
part, and the preasuiw exerted on the 
wheel by the driver's hands, tends to 
hold It flrmly in this position. The 
inventor claims that the wheel cannot 
be thrown forward by vibrations of the 
car or Inequalilles of the road, even at 
the highest speed. 

As the two paru of tho column, how- 
ever, are connected by a universal joint, 
the apparatus works perfectly in any 
position. It may, therefore, be modified 
by the addition of a second stop so that 
the two parts of the column are never 
In line, but form with each other, even In steering, an 
angle determined by the convenience and preference 
of the driver. 

Why Europe b in Adyance of Anerka in 
Pkmccr Inventions 

T Hfil discussion which was recently started in the 
columns of Fnffineerinff Nmc$ on the subject of 
Europe's superiority in the matter of pioneer Inven- 
tions has called forth, among other letters to the 
editor of that Journal, one from Mr. Oeorge H Gibson, 
which should bo Ulwnlnatlng and highly instructive 
to readers of the SciaiiTnnc Ainoacsn. 

Mr, OibMo lays, very truthfully to our mind, that 
“white most American manufacturers are aware that 
lbs profits of englBeertog lie to plonsor work, not all 
of them os yet understand the proper utlfitatlon and 
mAnngement rrf resAreh. The demand for research 
Is not brlric over hero and the eohools have done little 
either to exofte it or to turn out mon properly qualified 
to flU tbp demand If sooh should arise. Possibly as 
un toddent of rapid eoramerclal expansion, engineer 
Ing ttotsi^ses are generally contrdled by business 
men, »th«r than by dlrbetlng engtoeers, while the 
tedaictaA Ik a subenltnats employes, who receives llt- 
Ue sneonnkgniiteat or aid toward the initiation, plan- 
ntnC or wanfytag not of suktatosd tnvektigattone.” 

htr. Olbsan kssuree os, tho situation Is 
dlflkkoni eAtjdaesr or soleallst frequmitly ocon- 
Pl«k,h Adve bAd^dsM posltfott. l am told, tor ex- 
kmPil^ has developed many lima 

of fUhehJfksrF, Inctadtog ktoom turbines. 

|l*iine« air- botoweskoni, blowers, etc., 11- 
^l»lk»s##f owmony and sls*- 


wbere, that Is. hts rights are not assigned in toto to 
some corporation, as would probably bappou in 
Ainertoa. 

‘■Blrollariy the professors In the leading German 
technical schools. In addition to touching, maintain 
large engineering ofllcse, In which research and experi- 
mental development work Is prosecuted on an exten- 
sive scale. ITie remuneration received from their In- 
ventions and for tbolr engineering work enables these 
scientific onglnoers to maintain largo Btaffs. while their 
connection with the laboratories and the other facili- 
ties of educational institutions naturally leads to the 
full atlllBatlon of the resources of scientific knowl- 
edge and methods " 

Pure Food and What It Means 

I F SO much of our lives and so much of roan's ambi- 
tion are bound up In the great problem “What to 
Eat and How to Get It," we surely do well to con- 
sider what manner of food we oitt getting In returu 
for life’s struggle, whether. In a word, It Is pure, 
clean and wholesome; whether It is calculated to give 
us the sustenance and strength, tho health and pro- 
longation of life that we have a right to expect, or 
whether It is sometimes so far a mixture of bad with 
the good, that almost literally we are given a stone 
when we ask for bread. 

This whole question was ably considered by Mr 
L. 8. Dow, before a meeting of the Section of Physics 
and Chemistry of the Franklin Institute His paper 
on the subject Is here abstracted from the journal of 
the Institute 

"The rapUl growth of the preserving bustnese in its 
early stages attracted much capital without corre 



FLEXIBLE STEERING COLUMN FOR AUTOMOBILES 

spondlng experience, and in such cases, for the most 
part, business disaster was only averted by the ex 
tensive employment, in nearly everything produced, 
of chemical antl-termonts, which served as a protec 
tion against all tho mistakes of cooking, sealing, and 
Sterlllxatlan, and obviated entirely the necessity of 
proper sanitation either lo methods or surroundings. 
The first objection to their use, however, and. I be- 
lieve the most glaring abuse that exists to-day, lies 
in the employment for the purpose of preserving partly 
spoiled and lU-oarod-for vegetables and fruits The 
principal substance that is used for the artificial pre- 
servation of vegetable and fruit products, as well as 
for meats and fish In tome cases, is the drug bonxostc 
of soda^ — which. In It# least objef-tlonable form. Is a 
tasteless and odorless derivative of coal-tar. 

“It Is not my purpose to discuos here tho extent 
to which the substance, sodium bensoate, itself may 
be harmful. That is a scientific question, the discus 
siou of whlefa I am willing to leave to scientific men, 
confining mytelf rather to a few brief words concerning 
Ito possible significance In food products But, before 
proceeding to this phase of the artificial preservative 
question, I would like to call attention to the fact that 
tho weight of Boientlfic evidence, especially on the part 
of the medical profesalon, la strongly opposed to It. 
and to suggekt that If there Is a doubt about the 
amount of Injury that it causes, the people, and 
not Uie manufacturing Interests who desire to con- 
tinue Its use as a means of securing a greater pe- 
cuniary profit, should have the benefit of that doubt *’ 

Mr. Dow slates that every product of fruit and 
vegetables With which he Is familiar can be success- 
fully made In a oommwelal way without artificial pro 
servattves. which statement he considers demonstrated 


because tho entire product of at least twenty-live, and 
probably more, leading American food preservers la 
entirely tree from these substances. “Why, then," 
asks Mr. Dow, “should any one wish to continue their 
use? Comraorclal cupidity yields very grudgingly to 
attempted reform There is cannery waste to be 
worked up profitably into kotebuph and soups — skins, 
cores, and decayed parts of tomatoes, cooked up and 
thrown into barrels to be shipped about the country 
for use as wanted There are always Job lots of spoiled 
or partly spoiled fruits and other similar materials 
lying about in the season that can be picked up i heap- 
ly To say nothing of the expense attending its pro 
per disposal, it la hard to send such material to the 
sewer when profit can be gained from it by sufficient- 
ly dosing it with a cbemical preservative to protect it 
from putrid fermentation, and then disguising Its taint 
with spiles and flavors until It really becomes quite 
presentable and. In a dcgice, acceptable to those who 
do not discriminate very closely In favor of quality, 
and who are only slowly learning the significance of 
the legend on the outside of a package 'Preserved 
with one-tenth of one per cent of benzoate of soda ’ 
“While the demand of the reactionary manufacturer 
for the continued tolerance of some kind of an arti- 
ficial preservative Is based ui)on several reasons, the* 
principal pressure In Its favor comes from users of 
tomato waste, which has a commercial Importance not 
generally understood Tomatoes are probably more ex- 
tensively canned than all other summer vegetables put 
together — and all the canning Is done in a period of 
six to eight weeks, under high pressure Tomatoes 
are also' more extensively used in souirs, condiments, 
sauces, etc , than any other fruit or vegetable — the 
consumption of tomato ketchup alone running into 
many millions of dozens annually” 

Mr Dow draws a picture of skins, 
cores and decayed tomatoes, which 
there is neither time nor inclination to 
caro for, falling under foot and disre- 
garded as it accumulates Hundreds of 
thousands of barrels of this refuse, bo 
assures us, are sold in a season 
"it is pulped and put into the barrels 
under conditions that would better be 
left to the Imagination than described, 
and then chemically 'preserved' against 
actual putridity It is safe to say that 
no one would ever again desire to eat 
any benzoated article after once seeing 
this material and Its treatment 
"This tomato refuse Is sold at about 
$1 00 to J.l 00 per barrel, to be made 
Into lomain-kctchup soup, baked-bean 
same, eti , whlcli arc cvontually la- 
belled as made of fresh, ripe tomatoes, 
and wlildi cairy only one protection to 
the consumer— namely, a statement of 
iho picBcmc ol the pieservatlve on 
every label, which Is put there under 
one of the mcasioiial beneficent food 
iegulaiion« of the Agricultural Depart- 
ment at Washington, but It Is always 
printed as small and obscurely as pos 
stble Thus the consumers’ only protection Is to read 
all food labels carefully, including the fine print" 
Mr Dow states that it Is really around the tomato 
waste Industry that lias rallied most of the effort for 
nullification of the Pure h'ood Provlalons of the 
National Food and l>rugs Act 

A term much employed \iy the pro-preservatlvo In- 
tercjsta in their defence Ls “eoneoaled Inferiority," tho 
contention being that the addition of a chemical pre- 
servative to rotten tomatoes or fruit, for liislanee, 
changes neither the odor nor fiavoi of the material 
Unfortunately for this line of aigiiment, nobody con- 
tends, or ever has contended, lliai benzoate of soda 
"conceals Infei lorlfy " ’The cxprcaslon 'loneealed In- 
feriority” is simply one coined as a premise upon 
which to build falso argument Artlfiilal preaorva 
tives do not conceal Inferiority, but they do permit 
and encourage disguised inferlonly and the grossest 
fraud 

In order to cheapen tho iiroduct, Mr Dow states 
that many manufacturers retain as much water aa 
they may find convenient Bottles and other con 
taluers need not be washed, and Btorlllzatlon becomes 
a useless expense 

"I have no hesltatlnn in saving that the principal use 
of benzoate of soda and like substances In modern food 
manufacture to-day is either to permit the use of a 
lower grade of material, or carelessness In process. 
Its tendency Is to lower quality In some direction ail 
the time, and to invite actually unwholesome prac- 
tices. and the question of whether we are to have 
Cheapness In our foods at the expense of quality 
and wholesomenesH is ae much alive to-day aa It 
■was before a food law was plat ed on the statute 
books.” 
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The Original Paper Makei^st- - 

The Paper Wasp and Its Life from Egg - 




By Pawl Griswold Hojjv'es 

mixed by the wa(«» with A gluttnou* «ulj#Unce of Mttie votW Itto > 

liort wWeh 1» »pp««mtly spit up l>y the worker heiwlf. fedv of ho*t oimni^ Jt* Mf,' J 

Now hbe roll* the Mlhot* mbiu. between her fore feet until to M » wk. it fchwaf ««ni ' Wto W . , 

a amall gray pellet hBil been formed, «pd with thh she rfter Wn Imtchw out fmun 6ie h6dy ol ^ jrtiAlitf tThlji, 

UteN to tile ite«t The pellet is then dropped In the to lli« short ndnH l)ft^ wtdek iMtk 'flttWt , , 

j-roper ]>lBce nnd left until the edge of It adhere* to the to thre^ ^h. U « fetntde It BOW t«n»* Idto » 

<d(te of the ceil next to which tlie new one is to be cim- but wh^'t^ maggot host Itself ehenf^ loW om, 

slructed. When this he* been nceOH^lished, the Inawt p«renQy li^Btuer Xenos pushes one end «f ,Hs i)oif oMi 

<lrAWK the pulp from e ^^11 or pellet into a loiig thin line betwedii two of twet^ sbdoolilnnl scigmeots^ nai thOftr ' 

,1 nnllfce the feneic *f any 

. other' Insect fsKtdjjTi nrfenn ^ 

birth isUve to a ||n^ hiwHT " 

of their JlWiu 
Owing ^ the Itealdoh' Vif 
the whhn tt» youn* 

wasp hatches It |a susiMwideci 
bend downward In tfie 
By mmns of a |}titln^ 
SQtWitonee <ptobt|% ' iie 
tame as the oidne wjj^ 
'iMnMws) ttm' iHlAm 

young one Is enlM. 
to btfld IMf <t put 

!** 

to Ml tlH liWfi liM end. 
Wben lM fuU 

grosrpr H ii^ a of 

whltisfa stS, the b^^ of 
wtdoh serm as a da stooe 
to the eea In tw posi- 
tion the young w»0 trans* 
foms Into a papa ot Chiy- 
laUs and It is helpless 
antU the time whgii It issues 
ss a perfect hts^ After 
this event the cwjp is cleaned 
ont by the workpr* and used 
over again by the que«u 
The wholn period required 
for the transformation, fmn 
the lime when Bie egg U laid 
uatn the ful) grown wasp 
iseats from Hs cocoon, Is 
about four deehsi thos It 
will be seen thwt the same 
cells may be used many 
times during a single seaMin. 

The last brood of the year 
consists mostly of qimens 
and drones and after these 
have been hatched the 
workers of the colony soon 
die. The Inside of the celU 
may then be found to con- 
tain curious brownish skin*, 
cast off lij- the ebrysaUs and 
wWch the workers did not 
hare time to remove before 
the cold weather arrived. 

Unlike the large globular 
neats of the hornets, those of 
the paper wasps are idmo^ 
a mass of uncovered owls, 
ranging In numhers from 
fifty to Bve hundred. These 
are suspended by a singte 
central stem from the un- 
der sides of large oWbang- 
ing stones or from beamo hi 
old b«ms md sbeda 
TbsSS .jtonccts . ^gre an- 
" j'li. , ’^ottbtodfy heaettehB'*^ 

“ v; Imtt Umt Hwy haw been 

t<prln£n«rl, 11 rnt -f ihi |rnr-rrmr nrrr “r frit iii-'tirr tirri 1 tiirii lit ill It wiidL ' mjltlip) to pRir.i^h theidc- 

'tvtling<ti<>>0DBc S. Tbo rt«w two moutts oM, riloetng brofcvn ear* (hmsw wtwt.wB MWimlja ■ "" AffuiUi/a catme. 

'S*I>.nn>n«haiilDgUee«utta> sweswUehaimiwruliM mrt a. 81s ia<ra(U hw . Sa*7 

latiDg sus£u, 8. A warm (Wof la whrtw Mm;* tke £tpld <v«»u« u> lifBj rs* Wk plOar ttl ' fBo, eMiattf Of 
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action as fdOtmt “XIa 

to the opposite side of the heat. From here slw goes back: wosps W<i|U|d bover above a plant and Rnm . tdight aiHf 


foi- n Kinglc xcUMin, the mitlvH snd worker^ 
fBll The females or queens hibernate and 
ji new cuniniunity In the spring The quern 
it in ilir colony ami her one dul\. after the 


Tile colonies Now she roll* the Whole tl 


h between her fore feet until 


(irsl fi w weeks of spring. Is 
(liiines lire (rented for the oi 
eggs of tli( cpiren and after 
perfoniiitig tills (liit\ 11 m | 
are f rrcpientlv killed nod 
thrown from tlio iiesi liy 
tlu norkers These s.v 
i.dlcd world r, iin in reality 
lliuh M loped feoudrs who 
arc uiiahh to repnidoee ill 
a lieiu hi nd « a\ . as thi Ir 
eggs iniarinlily privlmc 


diMdiial' m the eolon} and 
till heavier work must 
therefore fall iiiani these 
otherwise uwless meinliers 
l.et us start with the 
quern motlicr, the onlj sur- 
vivor of Inst year's eoloiiy 
who lias snfrly passed 
through the winter in an 
impregnated and torjild eon- 
(lltion niul wlio must now 
I ly the foundations of an- 
other great Inseet citv 
When in the spring she 
lays tlie first foundations of 
hrr future empire, she has 
not a single worker at lier 
disjiosal, and witli hrr own 
liimds and teeth site nmst 


stone ol hei future me- 
tropiilis Slie must herself 
liuild tile first romlis and 
jiroduee from her own Ivody 
their hrst iiihahitanis, wliieti 
ill their infant slate slie 
must feed and educate lic- 
ftire they lan assist her in 
the great d( sign At length 
she reeeivi s tlie reward for 
hrr jiersr'veriiiur ami lilior, 
and from la'iiig a solitan' 
nneoiinri ted individual, In 
the summi 1 is c nahled to 
rival the (pieiii who gave 
her liirtli, in tlu iiumlH-r of 


I- males and workers a smalt gray pellet ha* been formed, apd with thh she 

queens hibernate and Hies to l<ie i»«t The pellet is then dropped In the 

10 spring The quern j-roper ]>lace and left until the edge of It adheres to the 

r one dulv, after the etlge of the cell neat to which tlie new one 1« to be cim- 


liatdird idaiul lti< lalter 
part Ilf .liilv or during tin 
first part of August, at the 
same time and in nliout the 
same minitiers ns the mahs 
In .Srptrmher and Octoher II 
after mating the males llvi In 
feniules, few survive the wiiitc 
when tile vrnial sun lirlngs tin 
To the Winkers falls the eiil 
other members of the eoloiiv 
the food, whiih consists ol hm 
liut tliey must also proltil 
tfuders. These poor “Neuters 
wdling at any time to do ci 
rapidly growing nest .AlinosI 
to lie laiilt, walls to he strriigtii 
and all i^mier of things win 
(If all thlwe operallons, no otl 


iry fly from the nest and 
t a slKirl lime f)f all the 
I to start the new empires 
insect world to life again 
ire care of the young and 
Tliev must not onlv supjily 

» lvewed up inset is, 
from outside lii- 
lao lie ready and 
n work upon the 
ere are new cells 
niiigs til lie closed 
li worker can do 
Interesting as the 


I Tin (juem mother on her first spring n«»t, I. Mesf of »>• paper wasp aftor the Itrlt (( 
iwn weeks lalsr, u worki,, is feeding the >oo«c i. The rtwt two moirtlu eld, shovIlDe 
lisv c hstehed S Worker wasps ttreniphanliig the (wntra) swot wUeh aopport* to i 
lislilumts d««<l, 7 Jllbornatingguefiie, 8. A warm (ii^ la Winter Maes the wrpli 
lisnil eonior ere csimniunlcatlug with Unitr eroeswi feVlcrV. 9. fleetkm of ''enps ra 
CTO. mi giaigei msde tiy inper wasp tn ooncoUag Wpod abvr far potp ifi Yi 


g brood bivre tivau tt wML J 
*vn can* thron A w1iM;,« 
t a. 81* laonUia 


etr eroeswi feeierv. 9, floeUgn of ''enSe rail, show 
in ooneoUag wpod Iber far pntp KX Young pa; 
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to the oppoaite aide of the heat. From heirr alw goes back wasp« W<i|U|d bover kbove a pUirt god Rhm «liA 

to the sUrt, and place* her tOng^Jke jaws over the walk ahtwit It, tt»t ffadkif noUi^ Wflold eoRtlmie to 

paper thread, closes them, and simply v^alks backward tte MXt . plant and, so on to the ngatb In Hw «KWy 


paper thread, closes them, and simply vvaiks backwaed 
away from the point of contact, and t^S Aattenlng It into 
H kmg gray rlblMii whkh I* easily shaped Into a hW 
hexagonal cell 

In this manner several layers of p«per ribbon are ap- 
yilied, each layer ebove the Other, until the cell la Of tto 


'a»d the, wat. plant and, so on to the npab |o the amm 
into eontw pcK of the field the eabbaffe enUirtdMem mm 
hvw <9rter«aitt4^ but In the shady portions twid.to «j>eto)i pf 
wood^ thi^ vtore in great muMjbyes. Wiwp#, lAo " 

op- not m gn^ <d>i«et« ejeatly- Th*y Itol JW 


yilied, each layer ebove the Other, until the cell la Of the by setoe Of than by senW of Rfffibi totd to Hito 

]iro|>er depth.^ It It then ready for the delicate whltc«n Hid Mtu^dbe ihty nneoasetoitUy kbtomv, 


which the hay* ahnost it Ita vefy iNittom. M^eatjendlhtpl Ih the ifbkdt,” 

^egg u fastened to the paper wall by the same gtutiiitoii Kititijr etto hilt ns^^ the Kdkwhig * 
kvibHtance wbteh holds the nest together, ^nd It k ahtWkt W flw (ntottor in wMcb the wdltt|»9 
im|>oBSlbfe to remove H without Isgriag f portion «f iU ' akt Of tfie cittutotf 

tender shell adheriqg to" the wall wttMn tfw cdL , , tjotw ) 

In the eoutot qf « ftnr days the eggs hatoh out Into w»ft #totomefte h«i4. tfto % 1 

footkw MaUfOto'toafi tt k «t thk .p«ri<|l of thglr torb*' . 
that they ato Mtfea to the ottoto* W a very ofiAtto. 
beetle paratite ckltod tto Xmho*. tbib yotum of 'i^ '' 

Inseet is a tiny wtife eototor* ivWeh hurrowt inbp J 


liroeass }>y which tlui wssp’s pwper is made. It la, of 
(^ nurse, mabiffaotured froen weiod pulp whldi is scraped 
liv the worker from old hoards fence rails and otlier un- 
painted lumlier wWdi has l»een well weathered for two 
or thr(( years These tiny particles of wood fiber arc 


' 'Hiiiiy hto to^the ftdkwing totMOtdtoMy 
6f flw (Mtotor'in wMcb the mirAfH ofiw Ito 
'akt hewMi tocta^M «f tfie '«<NMtotn%; 




Eteetote Fiofiiace 
Brd.C. KipHa«er 

T HB fuhuMte berewUb mm mwi« out of 

!!)»)«' Are-cUy brielu, two Intb arc- 

clrtMrtm, a p4«fle of lar^e rtwSfW' tubing, a 
lettgiLb of hooji iron, gad a boH., In tbaa tfo 
. ihpnra from tib« Um« tbo mateflalii worn ooiloctai), 
the anpacataa vaa In good ruonlog ordor. 



If%. t— Tlw fomro diramtM. 


1^. 1 ahowa th« rarioua ^rta before aaaemMtag- 
Two of the brtofca hare one edge twVe}a<l aa ebown, 
br meana of light biowa of a bamuer mul ooU bhlael,’: 
M that when placed face to face, arlth the latter edgea 
ad$aeent. a V^abaped trough ia (anlMd- Thia tr««gh 
aftoUtd be of atich alae thait, wh^ the carhoM are 
laid la It, the third brick, which loima thd.cofer. 
wUl real flatly on the eldee of th» ftlther two. The 
carbona abonld lit cloMly. but not flinty, the ehvar 
llirlok holding ttMin.Jn place. grttoW ^ 

cut la one of the b%mr bricka, an«l«a to 

the trough, leadtag m tho exte^ of the Mntaco. 
Tbia affonda a meana of exaralaing the bitertor during 
the combuatlon 

A piece of hwop iron, or band Iron, ia bent an aa 
to form a rectangle which flta the have of the furnace 
ctoaety, Hoies are pancbed in the enda of the iron 
and a bolt paeatng through theoe aSerda a meana of 
tightening tbie binding device. If more convenient, 
the two hrlcka may he bound together with heavy 
iron wire. 

The furtMMe aa aaaembled ia afaown in Fig, g. Hm 
carbona ahould be copper plated and havo the oon* 
nectlOna aoldered to them, altbongh unplated ottee 
may be uaed. A abort piece of heavy rubber tubing 
la alipped over the end of each carbon to form an 
Inaulating handle, by meana of which U may be ad- 
jua^ed with aafety. If ao desired, a aipaU piece of 
mica bent at right angles may be uaed to cover the 
aide opening of the furnaoe. A detlvery, tube may be 
Inaerted in tbia aperture, and the wolatlle products of 



aaae mW a^ ftmiaM. 


tha edmhnabfoB wtthdrmwn by aopiratloa, tor the pur- 
page ^ theif atady. Fig. t the furnace In 

traMAfUm, ,a ipeb^baobFe being used In connection 
M a mdaafi’-df iplTmitiiattttg the cfaemioat 


% liimy to u«e a resUtance in 

ir^ 0 >$ biMtiniment. An unidated arc- 
ma)^ a V#W •«>d a»d cheap one. Such 
rmdlag o» the sheet 
>dt,4hd fdntaoe. Doable brass 
}i4Mtwn«»hy to bang prtnta 
liobd .ettbatltotea for 
kit l#'> . other electrlmi 
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btllty, cho im aa a. eaee of oonatnicUon. and the facllily 
with whkOi it may be cleaned and repaired. Fire 
brUka o«n be obtained at abnoet any furnace room. 
The capacity ot this furnace ia amall, but the reactions 
are chanioteriatlo. hloreover, It may be ueed either 
as an arc or as a reaistance furnace For apeclal opera- 
tions, it may easily be made air tight wHh a little 
thick flrwclay, or ordinary clay mortar. The latter 



may also be used to repair defects which may develop 
with ooBttaued u*e. 

Calcium carbide, a typical high temperature prod- 
uct, may be made by ftnely pulverising three parts by 
weight of unalnked lime, together with two parte of 
coal, and aubjeotlag this mixture for ao hour to the 
action of the avc. Many other Intereetlng prooeeaea 
may be imitated on a amall scale, and research work 
carried on wtth a high degree ot satisfaction 

An Ejamriment with Ahuninium Powder 

By Gwtav* litcAimd, Cewto Rka College 

T HB mtonnoua amount of beat evolvad during tho 
oombuatloa oj[ aluminium bna be^ applied, in 
recent years, to several Industrial opemtlona Tho 
foUofwlag easily performed experiment shows In a 
Strikloc manner the poasibiliiles of the new thermlo 
agent !P»e amateur la warned, however, that thu 
mtoiat* IS bfghly axptoatve and must be handled with 
care, pfetoiably in the open, out-of-doors. 



An ^Wabell furnace. 


Moat people would think that the melting of a largo 
gold or allver eeln roQulres aomo pounds of coal, a 
funmee and some lime The Idea la not unreasonable, 
aa gold melts at.l,0«4 deg C and silver at 98fl deg C 
Aa a mattor of fact, however, a allver quarter can be 
changed wuhin a few seconde into a liquid sphere 
with the amount of combustible contained In one half 
of an egg abell, and in a furnaee which Is the egK 
shell Wself. po blast whatever being used The feat 
require# the use of the following mixture 
Aluminium powder ... .... 17 

Flowers of sulphur . 15 

Saw duet .18 

Potassium nitrate 52 

iho 

The saw dual and ttiu powdered potaaatum nitrate 
are dried separately on the kitchen stove When cold 
they are mixed with the other two Ingredtenta. The 
mixture la then compressed into one half of a dry 
egg shell. The allver quarter is laid over It, ai shown 
in the accompanying figure, and s match Is applied 
to ths oooipoeitlon. The molten allver coin always 
collects tisalf into one single lump, which remalre 
highly lumlnoga some time after the combustion la 
over, 

MakiOff Oxygen in Moderate QnanUtka 

By A. J. Jannan 

T KK exparimeatal production of oxygen upon a 
«nal( toble with a teat tube or glass retort Is 
Very tWSfat In demonstrating a chemlca'l point, where 
only « smAll flvmptlty of oxygen la needed. When a 
ht^er qbaotity of tbld gus is required tio All a dosen 
iSSfgS toMdIs or more, for lecture purposes, or for 
ugg, Ike oky^yiltOgen blowpipe, for the fusing 
lxxli«. tiM® >toort 


muat be bad to a more substantial typo of generator 
Tba type of retort and thu wash bottles here described 
have been used by the writer for several years sue 
cesafully, particularly for the production ot oxygen 
for limelight, for stereoptlcon and dissolving view 
apparatus, and for lecture room demonstration 
There are many handy men who will be able to 
make both the retort and the wash bottles, those latter 
being made of alnc Fig 1 shows the body of the 
letort, which is made of jiioderutely stout sheet iron, 
with a flange bont outward at the bottom II repre- 
eents the bottom, made of sheet topper Tho flange 
of the Iron cone being filed clean, the copper is beaten 
over this flange, then brateil all around In a black- 
smith's fire with speller, using borax foi the fltix 
The screw socket at F consists simply ot an ordinary 
Iron pipe socket, such aa la uaed for connecting 
wrought Iron gas pliM- This la also spelter brazed Into 
the top ot the cone fit is a piece of Iron gas pipe 
of One-Inch bore, with a screw cap at the top, and 
B te a piece of three-eighths Inch bore Iron plpt-, with 
a screw at one end, so as to fit into a hole that has 
been tapped to receive It at the top of I) This outlet 
pipe also- answers the purpose of a handle for 
removing D, so as to place the rharge In the retort, 
as well as acting as a lever to screw the Joint quite 
tight to prevent the escape ot oxygen Fig 2 shows 
the arrangement Oif retort and w.ash bottles when In 
action generating oxygen The advantage ot this 
kind ot retort la that it will leelsi almost atiy amount 
of wear and rough usage At F in Fig 2 Is one of 
toe egtsh bottles In section, showing the oxygen pass- 
ing down the Inlet pipe at O and thro\igh the outlet 
pipe at H, than down the inlet pipe at J of the second 
wash bottle, thence out at K. to the receptaile, which 
may be either a metal gas lioldei or an India rubber 
gas bag These Inlet and outlet pipes are simply 

made of the ordinary eompoaltloii metal gas tubing 
firmly soldered Into the zliu bottles The (onnecting 
tube is a good quality of vmlcanlzed India rubber 
Elach of the bottles ahould hold about three pints 
To prepare the oxvgen mix one pound and a halt 



Making oxygen in moderate quantities. 


of potassium chlorate in crystals, and half a pound 
of peroxide ot manganese (the ordinary black oxide 
manganese) The use of th<‘ manganese prevents the 
chlorate from fusing into a rones and aids the pro- 
duction of oxygen The wash bottles muet l>o charged 
with a pint and a ha'f of < old water The object of 
this Is to absorb and retain any trace of chlorine that 
might pass over In case the reloit became over-heated, 
and to cool the gas The quantity of potassium chlo- 
rate here given will prislme well over six i ublc feet 
of pure oxygen— In fact, enough to allow of some 
waate, which Is suic to take place In pieparlng this 
gas unless exceptional care la taken As soon as the 
gas ceases to bo evolved, dlsconiieet the tubing, rpinova . 
the retort from tho lire oi gns stove, place It upon 
the ground or stone floot, press one foot upon the 
s'de*of the cone, give the luho F. a sharp rap with 
a hammer, this will start the serewod Joint; remove 
H entirely and pour a pint of water tno mailer 
whether It is hot or cold) into tho hot retoit This 
Will loosen the contents quickly The retort should 
be well washed out and dried, ao as to be ready for 
future use The water In the wash hot ilea must be 
poured off, and the bottles allowed to drain For 
those who wish to prepare their own oxygen, the 
following facts mav prove useful Eight ounces of 
potoMlum chlorate will make, under ordinal y circum 
staDoea, rather more then two < ubic feet of oxvgen 
The chlorate mav vary a little in quality, but for all 
I>ractioal purpose^ these figures will supply the neces 
aary Informatlop. Those who wish the information a 
tittle more acohrate for malting oxygen on a small 
scale will find, that one bunded grains of pure potae- 
Stum chlorato will yield one hundrwl and elgM cubic 
inehes of »,(Ure oxygen There are many other cham 
Iculs that ivlll yield oxygen upon healing, hut there is 
nothing that will surpass the potassium chlorate and 
peroxUla of manganese mixture. 
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The Heavens in August 

The Brightest Stars ot the Month ; The Aberration of Light; llie Planets ; Tlie New Comet 

Ky Henry Norris llussell, Ph.D. 


VEK our hfudB, an we look up 
on a clear AugUBt evening, 
ahinea a very brlisht blulsb- 
r X .,,,— £ white Btar Even a novice In 

(y|y\ B atar-ga*lng will recognl/e this 
ae Vega, the principal star of 
U the eonatellation Lyra. and. ac- 

L c-ordlng to the careful measures 

made at Harvard, the brlghest 
In the northern heavena 

'or the latter honor It has. Indeed, two close rivals, 
)eUa being but seven per cent fainter, and 
ten jier rent Tho very marked differ- 
es ih roloi betwf'en these stars Introduce great 
(iiUleh in such a comparison The eyes of differ- 
Ijersons are unequally aonsltlve to light ot dlffer- 
eolors and an observer 


tlve to red light would 
undoubtedly estimate Arc- 
turns to be brighter than 
Vega In making the com- 
ivarlson it is necessary to 
choose a time when the 
two stars arc equally high 
above the horl/on, for 
otherwise tho absorption 
of light in our atrao 


On photographs, which 
are far more Bensillve 
than the eye to the blue 
and violet rays, Voga ap 
pears nearly twice as 
bright as Capella, and 
fully three times as bright 
as Arcturus. 

Three stars In tho 
southern half of the heav- 
ens — Sirius, Canopus and 
Alpha Centiirl — ejtreed 
Vega In apfiaront bright- 
ness, but only the first la 
visible in our latitude 
Measures of parallax show 
that Vega Is four times as 
far away as Sirius so that 
as a matter of fait It ex 
leeds the latter about 
three-fold In real bright- 


great brilliancy, and on 
account of a faint com- 
panion, some 40 seconds 
distant, which does not 
share the motion of the 
bright star, and presuma- 
bly lies far behind It As 
our initial shows, Lyra Is 
one more example of a con- 
stellation wholly unllko the thing for which it Is 
named Though It boasts no other blight stars. It 
ccatllua BeVf-rt.' objects Of Interest Close to Vega 
are two smairstariv equi- 

lateral triangle The' northernmost of these. Epsilon 
T-yrae, Is Just separaii'e by a keen eye, and easily 
divided by an opera glatf ^ telescope of three Inches’ 
aperture will show both Vomponents of this wide pair 
as close doubles, formlnA“ 81'l''nd'd Quadruple sys- 
tem The two close pairs 

and all four stars ar© niovlA? together In spneo 
The other star of the trlX"K’®’ 
wide telescope double, with seconds 

4 line from Vega through this sO?'' ^ far again 

mints out Delta Lyrae-a very wV« P®'*'’ 
on minutes of arc, which la prA^^ ® 

■tome five degrees to the southwe^ “P® brighter 
dars Beta and Gamma Lyrae Tho V""'"®'' 
learest Vega) is a remarkable varlV'® 
iiopic binary. It is really a very cA'i®* ^uP“le, con- 
Istlng of two unequally bright stars almost 

n lontaet a nerltwJ « ncH. t.,«. V^lrteen days. 


half as bright Almost on the line Joining these two 
stars Is the Ring Nebula of Lyra — a beautiful object 
in a teleaccype of auffleient power. 

Not far from Lyra, and Juet north of the aenitb, la 
tho head of Drae«. marked by two bright atart, of 
betwcjen the aecond and third magnltudee. The aaat- 
erly one of theae. Gamma Draoonla, la of conalderable 
interest In the hUtory of aatronomy, since It was by 
observing It that the great Sngllah astionomor Brad- 
ley. early In the eighteenth century, rnado Im- 
portant discovery of the aberration of tight. 

Bradley’s original purpose waa to observe the posi- 
tion of this star In the heavens, with an Instmmant 
of his own Invention, much superior In accuracy to 
those previously used, In the hope of detecting a 
yearly change In lU position, dne to the earth’a orbital 



■ide telescope double, with seS 
line from Vega through this st 
nlnts out Delta Lyrae — a very v 
■n minutes of arc, which la p 
nine five degrees to the south 
are Beta and Gamma Lyrae 
sarest Vega) Is a remarkable 


slstlng of two unequally bright stars A * aimosr 
tn lontae, *, a period a little less than 
which mutually eclipse one another 
a good comparison star makes the varl^'""'' 
easv to follow At maximum It Is n(^a^lyY " 

brightness to Gamma Lyrae; at minimum V"®*’ 


NIGHT SKY: JULY AND AUGUST 

motion about the sun— In other words, what ws now 
call an annual parallax. 

If such an effect of the earth’s motion should exist. 

It is clear that the star should appear farther south 
than usual when tha earth was north of the sun (a« 
seen from the star) and farther north than nsual 
when tho earth was south of the sun (or the aim 
north of the earth, vifblch happens In June). 

But the actnal obaervatlons showed a different and 
very perplexing state of things. Tho atar'i apparent 
position changed, but It was farthest north, not Iff 
June, as apparently It ought to have been, bat lo 
September — three months late! In June and Decem- 
ber, when the effect of parallax lAoUld be a maximum, 
the star’# poalticjn waa almost sixactly the same, but 
between September and Uarcb, when no (UCeranee 
owing to parallax could be eiqwcted, a large dtSsrsoog 
was actually observed. 

After much' pnzxHng over this strange phenomedon, 
the true explanation occaired to Bradley while sstl- 
log on the Thhmes, upon notiolng that the wind ap- 
peared to change in jHrectlon every time the boat 
tacked and changed her course. 

Suppose the wtod to be blowing from the north, as 
observed on shore, or on a veoael M aaobor. Nosr 
auppoee the Ship to get under my* nnd prooaod da* t 


east.* In a calm thlTlronld^WWtSwf'wraaS^ 
an observer on board, a wind blowing fidm dlWKV 
tlon In which the vessel was hosdt&g. The combing 
tion of this with the actual north wlhd Would -tnaho 
the wind appear to come from soflas point oast of 
north. Tho faeter tho ship’s motion, compared with 
that of the wind, the greater would ha the ■devtgUOQ 
ot Us apparent direction. 

Now suppose tho ship turned about and hwded 
due wesL The wind would now seem to emme from a 
pojnt as (hr wbst of north ns tho direction pretlougly 
obaervad vranaaat of north. But If the ship was steer- 
ing north or south, the apparent direction of the wind 
would he unohaag^. tho^h its velocity would seem 
to be Incre a sed or dimlntshed. 

Now the light which reaches us from a star, though 
in other respects quits 
unlike wind. posM«ses like 
the wind a finite veloci- 
ty; and the combination 
of this with the velocity 
of the observer, who Is 
carried along on the mov- 
ing earth, prodttcea simi- 
lar effecta. When the 
earth is moving In any 
given direction — say 
northward — the light of a 
star which is not In ths 
line of moUon wilt seem 
to come from a point fa^ 
thcr north than its true 
position; that Is, the star 
will apparently be dis- 
placed to the northward, 
and vice versa if the earth 
Is moving southward. 

Now this Is exactly 
what Bradley had ob- 
served— tho star being ap- 
parently farthest north 
just at the time when the 
earth Is moving north- 
ward fastest — or the Sun 
apparently moving south- 
ward at the most rapid 
rate. This occurs In Sep- 
tember and all the other 
observations are equally 
■well explained. 

The mystery was thus 
cleared up. What la more, 
a ronduslve proof had 
been given that the earth 
is not fixed In apace, but 
move* around the sun 
The rest of Draco winds 
about, first to the right, 
then to the left and down- 
ward, Inclosing Ursa 
Minor and separating It 
from the Great Bear, 
which Is descending In the 
northwestern sky. On the 
other side of the Polo, 
Cassiopeia U rising and Cspheus la higher up. Fol- 
lowing the Milky Wsy southward, we reach Cygnus, 
and than Aquj|ji, In tho southeast. The great square 
of Pegasus has Just risen and tho Uno of stars which 
runs from It tbrongh Andromeda and Perseus la osar 
the itprtheastern horlson. The lower aoutheaetern 
skf is dull, containing only Caprioornua and Aquarius, 
but {he region of SaglttarluX afid' Scorpio, la the 
south, is one of the finest In the heavens, and con- 
tains the brlghest part of the whole Milky Way. 

Spica Vlrglnls is low In the south-west and much 
less ' ooasplcuouB than the planet Jupiter, which it a 
little to the loft. Libra, (ipbluchuB and Serpens ftll 
a lirgs am of the louthweetem aky. Herrttles it 
west ot the xeslth, Corona Borealia hstow, and Baot^ 
lower ttHl, Aroturur being almost dhs west ot '0» 
lontth. 

, TKM PLANWTB. 

Henthry Is isvonhtt star UumugbonM AnsaSt, and 
H bsst vtstble before thh Ihth. Hit n/mtiiufi DlatMMa 
from the' tail ds«fwes> It luiut^ly laffs. hitL 
.^tth« ^ tMKb-vf tbs'ldtUr. U miiitm : 

Oiilf «« .h<^ iQMet and a»m to sm 

tm Jom^tmxAo 
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The Inventor’s Department 

Simple Patent Law ; Patent Office News ; Inventions New and Interesting]; 


Akwnuwier BrU’b lee Stove 

A FBW weeks a(0 we {mbasbed tm 
article by Mr. W. A. Dupuy on 
Alsgtander Orafajon Bell’s ioe stove. Ono 
of oar subsoribers has sugsoated that we 
pulidiflh a picture of tlia arrangement, so 
that others may profit by Dr. Bell's 
ingenuity. Tfae aeoompanying engraving 
it the resalt. 

As our roaders will rememUf, Dr. Bell 
oonvwted his swimming pool into a study 
and living room. Pipe A discharges at 
A' aold air from an ice-box B into the 
lower portion Of thtr swimming pool. In 
the pipe A is placed an aloctrioally ojxiratod 
fan C, wbioh roceives the air from the 
ioe box B, whieh may be an ordinary iott 
box, and the air in tho pipe D leading 
to the box B for suptfiying fnwh air has 
a suitable valve E, by which tho supply 
of fresh air may bo regulated. Tlio draw- 
ing shows tho ioe box in a small room 
adjoining tUe swimming pool 

A SbwU Portabk Ice Machine 

T he modern tendenoy is toward large 
■cate production. Tlie spinning- 
wheel may lie seen in our homes as an 
heirloom, but it is silent and unpro- 
ductive. We find it cheaper and better 
to have our industries concentrated in 
large factories, which turn out our cloth- 
ing, our prepared foods, our too and 
what not in bulk. Nevertholess, home 
“manttfaotnres" have not yet quite passed 
away, and naturally they too have 
been modernized by calling to aid the 
various resoureos which the di'voiopment 
of mwihanicsl and other arU place at our 
disposal. An instance in point is the ice- 
maklog machine shown in our accompany- 
ing illustration. This depends for Its 
action iiiHin the weU-known fact, that a 
iHjuid in uvaporating absorbs from its 
surroundings a certain quanlity of heat, 
commonly tormod the “latent heat of 
evaporaUon,” Utoreby wsiiing those sun 
roundmgii. In order to apply this fact to 
practical advantage, we not'd a txmtainer 
from which a suitaiile Liquid, such as water, 
IS iivaporatod, an air pump wherewith Pi 
reduce the pressure above the liquid, so 
ns to cause Its evajxiration at low Peupera- 
liires, and finally some aistortH'iit to take 
up tho vapor, and assist in inabitaining a 
low pressure in tho apparatus Rofcrriug 
to our illustration, the rotary pump will 
he seen at the rear on tlw left, conoocted 
by a rufftir suction pipe to the "absorlier. " 
TWs latter is simply a glass vessel con- 
taining commtireial ooncentratod sulphuric 
aoid, which shoidfi bo free from liydro- 
chlorlc acid. The purpose of the sulphuric 
acid is to take up tho vapor evolved from 
the water placed in the vosncl (a carafe 
111 our drawing) which is being cooled. 
This vessel Is connected to the absorber 
by an enamelware tubs with rubber ends. 
A block of joe may thus be formed directly 
in a carafe of taUe-water, or a suitable 
wido-raoath»d v«md with adaptable cover 
may b« substitutod for Uwi' carafe, and nay 
niateriiil, raefa as io»-«reain mixture for 
examplo, o*n be ftooea. 

TIm V«»illatien of Bkepfaw Cora 

Dr- Lorenta, tbb famous ortho- 
“ “ kuilreoa, was in this country 
somt) y««M ago, bo expreasml hie aetotdlb* 
meAt mbtA so IttgenkRU oioid inventive a 
Pbopto idMiUd tobMte audb on unsaoltary 
obc^patibi]^ «• i)» type of steeping oar 
used railways. 

Wkii m. L»r«ote oonptatbed of pori- 

That 

mitiiKfi NrtMi aBljr ^UemuMd to a paper by 
Dfc Ttojmln Jl Chowder, whtoh was read 
bsd^ dk aiMiwittoMltoe Amertbon 
NIdtovltitohA AitoMiltototo Aiiparently, 
||r, Unoto «>«*' ^ vmreg. 


[ Dr. Crowder says: “According to tho 
[older theories, the sensations of disoom- 
[fort arising in inclosed spaces had their 
origin either in an excess of carbon diuxid 
[ or an insuffioionoy of oxygon. Pettonkofer 
[ OMt the first serious doubt on the oorrect- 
ness of these theories. Hermans proved 


that 1^ containing 15 per cent oxygen 
may contain 2 to 4 per cent carbon dloxid 
and not be harmful. On removing the 
carbon dioxid tbcr<< was no groat discom- 
fort even when the oxyjjon was reduced to 
10 per oont. 

“It seems to be established beyond 
reasonable dpubt that dt<K«>afart is not 
due to any ohangxi In the chemical com- 
position of the air, liut to physical changes 
only; and that U> maintain a normal beat 
iiilcrchange lictwcen the Isidy and the air 
is to avoid the development of those 
symptoms which are commonly attributed 
to poor ventilation. A certain amount of 
fresh air must be supplied, of course, but 
the most vital clement of the venl.ilnlion 
prehlcm bisiomcB tliat of regulating the 
temperature of Uio air. The question of 
how to ventilate a railway car is therefore 
chiefly a question of how to regulate its 
heat.’’ 

In oars which are close or stuffy, Dr 
Crowder says, tho temperature is invari- 


ably higli Wlmt Is more, a high tempera- 
ture rendi'rs odors more noliwablc. Tho 
most marked offensivoness that ho had 
ever noticed was in a day coach, whore 
tho air was in suoli a degree of chemical 
punty as to uidioate ideal ventilation by 
any standard that lias ever boon proposed 


Tho oar was hot and many filthy jiooplo 
111 It On the other hand, with perfect 
comfort has Imwii sometimes associated tho 
highest ohoinical impurity 

“It seems probable, furthermore, that 
one mam cause of the complaint of poor 
ventilation in the slei'ping-car berth is 
piirelv psychic Wo are used to sleeping- 
rooms with walls and ceilings far from us 
In the IsTth they are very elose Their 
very nearness m oppressive It seonis as 
if there eannot Ik* enough air in lliis small 
Ni>aoo to supply our wants Tho st'nsatmii 
IS often qnib' independent of the amount 
of air supplied and even of the temp<“ra- 
ture. 

“Kven under the older applied principles 
of ventilation, the air-supply of sleeping- 
cars. as dclcrmini'd in this study, is ample 
iimler nearly all wmdiUons. The average 
cartfon dioxid in the air of running oars 
falls well within the limits of contamina- 
tion pennitU'd by the earlier investigators, 
and It IS relatively ran> that the indi\iduai 


observations sliow' more than W parts in 
10,000, In the light of the newer eomw])- 
tions, which hnve as vol l>een applied m 
practice only to n very limited exb'nt, this 
air-supply is amjilo under all conditions 
observed. No danger to health is to l>e 
apprehended under the oonditions ordi- 
narily obtaining eve n in still ears They 
are oecu)Mcd only for short jierKKls os a 
rule and are not uneomforlahle if kept 

In Dr Crowder's opinion, “the results 
obtained by the tyjie of exhausl ventilator 
which is now a part of the standard equif>- 
ment of the Pullman ears, are entirely 
adequate to imsh tiui dimiands of hygiene, 
and that those difficulties and diseemforts 
which do Honiet lilies arise are due to other 
( an SOS than lack of a sufficient amount of 
fresh air or to exeessivc vitiation It is 
extrenuly unlikely that increasing the air- 
supply, which now amounts to from six to 
ten or more times the cubic content of tho 
c-ar each hour, and must maintain ronsid- 
oralile motion of the atmosphere, would 
anl in any other way than by making 
overheating more diffieiilt hi bring aViont 

“Dvorheating is llie iiaramount evil It 
is the thing to hi* chieflv guarded against 
in the attemiil to maintain comfort and 
g»X)d hygiene It is not feasible to cool 
the naturally overli(>ated air in sumimT, or 
to dry it when excessively humid Fan 
motors and ojicn windowH are the available 
means by wliicli the difficulties arising m 
hot weather may la' most readily ov'er- 
oomo. Carry awav tho Ixidj heat as 
rapidly as possihh' by a strong current of 
air. 

“Though the avoidance of overheating 
in winter would ws’in lo bo an easy thing. 
Its accurate eonlnd t<i mwl Ihe rapidly 
changing eondilions under whicli ears may 
be ojicraUHl is ii mailer of great difficulty. 
KxpiTienw' has shown that it is nvs'issary 
to liave in shs'piiig-ears at least twits- os 
iniieh radiating siirfat e as is demanded m 
common practice for healing the same 
space in houst's, Ibis in order to warm the 
largt- volume of air n'ceiveil and disehurgeil 
so that it will maintain comfort, to inactive 
imsaengers To dts-rt-ase this surface would 
1x1 to fail to niainiaiii a sufilcii-nlly high 
temperature on (X’casion 

"A system is nisxletl capable of being 
quickly and (-ffectively controlled to mtx-t 
rapidly changing (xindilions Such a sys- 
tem IS now bt-ing ex}K>nnieiiled with in 
which there are rnultiph' units of radiaUng 
surfatx', each with a separatt- control The 
results so for mdieate that from this a 
more uniformly eoniforlable condition can 
bo mainUunod.” 

Notes for Inventors 

Running a Typewriter With a Perfo- 
rated Roll. —The problem of manifolding 
typewritten letters has given inventors no 
little oonwm It frvspienllv liajiix iis tiiat 
thousands of letlers, all of tliem alike, 
are sent through the mails, letters which 
MX) in reality circulars in epistolary form, 
each of which must appear as if it were 
intended only for the particular neipiont 
into whose hand it falls The inarkel is 
now almost overerowdixl wilji duplicating 
machines of various kinds, which imitale, 
with more or le-vs success, tvix-wntten 
work One of the most ingenious solu- 
tions IS the application to the typewriter 
of the perforated pa^x-r roll, which has 
made the automat lo piano player i>ossible. 
As might Ih) expoeUxl. the inventor who 
has done this, Mr .lolin McTaminany, 
has been idcntiflevl with the automatic 
piano player ever since its inception In 
fact, he has good reason to regard liimtx-lf 
as a pioneer inventor of the nutomatic 
luano player Mr. MeTomraany has 
I invented a machine which is to be used 



'A floiall Vocaun ice nockine. 






Sdminc AMEBICAH 




ivith the ordinary typ«^»rit«r, A Nor*l le^nachlM, A. ^atwtt 'No. MKKWtJJS 

ly be lK«t de« 5 ribed w the «93.771. bM been teetted to D. rUt cotm^ »W.eB»» to^ g 

o ^ 1 . ^ Oallacher. of 0)en RldKe. M, J.. nutonor 


ineelmnieal equivalent of a p«dr of hutde, QnllMher, of Glen RldKO, N, J., nanlgnor j 

caimWe of turning out ten thousand let- ® N®'"' Jersey corporatlott, lot *& ap- w- wSif ' "il00mno , 

tors a (lay Each letter is an onginaJ. paratus for making plat* ice Uicla4»D« » i ^ v,, :■ ; ', < 

As m the autoraatio piano player, a tank and a vertically arranged freeslng JUeelHirt lHi|we, 

jierf orated iiajier sheet is used Thw Plat^e. combined «W “d OOWmoU«y' 

slicci, wlioM' rH'rforations eorrespond with operating means for the hand nw and jujjj intSsval 

oTUiin l.'tlers on the tyjiewnUir keys, means for feeding the bandsaw Upward- i aik»n, Ptu-t Mlltt. Corwgtof*. P. t%te 
however doe« not cause a sorieH of pneu- ly in order that it may separate the cake tavenUoo la psrtlealerly appUtoWe to tiW 
m.n„ „rd,r » d.p™. U.. or .c. from .ho rr-ptt, pUU,. 7? XST “T'X 

keyv of the typewriter, but controls a A Guard for Stick Piaa. — A. stick pin snaloirous ose* sniploylng iwtnuoenti la Whldi 
senes of star wheels which actuate the fastening forms the subject of a patent, absolute obtoneinetiWi aceartcy, Irrssp s c t lvs 
keys The paper strip is posiUvoly fed no. 996,298, to Adlnlus R. Sunde, pf An- “** ***• *•*«** of, or tM load 

ny iihiindonmg the pneumatic system of tonlto, Colo., Its novel feature being a “** ®*“*^**^ »®eh*to*s», Is 

the iiiano player and yet ndaining the reUinlng prong at the back of the head 

IwrforaUvd roll, the inventor haw succeeded gj the pin and spaced away from the Of iwuswi Iw to roaS. 

in producing a machine which is remark- head {bat, when Inserting the pin, the COMPOUKn FOR tFRSAIgtNa gTBat.— 
ably oomiw't head can be turned slightly to throw the Uasst M, tuts a*d kalBi* «. Boottm, Kws 

Appreciation of Invention. — It is inter- prong away from a neck tie and when f-oodon. Conn. U ^ bw fean tf that to 
esnng to nolo the importance ascribed to the pin Is Inserted, the head can be par- hlrdJnl^" s^ls^wn W*^S«to to 

inventors ami invention in practically all tlally rotated to force the prong horlrnn- tbx mae degree without fha necessity of pre- 
disouBsions of the developments of husi- tally into the tie viously heating the stoel to an sgeesstve 

ness In a recent ^tiele m a populw ^ Hydraulic Ram. -An Improwd wTJJ'ii'tJtoXrS^ 

magasme along the line of business aids presented In a patent, entng solntloaa This sohitlno nay fas atsol 

and otKiupying only four short columns, 996 . 056 , the invention of Edward R. «»«d in drawing the temper of stoat, sag to 
we find reference ,n three of the columns ^ .„ch a case It 1. bentto to tto dwtoto ^ * 


gtoMto ihwm 

S' take etty. ^tokl ' vm 

»»0 dintoito' tfto ’litotoA 

to .pmaW'to* tototo to^ totoHdi i toti g ^ p^ 



tent a water wheel le placed in the casing ^ 
of the ram and the waste valve of the 1 
ram IS operated by the water wheel to 1 
closed position, the normal tendency of * 
the valve being toward open position. j 


ana otKiupving oniy lour "nun coiumaa, 996 . 056 , the Invention of Edward R. »■«> «“ drawing the tompnr of stoat, sag to 

we find reference in three of the columns „ ii-ham. !„ this no- •“*** * “ •• '**“*"* *® substnness gt tbs eng of the Rnp 

to three separaUi inventions, two of whicti , , . v, , free, and tb» steel pUcsd therein until the wh«*e In tbs orttoary torm of snvslop thsrs la 

were made bv cUiaehes of the same business ‘***“ ^ su apenteg betwem toe senttog Hp stol too 

, . . \ \ A 11 Of the ram and the waste valve of the mace the patent wa» larata thi* procedw hu h*«k of tho onvelop. It U mote oapw 

establishment, which IS de*«nlK.d as eneour- operated by the water wheel to bwm tried out In large mstotee toop. totougb- dnUy for enrrying •aerebtotdise, Ito mtoidp 

orng and assisting onginalitym inventions oositlon the nominl tendenev of “»• “""‘ty and It has proven highly sue- musttotod herewith has a senliito flap whose 

that can be patenUid. In explaining his ‘ ‘“e t«fldMcy of ^ ^ ^ ^ ^ ^ 

advancement, one of the sueeeesful men lU toward open position. tempering Process Company, fT Pto* R * Single ply. sud ths flap fiiMs hy folding 

the big establishment is quoted as saying A Patent to Editoin. -Thos. A Edison New york, N. y. ^ 

that he Wan making inventions or impniv- has obtained a patent. No. 996,070, for a ItoWmD^LBQ.-W. R Vss^ *»• **•«• ««*« «“ 

mg some inventions made by others, and rotary kiln tor cement The kiln com- mvmtion Vm provhte an to^wed" nnfcl* DBrrONATOS.—B. A. Uooaa, Portsmoatb, 
that he was then engaged in the develop- prises a long tube which Is rotated and joint, tt conslsto in idvotlng the leg porttoo Ohio. In th« patent the tBvsntkia has r«tor- 

ment of another invention has a rombustion portion at one end At on an axis longiindinal to tbs foot and on ®®r* to an imyrovsnunt In dstoantors. and the 

Its ftlher or miner and the tiilve U of a •" h*** transverso to th« foot with th« anas ohJ*«t l» to provide msanB on tli« sad of a 

A Meehnnicnl Vlohn.— An mstrument m ^ • intersecting, and with the btarings for to* **«> *bW» <»» *>« Ofsiratod by bringing th* 

the general form of a piano, but seeking diameter and Is divided Into a tr*n»v«Ts* axW rosltlMit. togetlwr with- torans ««»« itown to<« forrtWr, wbrtoto 

to secure the effect of a violin, is souglit passages tor Umltlng tb« movement of tbs leg portion *• ssptoslve taps wm be fed nnd exploded, 

in a patent. No 1)96.614. to Andrew M Patents Assigned to I^arg* Conpniiies. V''®’ 

Carlsen of Ht Paul, Minn. He provider -Nothing better Ulustr.t.s the high es- S ^ l^Tr flt 

in eonnootion with a atnnged instrument tlniate in which patenU are hold by the i,Brbann«, Bbone. rrsncc. The invention ». top to a floo hole, to prOTent duM, smoke, or 

like a violin two Imws near each other upon business public than the attitude toward lst«s to a procoM of streiwtheolng eetlslose toot from passing torougb tbt ft>» bole Into a 

the same string These bows are recipro- them of large business corporations, bodte*. more psrtlooisriy thr depolymerlwd toom. For this purpose use is wsde sf pivot- 

catod III contwit with the string slowly at such, for Instance, as tbs General Elec 

the same spcnl in one direction and for a trie Company, the Westlnghous* Co and sti^gtorShto bf * hoMtog ters^wnasetod with a fln«*^ 

part of the stroke simulUneously and are (he United Shoe Machinery Co. It ap- pronos, to in ttae ontur* of a polymsrtoatlon GA®*.— dtowip Cowaat, WP Atlimtle Avs- 
given a more rapid return movement pears from the list of patents Issued or a condensstloo , Its egect belsg very ap- nne, Brooklyn, New Tork, N. If. This Inven- 

During the slow movement in contact with \ June 27th, 1911, that on that day tlooe Pto«l»l>to In the dry Stste nad especially so ttoa prorldes n gats tor stopping ranswnys 00 

th(^ stnng, the Itows are applied to the | four patents were issued to the United i>rid|^. roadways, skd tos Mie wltoont Injy- 

string twrtly <>"« »t a time and partly I shoe Machinery Co. as assignee, while rn'int^ J^'thto ™rw,*vL'to*tisto*of't 


both at the same time, eo that each bow qjj tjje same day more than thirty 
will continue the note the jirevioiis how Issued to the General Elect 

IS playing Imfori' (he previous bow leaves ag the assignee of various Inven 
the string to maki- its quick return stroke (-Hiding among the number such distin - 1 
A keyboard is (wovided for pmssing guigbed inventors and scientists as Ellhu | 
mechanical ftngers against the strings by Thomson and Chas P. Stalnmetz. 
power and this keyboard controls the 

power so it is applied to the right fingers A Portable Bathtub. In trav* 


the same day more than thirty petento laventlon to an imprevenwbt Is bw 
re issued to the General Electric Co , cennectloo* sod has tor as object 
the assignee of various Inventors In- • <»o»trnciioB in which one of tl 
dlno amnno lha niimKor Ollnlv itlaftn. '“^burs will Is* provided with B ] 


brtdyaa, roadway*. sM to* UK* without InJW- 
OliPLlNO.— Usmii W PmssoM **■ runaway 1« the act of atopitow to* 

Wth Btreet, Beattto. Wash Thl* tome, tola purpaw, tm* to mad* of S 


id baa for an object to provide 
1 In wbicb one of too coopUng 
Is* provided wdto a paefctag ar- 
actuated by toe preaaor* of toe 


, franve preferably adapted te awing oa S 
Jpdat and bavtog an eateaslMe bafle moonted 


An Advertising Device. — In a patent 
No QtHi.DiJy, to (-harlcs W. Baalburg of 
New York as asMgnw of Hans Kcmpinski 
of Herhli, Germany, is shown an exhibiting 
device for use in show windows and .similar 
places, including a tank and a tmllle above 
the tank and tilteil to discharge li<iuid into 
the tank Liquid is supplied to the Ivottle 
by a tube extending upwardly from the 
tank and through which the water from I 


[ht fingers A Portable Bathtub. — In traveling In c -^ - - ■ - 
remote sections bathing facilities are not j 
always available Warren C. Callahan I 
a patent Louisville Ky , provides for this In a rJ y gr^ ■j|^,i|| , _ 

alburg of pmpnt 996 , 453 . by a porUble bathing b|] /n^i TTT 

exSb'"” ' apparatus In which a hoop made of a 

* . number of flexibly connected eecUous so 1 S-^ 

Ule'*abow ** «“l'y collapeed by swinging 

, ' the sections face to face for convenience ina *J 

*.°.i •'I carrying, is set edgewise and a water tiom oouruHO. 

the tvottle , , , , J 

, , proof cloth Is placed over the boop and 

rom c clepressed within the hoop so the Interior *”’'1 ’''***’*® too coupled pipe* In amto 
ater from , a« to render tbe pipe Jotot perftotl; 



k IS foroed by a pump The tulte I* “-y be utlllxed 


pipe Jolat perfectly Ugbt. th*r«o«, adjoatlag reltttr* beiog eannecud with 


enters the net k of the bottle and the tube 
IS bent iM.twism the tank and bottle to con- 
form to the trajectory formed by the hquid 
pouring from the Ivottle into the tank so 1 
the tube will l>e within and eonooaleil by 
the stream of liquid falling from the Imtlle 


luo iiooy loniw a luo 10 noia vne waver n n„y 6e utlllxed Is coupling air. Water or tb* iMBto to aormatl* oflluM the oame after 
while bathing and the edges of tbe sheet other fluid bearing pipes and to aueb as te tbe bafll* ba* b**» OStenlM, and toe lower 
tan after the bath, be brought tog«tber pvtnit ibe convtuieot consvcthin and dtooon- side of to* <nub* b*ln| prsfersUy padded to 
forming a water bag to carry th* water "•'«»“ »*■ toe pipe* whether it b* sppHad to, toa fiwe of lionet of tbe nuMway 
to a dlanosal noint cooBeetlon with a bydrant. *e sbown to the a«MMt |b« goto. The ttevfte to ahowti to too 

a diaposai point. engwivtog or to ronpUag two pipea c» hose.' pen^^ tBuskrattoa to otMrottee podtoM. 

New Wirciesa Patents.— A number of CUSANINQ paper AND PBOCSM OF Promlttewt ««toorU||e< on votortoaifir tMtem 
patents. Nos 996,088 to 996.092 Incliwlve, PAKPAHING THB BAIIIB— Jl. R. Hmnk »>■ bore todosao* Hi pntetttoMtoy., ASM** tofto 


One Inventor. — Wil- ^®''® Issued to Maurice Berttoys JOhnson , 


. lu Thie torenHoa fa an faspfoootoent { Dr. wuitoto lOMpterd, a 


of San Antonio, TexM, for invoiitions to to provide a proceaa of tola riatorlii 

relating to wjreleas tetegraphy nnd tele- fled ter produclns a paper e«pe«toJ|Jt 1 ,, , ,, 

996,629 to phony One of these patent*. No. 996,- f" dry cleaning and pottoktog gtaas, or toe BAtifra VOUMG AtfORR 4 JU 3 MR ORaIX 

^ose patent." 089, is for a combined wire and wireless *• Utoi^Cito^JtoStbS. 

, one for a telephone system, and a^er No 996.- „OLD FOB CONciTwftJCf^- S 

and another *”<9, Is for a combined wir e and wlreJew j. g. liwton, Chicago, nt tortV. tbs ibrestton ntoo WterSte ta 

tui, and one telegraph system, the former including A provid** a mold or foMa Cor iMklag ittoto wi«> k odttUig UWte bdapted tp tom VhO\ 

s, the latter wire line at the central sUtSou and wlr*. •ocb ax walls, eWtontog, bs^'^ dMto bteo, a sodoad Ua^ XritokMif Uifttfltt- 

oer of Pltte- lees Instruments also *t ttto central st^ ^ fTrilT T* u*1? 

that all of tion and arranged lor eooRiCtlon With the boQdtog of the struetate, te flto’tbsred hotel Mb 


patents nuinVRTcd from Nos 996,629 to Phony One of tbeae patent*. No. 996,- »ry «« 

9<»6,634 inclusive Two of those patents 1® for a combined wire and wireless ^* 1 ^ ^ 

ore for metallic railway ties, one for a telephone system, and another, No 996,- kolD F 
brake bt-am, one for a rail joint, and another ''*<9, !« for a combined wire and wlreJew j. g. uaro 
for a reinforced conereU' cross tie, and one telegraph system, the former including A providx* * 
for a truck side frame for cars, the latter wire line at the central station and Wlr*- •b^tprax, 1 
being assigned to A M Neeper of Pitta- lew Instruments also At th* central sta- 

burg, Pa It will l>e noticed that all of tion and arranged for eoaMptloo With the boQfltog vf 


the patente relate to the rolling stook or wire line; and wireless eotoatinioatl^B Is tetepviarliy xapport th* to toV Albl tPStdte.Rip imflUto^ bjHibf blttelM 

the roatlbed of a railway. established between a trARAtolt^sr At one ’***^ 1* formatten M to IH ,totttete«* '*•)» 

A Combinad Flying Machine And Para- end of a space and a roeolkte And trABS- .,?°P*®**~"**' ^ 

chute. -jA flying machine whose planes' nor- mlttor at the other end fOt tb« ApAC^. the 

inallv assume a eomparatively flat form, latter receiver operating tt* tnMliraittter, eroiuw more parttetoarly te q 

but which ean Im ilisumu.d i>v [ms<liauism switches being provided fet '.mnttoffiug <tetw which enmpttom * ' ffbWw> pMpW 


confrolh-il bv the avmlor mb. the form of the wire line with tb* Pdrohs** iBSlru- 
n parachuie, is presented in a patent, uients and for connecting tb* teltelteW Ip- 
No. 997,122, U) Otto A. Bonn of New York, strumeot* with tb* flporatoi. 


line wUh tb* wirfliste Hwteu- J^****" •« te * 

for connecting tb* teltel*«» Ip- ^ * 1 --^? ** 










r, itm - to. j 

», wU^ ImiT t 

f tiN iM 
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•MlJr piKAd aatf mnervd. The lUttetmtiaiB 
alKi«« the baproTMoeat hi the pMttton tt w 
•teiipr whm hi tnt. ud to rnaore it, it 
> NlMK the tree end ot 
ihle, Thie tree end ma; be 
ton a loop and a rlni;, 
havfofeneM najr be noted tron the 
ttotara ^(eek. No Inlttrloaa atrata la brootfit 
t» bear te aar part the draft behi« eiiaatitad. 

muttNQ MOZfiJL—O. L. Ouaaa. New 
York, N. y. ODla aoaale la (or vae In the 
naKom and eoenomlcat dtatribatloa ot water 
la the (orta ot Upht ot beat; aprajrt tor Irrl- 
■atloB, or tor aptaplaa water, tnaectlcldea, and 
other llqulda lor adrhmltnral and bortlcntnral 
parpoaea, atao (or the eQoal and eceBonleal 
dtatrlbatlon at water and other Uqaldi (hr dre j 
enhidiiiabBient. and (or other pnrpoaee where! 
the apiay nap be adtaatafe^p need otj 
eppHed. 

U08B CUlVr>-HAaoi:« B. Taaitcta, dT4 
daiwoB 8tr«et, Portlaad, On. Amom the 
principal ohjeeta which the preaent taivaatioii 
ha# In vipw ate: Te protlde an apparataaj 
coaatnieted and aroufed to prorlde a 
Per eoatraottac the taoMlat loop ; to provide 
an opandhle and eonttaetlbn haae hoUHna 
loof'Vuh neane eonneeted tbennrtth (Or ~ 
ortin* the Beneaary eantiarttnt preaeaw : 


(aoe pnte beveled and NnHoahia, and tbe 


CTONB dAWINQ UACamaU-aaBat 0. 
lUoanKr, AlbttQueriiiie. New Hex. Thla In- 
vention reUtee to eawinc etone and the nui- 
ehlne it ebowa In eeetloaal aide view in the 
IHnitratlon. The object U to provide a de- 
Vleo (or aawtnt etone, each a# marble and 
tbe lltM. For tble porpoee aae la made at 
a mala tnune, an aaxutarp (tame adapted 






uoax cuAMtP, 


to provide meaaa tot oontraetlna the cUmp 
and antomatMlIy loohlaf tbe aame In 
traeted paaltloa. The engravliid ahowa a 
View o( a elawp coaetracted and arranged In 
aooopdanea with the Invention, ebown In — 


tocM relation thepalo. 

CLAMPlIrtJ DITICK.— Dawb D. TRoiir>-| 
aon. eare at Faber Broa,. Fort Plarve. Fla. 
Thla invention U Ulintrated borewKb and 
dhoari lihe devtoe to the act of boldine a{ 
doer In an npHiht peattlon. ft ratatea more 





noira BAwiNo XAimnn. 

move vertlealip, and mounted on the main 
erne, tea anslHarp frame adnpted to 
irlaontallp and moimted on tbe drat anxll 
larp (rtm«, meane (or moving the veitical 
(rame, naeana (or moving tbe hoiiaoatat traiu< 
mllarB on tbe boriiuntal (ramo, and a chain o 
sawn moaoted to turn on tbe roUera, and| 
B4apted to aaw atone 
PACKAOINq MACHINN.— M. F Amwaaoja, 
New York, N. X In thla Inatance the object 
ot the Invention la to provide a new an 
proved packaging tnacUne, mo-e eapeclall. 
algned (or paekaglng rolla at oilcloth, wall pa- 
per and the like. In a very almpte manni 
compact (orm and la a comparatively 
rime, each package containing a number orj 
rolla. 

AUTOMATIC LIFE PBE8E8VEB.— EDwaan] 
W. Uiixan, Merrick, N y The Invention pl<. 
tur«d In the accompanying engraving reUtei 
to au automatic life preaerver ot a type adapbvl 
to automaricaUy expand when tbe wearer (all> 
or eatere the water, «o aa to buoy him np and] 
prevent hla linking The device can be 
at all tlaoe when a peraon la in a hot 



AtmiMATto upe 

danger o( falllug Into the water It la ontj 
algbt and unobtrualv* when not In 
», and will limnediately expand when the 
larer goea Into tbe water, ao aa to (c 
buoyant aupport which will prevent him (roiii 
dng, by iiieana of a gat generated o 
the water, which la collected In a i 
tlally (luld-tight envelope 
CAMKBA EXPOBimB INDICATOR 
Ivpa, Norwalk, Conn. Thla InvaotlOB provldea] 
attachmeot to the camera whereby an 
dicator will denote that a (Um baa been 
poMd when the abutter la operated. I'ae 
an Indicator (or antuffiatically b 
eating an exposure when the abutter lever la 
operated and a connection between the ludb-a 
■ the fllm winding mectmnlani of the 
whereby the indicator la returned to 
normal position when the eipoeed Him la 
wound on the winding ineobaniam. 
EtiBVATOE.— 8. B. SKOWWW. Hnowden, N. 
Pivoted buckets carrlnd by belt merobera, 
aro provided by thla Inveatlon, 
batng (ree to awing through tbe belt menibera 
and Oerc being owana to move the bnck< 
ralatiraly to the belt mombera. Another ob-; 
[joet la to provide wbeOlB, bavtng apofcea with 
aaata for engaging and dlrfotlng the belt mem- 
bora. Another 1» to prtrvWo the apofcea with] 
mhmbfcra for angaginf the bwefcota and bold- 
tag them In poaitlon ralttlraty to the belt 


MBAJfS FOR rRlMlMO CaNTSFIFUOAL 
FtnifPS.— U DmiiuaaM, 10 Bn« 4n BangoivT, 
nrta, France. The pHnitoF ot a conttttugai 
pomp by using the air kbdtltai ot ono or aev- 
«ral oyuudera o( the motof aerVtag to drive 
tha pump, la etfactad ta fBU Invantlon. Tbe 
taVeaatton appRea to h«y panqftaattUatlon, (l*ed 
of movnbla, opbrhtril a motor wbaterar 
ba Ita ayatem, otaam* Ooawwaaad atv at other, 
ptavMmt taat-om M tbramtaanta ot nsy ktod 
tkta a»tof noMadllta Mdttng part 

■H MWatil. 


ttoa pomp (or the priming o( the operated 
pump which being a centrifugal pump, can 
only auek when It la primed, 

DEVICE FOR CARVtNO AND GAINING — 
B. O Guptill. Ravla, Okla. The object here 
la to provide means by which tbe carving 
or gaining can be done by maebluery without 
noceaaltatlng the use o( aaw, hammer, chisel 
or bit and braca A furthar object of 
conalata In tbe provlaloa of the 
vice by which stair strips may be gained 
which will permit the movement of tbe a 
atrip In any direction thereby facilitating 
operation 

SUGAR tVABniNO MACHINE —A. Puk'UBB 
Id F. KAsrao, Las Animas, Col. An 
Jact of this Invention la to provide a 

via# which will automatically waah a charge 

Ot sugar, and when sulBctent water baa 

snpplled will shut off tbe supply. A further, 
to provide a reciprocating washing | 
e movement of which la accompllabedl 

of the water, which la used In the 

I sprinkling operation 

SAFETY SFRINO BARBEL —R L. Man- 
tA/.r., Ellaabethfown, Kj, An object here Is 
provide a spring barrel for a watch, dla 
posed upon a solid arbor which extends 
through the entire length of the barrel, there 
luring atablllty A further object la to 
provide a device In whleh the alae of tbe Jewel 
holes are reduced, thereliy lessening friction, 
without aacrlflclng stability 

RECIPBOCATING AND HOTACY rHESS - 
lAMna D. McClbixano. Jr, 4U Wist Otb 
Street, Mount Vernon. N Y Thla invention 
relates to a macbloe drill, which can be used 
either as a drill presa for performing drilling 
opcratlona on the work or ta a reciprocating 
press, for piTfornilng such operations a^ ftinu- 



Is compact In form, and can be exactly gov- 
erned, In which the exploded ehargea am thor- 
oughly acavenged from the cylinders, in 
which the exhaust gase« are to a large extent 
carried off (lom the vleinlty of the engine, and 
by means of whlih any desired number ot 
explosive cylinders cuu lv< combined In one 

8TKAM BUILER — Nicu(ii.as A UuKU, Ja 
care of Arlington Hotel, Htattlc, Wash The 
Invention Illustrated Inn with provide* for a 
boiler a Bupportlug structiin formed of watci 
circulating tulics connected with the holler 
drum; provides for a ImiIIit of tbe drum type 

are formed in part by water circulating tubes 
connected with said boiler ; provides a sup 



STEAM BOILEB. 

porting structure for the drum lioller so as 
avoid lateral extension of the Are box. 
rides a water clreulallng system embody 
circulating manifolds, provldea a connect 
Ing pipe between said manifolds to balance 




for till diui 






Pertaining la Vehlrlea. 

AUTOMOBILE TOItPEIiO— A E Jones, 
I'lume, Austria Hungary The object here Is a 
vereusaloD nieclianlsm or pistol (or aatomoblle 
torpedois The Invention alma mure partieu 
larlv at perndttlug of the release of the 
uiattei at whai angle the torpiala 
strikes Its mark, while at the same time avoid- 
ing any Incorrect opt ration and the cooking of 
the striker before and during firing and so 
ong as the torpedo is In proximity to the 
esael from whleh It Is lauiiihed 
FlJlXmr.E llETALLIC TIRE— Will lAU 
I' Nk HDi.soN, 1 town roliit, Inil A flexible 


1 for i 


Is I 


Ing mortise and tenon Joints, key-asating. fat 
planing, ui the like A further object la 
provide a maehtne tool wbloli ran bo readl 
changed so as lo o|>erate either os a dr! 
press or a ii i IpioeatIng iireas, by eonnectli 

latlou with the main drive The accumpanvlng 
lllnstiAtIun Khnwii the press In a aide vh w 
nEtHHTEKlNG DEVICE FOR TYPE WRIT 
KH«— dl P ilABUii.v Kali«|>pll, Mont Tho 
ivontlon Is an Improveuunt In teglaterlug de 
lees for tviiewrltors, and the object la the 
lovtalun of n slmpU compact, and aeturato 
-glaterlng dev lea for attachment to any up 
rovMl form of tvpewritei, which will eorrectW 
•glater the nuiiil>er of worda written, and 
which may be easily attathed and detached 
FLYING MACHINE— A If FaiKPEI., Baltl- 
nore, Md One ot the ol.Jeeta lo this tase is 
in Improved conslruetlon of flying mat bine 
-mbadylng extensible coutrulllng devices In the 
nature of slides or curtains which may lie 
yd or stretched at the will of the aeto 
for the ptiriioae of steering to the right or 
or lor overcoming the mouicntum of tbe 
apparatus 

APPARATUS FOR CONDENSING FIllRm H 
UATEHIAI8 PREPARATORY TO 8PINNIVO. 

H Botti.B, Werdau, Germany Tlie Inven- 
tion baa for Ha ohjert a roving ntachlm- eaia' 
dally designed (or treating tow waale and 
other dUHcnit materials, comprUIng a film 
dtvMer and condenaer, and cbaraetertxed by 
the provlalon of spetlal means (or preventing 
the films (rom becoming wound around the 
the dividing bsnds or adhering to 

tbe same. 

Prirae JMewero unkl ThAIr Aeeeawoirtew. 

INDICATOR IVOR SPARK PLUGS - -cV H 
LANSEanuN, Mbany, N Y. In this Invention 
Improvement relates to Indleatora for aivark 
_s. the more partMilar purpose being to 
provide an Indicator having generally the (orm 
tearing tube Into which ths operator may 
In order to aacertntn tbe electrical con 
dttton ot a spark plug to which th« Indica- 
tor la applied 

ROTARY ENOINR,-~J. M. Fo*, Falatka, 
Fla. The object ot tble taventor k to provide 
an iDtatnal combustion, rotary aagtaa trhtoli 



table against spilngs 


Hallways and Their Areesworles. 

RAir, JOINT G I Damn P O Box 
A lthelmer, \rk Th's Invention Is an linpi 
ment In mil Joints and has for an ohjet-t ft 
provide a eonslniellori wtierehv to support tin 
rails at the Joints as thoroughlv and efllelentlt 
as they are supported ot otln r points with c 
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Designs. 

DESIGN TOR A PENnf. DISPLAY 
STAND— W n 






stand, thp afard 
curved outline on whleh are plaetti Hie four 
perforated uprighta that hold the pmclla A 
center piece culminating on a )K)lnt caps tho 
stand and producing an nllrnrilve design. 

Nora. — Copies of one of these patent* will 
ba turnlahed by the HciBNTiric AMEkiCAK for 
ten oanta aaeh. Please aiat* the nama at tka 
Mtantaa, tltla o( tha invanUon. nnd data ot 
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the month, whan be Is farther north. 

Venus la llkewUe evanlns star, but bc- 
Inc farther from the sun thin Mercury, 
and very much brlcbter, Is a conspicuous 
ob)eot. She reaches her greatest brllll- 
aBoy on the 10th, after which the rapid 
narrowing of her crescent, as she comes 
between us and the sun, more than makes 
up for the Increase In her apparent al/e 
as she approscbea us 

At the beginning of the month she sets 
at 8,40 P. M, and on the 16th a little 
before 8 P. M. After this she approaches 
the sun very rapidly, and by the aist 
ahe will be hard to see as she seta about 
6.45. 

At the beginning of the month she ap- 
pears as a crescent some 36 seconds In 
diameter, and 13 seconds In width On 
the 81st her diameter has increased to 
64 seconds, but her crescent Is only 4 
seconds wide, to that she sends ua less 
light than before. 

Mars la In Arles, and rises a little be- 
fore 11 P. M on the 16th He moves 
slowly eastward, and Increases In bright- 
ness and apparent size as the earth over- 
takes him. 

Saturn is close by, but Is moving more 
slowly, so that Mars overtakes him early 
on the morning of the I7th At this 
time the two planets are apparently sep 
arated by only 21 seconds— about % the 
moon’s diameter. The moon herself Is 
close by— about four degrees to the south- 
ward — and the triple conjunction will be 
a pretty spectacle in the morning sky 

Jupiter Is evening star in Virgo, set- 
ting about 10 P M. In the middle of the 
month Uranus Is In SagUlarlus Just 
past opposition, his position on ihe 16th 
being R, A 19 h 64 1 m , Dec , 21 deg 
26 min Neptune is In Ucmlnl, and rises 
about two hours before the sun 

The moon is In her first quarter at 0 
P M on the 1st. full at lU P M on the 
9th, In her last quarter at 7 A. M on 
the 17th, new at 11 P M, on the 23rd, 
and In the flrat quarter once more at 11 
A M. on the 31st She Is nearest us ou 
the 2ist, and farthest off on the 6th 

As she passes round the skies, she 
comes Into conjunction alth Jupiter cn 
the Ist, Uranus on the 8th, Mars and 
Saturn on the morning of the 17th, Nep- 
tune on the 2l8t, Venus and Mercury on 
the 2Cth, and Jupiter again on the 29th 

KIBSS’S COMET 

A comet, visible In an oiwra-glass and 
IKwaeaslng a tall, was discovered by Kless 
at the Ll<k Observatory on July 6th 

At that time It was In the southern 
part of Auriga, and rose about four hours 
before sunrise 

The Original Paper Makers 

the main business of the nest. In the 
summer and autumnal months, they go 
forth by myriads Into the nelgliboring 
country to collect provisions; and on 
their return to the common den. after 
reserving a sufficiency for the nutriment 
of the young brood, they divide the spoil 
with great impartiality; part being given 
to the females, part to the raalea and 
part to thoae workers that have been 
engaged In extending and fortifying the 
community. This division Is voluntarily 
made without the slightest symptom of 
compulsion. Several waiiTS aasemble 
round each of the returning worker^ and 
receive their r«ap«ctlve portions, ft U 
curious aad Interesting to observe their 
motions upon thla oocaalon. As soon as 
a wasp that has been filling ttself with 
the Juice of fruits, arrives at the nest, 
It perches upon the top, and upon dis- 
gorging, a drop of Its aaccharine fluid, Is 
attended sometiineB by two at once, who 
share the treasure. Thh first drop be- 
ing thus diatrlhntsd, a second and some- 
tlmea a third la produced, which falls to 
the lot of the others. 

"Waa|» do not as a rule store up honey, 
hut It Ig found iB the cells of some Ehi- 
ropean species as well as In those of 
Aaerioa. 

“AiMther prlnolpal employment of the 
workors is onUri^g and repadrlug the 
n6«t. ^ey work with groat celerity, and 
though a largo numhea- are oecnplsd at 
th* |kip» iUmo, there is not the slightest 

ennfttaiwi. Bash ladhridiiat has its po^ 


tlon of work assigned to It, oxtending 
from an inch to an Inch and a half, and 
Is furnished with a ball of ligneous fiber 
scraped by Its imwerful jaws from posts, 
rails and the like The workers also 
clean the cells and prepare them to re- 
ceive another egg, after the first has 
passed through all the stages of Ua life 
and la now a perfect Insect working with 
the rest” 

There ig good reason for thinking that 
wasps have sentinels placed at the en 
tranies of their neats, which. If you can 
seize and destroy, the remainder will not 
attack you This has been confirmed by 
the author and many other entomologists. 
If a neat of wasps be approached without 
alarming the Inhabitants, and all com- 
munliatlon be suddenly cut off between 
llioae out of the nest and those within It, 
no iirovocatlon will Induce the former to 
I defend It for themselves, but If one es-' 
I capea from within. It comes with a very 
different temper and appears commie 
sloned to avenge public wrongs In fact, 
very few incoming bees or wasps will at- 
tack the intruder Perhaps it is beiause 
the Insect who is returning to the nest 
sees from afar all that Is going on about 
Its home, while the one coming from In- 
side the nest Is confronted suddenly by 
an unusual form when It reaches tOe 
usual point of exit it becomes alarmed, 
not only for Itself, but for the safety of 
Its colony What follows la only too 
well known to the student cf social In- 
sects' When the workers make tholr 
rush they are prepared to sacrifice their 
lUeg In the execution of their orders 

The first cold weather, after the queens 
have entered their winter quarters, pro 
duces an effect upon them similar to 
that which la produced upon the wood 
chuck and other animals subject to tor- 
por At first a partial benumbment takes 
place, but the Insect If touched Is still 
capable of moving its organs As the 
cold Increases all the animal functions 
cease The Insect breathe* no longer and 
has no need of a supply of air; lu nutri- 
tive secretions cease, no more food Is 
required, and It has all the external 
symptoms of death 

Thus wc will leave the few survivors 
of a once great insect empire, perhaps 
huddled behind the picture molding in 
our bedroom, Insignificant now to be 
sure, but planning, nevertheless. In their 
Insect minds every cell, every gallery, 
and every passage which U to be built 
when the new colonies are founded in 
the first warm days of April. 

1912 Prospects for Automobile 
Industry 

By Hugh Chalnars 

W ITH a great many of the standard 
cars for 1912 already announced, 
and with a new manufacturing season 
well under way, I have no hesitancy in 
piedlctlng that 1912 will be a moat pros- 
perous year for the automobile Industry 
I do not say this as a mere matter 
of form, but because I really believe it 
Every large manufacturer of motor cars 
is vitally Interested in the prospects for 
business I know of many men In the 
Industry who, after careful Investigation 
of conditions, have arrived at the same 
opinion as myself 

In my opinion success In the automo- 
bile Industry depends upon the solution 
of a manufat turiug problem The days 
of rapid fire manufacturing and selling, 
of pyrotechnics and hail-fellow-well-met 
methods are past We all know that 
water will reach Its level. It cannot flow 
up bill and It Is bound to flow down as 
soon as some of it Is drained away 
The water has been drained out of the 
automobile Industry 
I believe there Is a tremendous mar- 
ket both lu the United States and abroad 
for American made automobiles. 1 con- 
sider this markot will last not only this 
year and next year, but for many years 
to come Yet It Is possible In any one 
season to flood this market Over-pro- 
duction is the greatest danger to the au- 
tomobile industry; or, at least, to those 
manufacturers who do not Immediately 
realise that building and aelling automo- 
bllea Is a manufacturing proposition Just 
like the building and asUlog of any other 
commodity. 

There la a great market tor tnataince, 
for adding machlnea. Tet It would bo 



— **And you must 
take Sanatogen regularly for 
several weeks* ^ 


T his urgent advice is given bv pliysicians day by day in every 
civilized land- -wherever sufferers Iroiii starved nerves and poor 
digestion seek relief. There is a leasoii for tins Physicians 
know that Sanatogen is a substance capable of supjiiynig the real needs 
of a starved, overwrought nervous system— that it is a scientific com- 
binatiou of albumen and orgamc phosphorus — a compound eagerly 
absorbed by the hungry tissues and possessing unique tonii and recon- 
structive qualities They also know from their ciicw ohierxatwn what 
Sanatogen has done fur others They luvc wanhed its n vivifying 
action upon persons whose ncrvmis strength li.icl been undcrmineil by 
overwork, worry or disease, they have obse.'-ved how it has infused 
renewed eticrgv, life ansL elasticity into starved nerves, how it has 
regenerated the appetite, digestion, m short, how wonderfully it has 
helped to make the human machinery hi to perform its functions m 
the most perfect manner 

There are on file wnli the owners of Sanatogen no less than 15,0011 
letters from practising physicians praising, indorsing Sanatogen 
Truly, a nugnifiient monument to the value of tins fond-lomc 
But no less imiiressive is the enthusiastic testimony of patients them- 
selves Men and women m the forefront of human endeavor, states- 
men, prelates, authors, lawvers, have written above their own sign.i- 
lures of the wonderful benefits received from Saiutogen 

Wt Bsk TM Mnssdy t* itt »itk SuctMM lavsiatalt nr 

cbOu Ibu, If rn Uk*. sW vt art tab laa sU4 ta law sta 4a aa Atk 


■atrm” tW wark af a a<vaklaa-t> 
baraatsai atria. knaUfOr O^lad ai 
M tf rSal lata^ ta ra* Tkta fca 




Sanatogen it $oU tn three sizes, $1.00, $IS0, and $3.60 

Cat ft fra* ra 

SIB EVERETT BLDG 
I. Nesv York 


The ^uer Chemical Company, 



Hoa. Jahn. W Kam 


Harriaon Fithn 




Solders and 
Soldering 

If you want a complete text book 
on S^dera amJ the art of Sold- 
ering, givmg practical, working 
recqye* and fotmulee whtch can be 
used by mctaJJurgist, the gokfsmitb, 
the sjversmitb, the jeweler, and the 
metal-worker in general, read the 
following Scientific American Sup- 
plements ; 1112. 1 384, 1401, 
1610, 1622, 1434, 1533. pnee 
70 cents by mad. Order from 
your newsdealer or from 

MUNN & COMPANY, lac. 

^PukiUhtn, 361 Broadway, Now York 



nurrclouk RapK^i, the hotoric aawcuboM of 
Muotreel.C^fchec attd the famed Saffuenar Rwar , 
With M StupeiMioia Capea, Tniuty and Etontty 
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rldlculouB to think that miuiafacturar* 
could build two or three bUBdred thouh 
and adding macbinoB every year and not 
flood the market 
1 think some manufacturera of automo- 
bIJee have not yet come to a full reallaa- 
tlon of the fact that they ean build too 
many cars. Thoae manufacturer*. 1 aur- 
nilae. are apt to find 1912 a very hard 
season before they are through with It 
There are eome who may find tbenaaelvee 
in serious dif&cuittes in the next couple 
of years UDieag they plan more conaerra- 
tlve operations than they have attempted 
In the past 
Every manufacturer must rcaltce that 
for every thousand of population there 
Is only a certain percentage of men of 
enough means to buy motor cars The 
automobile manufacturer most consider 
his market The percentage of people of 
means in every community is almost 
exactly as the mortality rates Only 
trouble can result from trying to go be- 
yond the fact. 

In my opinion the future of the auto- 
mobile industry lias in the thoroughly 
standardized med]um priced cars. The 
higher priced cars have a much 
limited market than the medium priced 
cars They cannot be built in as large 
quantities, and yet. quite as elaborate 
manufacturing facilities are required for 
their production On the other hand, 
there are on the market at this time 
number of medium priced cars which 
will give to the average buyer all the 
service he could purchase at any price 
I For this class the future possIbllHles 
*eem to me to be practically unlimited 
I believe, too. that the market for the 
American medium priced lar will extend 
to all of the automobile centers of Eu- 
rope. There can be no question but that 
the American manufacturer is better 
equipped to build a good medium priced 
car than his Euroiiean corapeiltor 
But the medium priced car which 1* 
to be a continued success must be well 
built, well finished and well equipped 
must be able to compete with high priced 
cars, without discredit to Its owner “ 
this end all of the leading manufacturers 
■e working 

In this matter of greater automobile 
values one again has purely a manufac- 
turing problem The high-grade, medium 
priced car of the future, 1 suppose, is 
going to be possible only in an economl- 
■ally conducted factory I believe this 
means eventually that nearly all stand 
ard manufacturers will he making most 
of their parts In their own shops 

the methods of manufacture., too. 
there have been opportunities for extrav- 
aganco and waste which, unless elim- 
inated, will create disastrous dispropor- 
tion between price and value 
I warrant that most of the recognized 
standard manufacturers have been giv- 
ing the public more value each year for 
their money, and I believe that most of 
these standard manufacturers have now' 
reached the point where they are mak- 
ing only a legitimate manufacturing 
profit, and In some cases are not making 
nearly as big a percentage as Is consid- 
ered perfectly legitimate in standard 
lines 

I think that those msnufacturers who 
build (ars of high dollar for dollar value 
and at the same time refrain from over- 
production. have nothing to fear from 
the future The automobile has taken a 
firm place in modern civilization The 
world cannot do without it now and will 
not do without it in the future The 
motor car is no longer a toy or a luxury; 
it is a necessity There will be a demand 
for auiomoblles Just as there has always 
beej] a demand for horse-drawn vehicles, 
until something better than the automo- 
bile Is devised to take Its place. With 
this steady demand I see no reason why 
a conservative production of good oars 
at a fair price should not always bring 
success. 

Ntuneroos G « H '< t < w wi 

1 1 HE French surgoOB, A. Schaehnw, 
removed 14,000 gall-stones from <«je 
patient In one operation.' Being greatly 
impressed by the large number, he sent 
out a questlonalre to ceftaln prominent 
surgeons, asking them to State their ex- 
periences as to this point Kls Mcnlta 
are publlahed In the Oosstfe dvs Bdgpl* 
fotw; some of the flgurea aiw «* Mloiw; 
Mayo-Rofaeon, often foutul onr 540; gt 
one time l,0B8; 2400. MogQJhao, mon. 



6,000-6,000. anachnar. 6,790. 

3.262. Dunlop, 2,011. UorgaoU, 4,06A 
Hoffmann, 3,648. l>angenhuch, 4,000. 
Naubyn. 5,000. Otto, 7,082. 

Oall-stones vary in weight from a few 
grains to about one ounce. 'When single, 
they are usually ovoid In ghapa, hut 
whmi present in large nombere they are 
angudar In outline Qall-etones are much 
more common In the gall-bladder than is 
generally supposed. There is hardly an 
autopsy OB an elderly person that does 
not show from one to several. As Img 
as they are in the gall-bladder they are 
quite harmless But when they start to 
go down the bile duct they are likely to 
serious trouble. 

Hie Cmrent Snmrienoit 

F ew of us realise how the sotence of 
geography has changed In recent 
yeare. A geographer nowadays Is a man 
who studies environments, who examines 
the forms and qualities of ths earth'i 
surface, and who recognises, defines, and 
classifies the different kinds of natural 
units Into which It can be divided. His 
work consists in collecting new Informa- 
and In making use of the material 
thus collected. Mr. A. J. Herbertson, of 
the University of Oxford, sets all this 
forth In a highly Instructive article in 
the current Swplkhbnt, No. 1866. — 
That light actually exerted a pressure 
first experimentally demonstrated 
by Peter Lebedew and by Professors 
Nichole and Hull In an article entitled 
"The Pressure of Light on Gases," Prof. 
Lebedew presents the results of an 
experimental application of the theory 
to comets’ tails. — The planlmetor Is one 
of the most widely used of the measure- 
ment Instruments employed by engineers. 
So few understand the prlndplet on 
htch the planlmeter Is baaed or the 
methods employed to determine If a par- 
ticular instrument in use Is giving cor 
rect results, that Mr W L. Durand’J 
article on the *aubjert will undoubtedly 
bo welcomed — Mr. Frederick C Coleman 
itrlbutes an article on a wire rope 
tramway for German East Africa, which 
some remarkable work In an inac- 
ceesable yet rich region of Africa— Mr. 
Donald Murray, one of several inventors 
who have done their utmost to introduce 
the page printing telegraph, presents the 
first instalment of an elaborate treatise 
on “The Practical Aspects of Printing 
Telegraphy" In whlcn he thoroughly 
discusses the type of machinery that 
must be employed and the commercial 
possibilities of that machinery.— Mr. 

Mast writes on the effect of light on 
the movement of the lower organisms. 
-The practical application of meteorol- 
;y to aeronautics Is considered by W 
H. Dines — Among the articles of minor 
interest may be mentioned those on the 
famous star No. 61 Cygnl, 

Oil Tractor for a Narrow-gage Native 
State Rallv^y In India," "The Founda- 
tion Walls of the Giant Steamahlp Eu- 
ropa,” "A-. New Registering Steam 
Meter,” and "New Physical Apparatus.” 


T he phosphate lands which a year 
or two ago were withdrawn ^m 
entry for settlement by the Federal Gov- 
ernment, constitute, it la said, the Rre^l 
eet known phosphate deposit in 
world. These lands comprise nearly tb« 
whole of Uinta County in Wyomtng, and 
portions of Morgan, Rich and Cache 
[counties in Utah, and of Bear L^te. Ban- 
nock, Bingham and Fremont counties iQ 
Idaho, making in all about 7,600 square 
mile* of territory which is more or leea 
underlain by phosphate rock. Besides 
these vast natural deposits, It is pointed 
out that the gases from the smetters St 
Butte and Anaconda, which are very In-' 
Jnrlous to vegetation, may be smde to' 
yield sulphuric acid for the mantifactBre 
of etfperphosphate fertlHsert. 


A Model Qyd«ivi«M> 

N June 18th, 19X1. Mr. Frana* Lee 
Herreshofl and Dr. CStlatos llederer 
succeeded In making a hydfOaeroptaim' 
model thirty inches long xatso oH Ibis 
water with tts own power 1» 
nf fear fast and main a 
for ahottt 260 feet at a hagM gf AbW 
16 to 20 feet m Caotmt Fatft^ Umr 
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I & Exfioiatirtal Work 

lKSOTA<5S[Sfe?T 

E.V. BAJLLARO CO., MFnmhfert St.N.Y. 


Manuiacetftn oi Maul SpadalMa, Staupia|i, Dm 
aad Tooh. Tliiity Power P r awu at your acnics. 

HodFt & Compuiy, h 

- Ml-1« Vwt MMIfn InaM, « 


Typewriter TYPE S«&7-“Si: 

wHnu mti Odur M a AM e a Ualw Otael Tvm 
M akan a< BtaatUMaea. MatalSeauwe. StOMaa.!**. 
NEVTOJUCITnCH.WOIU. M0iloaaaa2L.R.r. 


DURYEA AUTOS 


8. Dotnu, wunme. i*a. 


RUUBER 

PARIOCIt, OTEAKNS A CO., 
SSthSte SbsMMd Ave-e BrimUyn. N. Y. 



IftlfilTE 


. , . ‘iiwwtee* 

•g itn tia l lbie i si 


SCIENTIFIC AMERICAN 


A Thwe^^y 
Sound Tioiber Bond 

Netting 6% 

Thwe bondf «re Mcuwd by Fimt Mort- 
upon (tending: timber, Uiul, nulla, 
r^lrottdiind other property coiiarmitivcly 
valued at nearly fiw tbnu the amount of 
the i(«u«. The eteeUieUen have aa actaal 
hneeteMit balMtkaba«l( af >ora tkaa two 
aad a half teaa tka bead iatae. Based 
upon resent ope«tions the net earning* 
will anow a large margin over principal 
aud interest re<)uir«nient8. The innrf' 
gl^ j^videsfor a sinking fund siidinent 
to retire thi* bond issue from the es- 
haastion of considerably le«» tluin half 
of the timber security. Tlie bonds ma- 
ture in equal seini-anniiai installraents 
froth SIX months to ten yean and the 
margin of security will rapidly im tease. 
We recommend these bonds as a most 
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; Electricity 

1 Turbine-dnven Veseel With Electrical 
Speed Kedurtiun. — Opportunity foi com- | 
I paring .tiic pcriormance of recent Im- t 
1 provenmiits in speed reducing geam with , 
generator-motor eystema of contiei tion , 
betneou steam turbines and propellers ] 
will be offeied In the construction of i 
two slater shlji colliers now building for ) 
the United States Navy, as we read in , 
'the Elutrunl Worltl. The new collier ( 
"Neptune’’ is to be equipped with Mel- , 
vine MacAlp ne reducing gears, while the , 
turbines of the new coal-cnrrlor "Jupiter" i 
I will drive generators which in turn sup- j 
ply energy for operating the motors on , 
the propeller shafts. 

Power Brakes on New York Surface c 
Llnea.— ’t'he Publli Service Commission c. 
has been eoiiBldeiing the advisability of r 
requiring all the surface railways of r 
Greater New York fo equip their cars c 
with power brakes and folding steps If a 
this la carried out, says the Eh-rtric g 
Railway Journal, it would mean the g 
equipment of 3.C30 cars, distributed j 
among the following coiupaules* Metro- | 
polltan Street Railway, 622, Second Ave- ( 
nue Railroad, 250, Brooklyn Rapid Tran- , 
sit, 1,807, Coney Island and Brooklyn f 
Railroad. 459. Long Island Electric Rail- ( 
way, 16, New York City Intel borough 
Company, 40, Richmond and Midland 
Compan'ea (Staten Island 1. 20, Union I 
Railway, 416 In 1910, 455 accidents wore h 
reported with double-truck cars equipped s 

• with hand brakes i 

Torestrlal Magnetism.— The first men ' 
tlon of a niagnetle iiole Is made by Giro- ® 
lamo Fraeastro In 1530 Fifty eight years * 
later Uvlo Sanuto makes lueutlon of iico 
inagnotlc poles. The sclontlfli develop t 
ment of the theory of terrestrial mag " 
notlam may bo said to have taken Its 
origin in the hands of Wllllatn Cillbeit 
(1600), who regarded the earth aa a ' 
great niagm t This Is the same Qllbcrt ’’ 
who first applied the term 'eleitrlc foice" f 
to the aftrartlon and repulsion manifested d 
by rubbod amber (Greek "elektron") li 
Certain variations of the magnetic dei 
llnation were showui to have a peilod of 
twenty-six days by Broun (1861). and the J 
I significance of this observation was ■' 
I imlnted out In 1887 by Adolf Schmidt. 

' who drew affentton i*o the parttllellsni be I 
tween the period of declinations and that 1 
' of sunspots ' 

The ^‘Loading” of Telephone Circuits, j 

I —In an editorial comment upon the ef j 
I fecti of the recent hot weather upon the ^ 
telephone traffii , the EU-ctrU al M’oi ui re- j 
marks Thi recent hot wave, unpieie i 
dented In the records of tbo Weather ^ 
\ Bureau for certain sections of the toun- ^ 
try, has had a temarkable effect In neatly j 
doubling the normal volume of telephone <- 
; traffic In some of the Eastern cities and q 
towns The regular telephone subscribers j, 
acted as thiiugh they could heart keep cool ,, 
by keejiing the telephone switchboaids 
hot It Is said that the modern telephone ^ 
system hn« rendered posslb’e the modern ^ 
many-storied office building, by roplaclng 
the nieswngers that would otherwise 
overcrowd the elevators, so that the tele 
phone Is the reincarnate ghost of the dis 
placed messenger boy. Now It may be 
said that the modern telephone svatem . 
has substituted talking for walking In ' 
the hot wave Inteivals of the American 
summertime f 

The History of the Oacillatory Dis- ' 
charge.— *! Is Inteiesting to note the his- 
■ torical sequence of events leading up to " 
the full understanding of the phenomenon I’ 

• of the osclllatorv discharge, whbh Is at 

t the present dav of such Interes' In con- •“ 
' ncetlon with wlieleas telegraphy and the '' 
' design of lightning conductors The first *' 
observation having -any bearing on the *' 
subject might' he said to be that of the t 
astronomer, Felix Savary, who hi 1874 “ 
observed that the dlseharga from a Lev " 
den Jar would niagnetlae a needle some * 
times In the one direction, sometimes In ' 
the opposite This observation was re • 
paated In . 1842 by the great American * 
physicist, Joseph Henry, who rightly at r 
trlbuted the efl«’t to the oscillatory char ' 
acter of the discharge. The theory of • 
the discharge from a condenser was t 
worked out In 1853 and the succeeding c 
years hy 'William Thomson (Lord Kel 1 
vln 1 , and Foddersen encceeded in 1858 in f 
actually renderiu* visible to the eye the i 
aiteTOKtione In the Bjiark This i 

_ hy mftm » fWMly j 



the .«ofllaeal light may 
oilgin On the basis 
ments Blrkelund sugge 
be a ring of lumlnoiu 
In the plane of tie 


obseivatlons of the slugulai phenomenon 
called ‘‘white water" are collected It la 
more frequently aeon in the fropbal part-i 
of the Indian Ocean than anywhere else, 
and It Impresses some observers as weird, 
ghastly and awe-inspiring The ocean has 
n milky look and the t,hlp seems to be 
passing through a kind of luminous fog. 
In which sea and sky appear joined and 
the sense of distance la lost The phe- 
nomenon Is believed to he due to some 
form of phosphorescence, but a saiisfac 
lory explanation of it Is yet lacking 

Wonderful Wells of South Dakota.— 

East of the Missouri River In South Da- 
kota, It ts estimated, more than one lUou- 
sand artesian wells now exist, drawing 
Iheh water from the supply carried be 
the underlvlng sandstone formation, and 
supposed to come from the Black Hills 
and the Rocky Mountains) These wells, 
used mainly for irrigation purposes, are 
from 500 to l.OOO feet deep, and the pres- 
sure of water In the eastern part of th< 
Slate Is sufflc'lent to gi\e a surface flow, 
except on the highest land.s One well 
Melds .1,202 gallons tier minute, and fur- 
nishes power for a flour mill bv day and 
for an electilc light plant by night The 
development of this soiirc-e of water sup- 
ply Is still going forward 

Metaorological Wireless Telegraphy in 

Japan. — In the Journal of tht Mchoro- 
loffiral Sorirty of .Inyan for Msv 1011, 
T Sfikl writes of (he use of wireless 
telegraphy In the Japanese weather aerv 
tee The first wireless weather messages 
were sent for gome time in 1906 between 
the leanporarlly established naval sema 
Iihore On Hachljojlma and the Central 
Meteorologleal Observatory The present 
system went Into operation In May. loin 
All vessels passing within range of wire 
'ess communication with anv coast sta 
tlon are rc*questcd to send a cipher reiiort | 
of meteorologlcv* ohservallona taken at . 
6 A M. 2 P M, and 10 P ,M to' the 
Central Meteorological Observatory at 
Tokyo If the weather la threatening 
additional ohservillnns are desired In 
exchange' or this information the Ohserc 
Btory ac'ticls out wlie’psa warnings to all 
vessels within range whenever a typhoon 
or dangerous evclonle depression la ri^ 
ported, giving the position of the storm, 
haromefrie depth, and direction of move- 
ment Reports are being received from 
a laigc number of vessels Some of them 
come fiom as tai east as the 180lh merld 


The New International Cloud Atlas — 

Copies of the new edition of the Interna 
ilonal Cloud Atlas have been diBtrlliuted 
On the whole, this work Is disappointing, 
ns comparc'd with the previous edition, 
published In ISae The definitions of 
clouds have not been materially alten'd, 
except that utrnfnK Is now defined as “a 
uniform layei of cloud icsemblliig n fug 
but not resting on the ground,” In ac 
c'ordance with the decision of the Intel 
national Metoorologiral CoinmWtee Of 
flcinl status Is given to the terms rirrus 
iinrinun and rtrnmt bula. Knglish-spoaV- 
Ing meteorologists will he astonished to 
learn, from this work, that the eoramon 
English name of the olto-owwiclus rloud 
is “groat waves"! The earlier edition 
contained an “index of figures " In which 
was given the history, description and 
author of each of the paintings and pho- 
tographs This useful feature Is unac- 
countably lacking In the new edition 
Most of the colored plates of rlonds are 
copied from the old edition, but are in 
ferlor in workmanship, on an average; 
and some of them are decidedly less char- 
acteristic pictures ot the oloud-types de. 
plcted- 


Does Your 
Engine Pound? 

Pounding, misfiring, 
backfiring and premature 
explosions warn you to look 
for the hard carbon deposit 
caused by unsuitable oil. 

In producing Polarine Oil 
we have practic^ally elimi- 
nated the carbon-forming 
elements. 

At the same time we 
have preserved its lubrica- 
ting qualities. 

Polarine does not break 
up or lose elasticity under 
severe friction. 

It holds its “body” under 
extreme heat It flows 
freely at zero. 

Before the final product 
leaves the plant it must 
test up to the most rigid 
standards ever set for a gas 
engine lubricant. 

On the road it has al- 
ready demonstrated its high 
efficiency. 


fldK 


The Polarine brand covers : 

POLARINE OIL (in gallon 
and half gallon sealed cans, in 
barrels and half barrels), PO- 
LARINE TRANSMISSION 
LUBRICANTS, POLARINE 
CUP GREASE and POLAR- 
INE FIBRE GREASE. 

These lubricants cover the 
needs of every part of the car. 

Send to our nearest agency 
for “ Polarine Pointers ” which 
includes hints on the care of 
motor cars. 

Standard Oil Company 








!P1 


I .h't >■ . \ 


i-M 




m:^ 



In every respect it is beautifully finished The 

upholstering is of good leather stuffed with 
^ hair All trimmings are of the finest materials 
available This new model from every possible 
comparative standpoint is the greatest value for the 
money that has ever been placed on the market 
MTji People are apt to wonder why other manu 
^ facturers cannot equal this value It is for 
^ just this reason All manufacturing progress 
IS due to better and larger manufacturing facilities 

the mo(t efficient methods of handling men and theeconoroi 
cal marketing of goods As any busineai increaaea itt pro 
duction cotta decrease The larger a factory output becomes 
the better economical methods of manufacturing can be in 
corporated in the business 

Pins locomotives toothpicks or automobiles 
^ can all be made at less cost when manufac 
^ tured in great quantities than if made piece 
meal Materials — steel leather hair rubber 

etc — can all be bought at rock bottom pricea if purchaaed in 
the greateat quantities These are existing commercial facts 


Wk*el Imuc — 105 lach«ft 

TrMul-5f) incba 

4 nchc« by inch« Cylinderi 
•eng a ely L head type lari* • sed vi 
valve tp nil cncloved io alumlnutn houg 


Specifications 


Stwiaas Suml-elHpdc iroat threc-guaiter alllp- 
ue raar Ili iDch wide 
Frame — Preesed aieel 


Staerlaw Caar— Wonn and wdaieBt idioetable 
lS-la3 wheel 

Freof Axle — Drop ferded 1 taoiaa 
Kaar Axle — Saml'tkwtbia 
WIsaala— ArtUler)' wood 12 ipohaa wide hub 
Sasaet 

Spokaa — llf loch spokes boll lor eeeh spohe 
TIrea- J2-loch by 3M-ioeh 
Mohair top aad ilasa wiodshiaM SCO additloaa! 
Oolcfc datachaWe liras — The moat rational 
gniefcaas operated loa«oat-lIvad liras aside 
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H.P. 

The Most Progressive Step in 
the History of the Industry 

Five- Passenger Touring Car $900 

B ' I HE introduction of our new five-passenger fore- 

door touring car (Model 59) at $900 is probably the greatest 

single manufacturing stride ever made in this or any other industry It 
IS an industrial leap directly due to the remarkable and economical pro 
gress of a giant institution To start with this car is a real automobile— not a little 
frail cramped machine but a good big roomy car that is ample for five passengers 

And as a matter of fact it has more power than you will prooablv ever care to use 

The motor is the famous Overland type— 4x4>4— ana will develop greater power than any other of a 
similar bore and stroke It has the fashionable fore-door body with door handles inside and with center 
control And what is more it is built right — having the strength of cars that cost twice the price 


The Overland plants are the greatest of their 
^ kind in the world We employ more men — 
^ use more labor saving automatic machinery 
and buy our raw materials m greater quantities 
than any other manufiseturer Our output is 20>000 

can a year It cotta about aa lovcfa (or the 5 OOO-car factory 
to aell ita output aa it doet for the factory making 20 000 can 
conaequenilv the coat of each car of the 20 OOO-car factory la 
one fourth mat of the 5 000 car factory and the man who buya 
an Overland pocketi the diffiercnce 

^T[ The Willys Overland Company has no fixed 
^1 indebtedness or bonds It has no heavy 
^ interest dates to fear The stock is all owned 
by Us president— John N IV illys He personally 

directs the entire organization 
JTIT We are positive that no other manufacturer 
^ today can produce this car and sell it at tljis 
J price except at financial loss Wnte for cata 
log F27 describing this car It will be worth your 

while Thu year we have 9 body atylet including runabonU 
roadster! small and large tounng can lorpadoes and coupes 
Horsepower runs from 25 to 45 Prices S850lo$2000 

fort deer tvurwg car and two passenger torpedo roadster 
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The purpose of Hits jouinal is to tiuoid <i( cat atelif 
and in simple terms, the ivorld’s progress in scientific 
hnot^ledge and industrial aduevi meiit. It seeks to 
present this information in a form so readable and 
readily understood, os to set forth and emphasise the 
inherent charm and fascination of science 


The Coroner on the Bridg«port Railroad 
Wreck 

A S the result of liis in\estif{ation of the recent 
wreck of an express train at IJridjteport, the 
coroner finds tin New llailroad guilty 

of "criminal negligence’’ in providing an unsiiitalile 
cross-over between tiic express and local tracks at 
the point where file disaster occurred. Although 
we agree with this finding so far as it attributes the 
wreck largely to the cMsti net of a short cross- 
over. an opinion which is entirely in accord with our 
editorial on this subject in our issue of July 2‘2nd, it 
IS imshing tin matter too far to designate the prac- 
tice of till company as criminal. 

Criminal negligi-nce can be charged against a 
company only wlien it neglects to follow proMsions 
for safe operation which have been established by 
law. or when it falls below the practice which has 
( omc to be regarded among tin railroads as suf- 
ficient for safi operation. Judged by either of tliesi 
tests, the New Haven cannot bt held blameworthy 
Tin use of short cross-overs between express and 
local tracks, or in locations where express trains 
running at full speed have to hi switched from one 
iratk to another, is unfortuimti ly very general in 
railroad pr.aetice. A few of the last roads, it is 
true, an nlni' to tin danger; and, as we ))oinU'd out 
111 the iirtieli reiernd to, one at hast of tin m is 
revising its traeks Itv eliminating short eross-overs 
on main four-truck roads when fast express trains 
inav luni oeeiisioii to cross from one tr.itk to an- 
otlu r. hut these an tin ixiijitions and not the rule. 

On the otiii r point raised In tin yoroner, that it 
IS iiiexpi dient to use sliort cross-overs on lines <ner 
which 1 X press trains run. the coroner is inllnly eor- 
rict rill danger of ,a wrick through failuri of 
till hiiiiian ileinint is so iniimntni. that we think the 
suhpit (hiimnds ihi iiniiii di.ate attintion of the 
Intirstiili ( omnieree Connnission. and the jiassage 
of a law ref]iiiriiig thai siieli cross-overs lie ni.idf of 
a jiniper length and flu eiinafun of tin turn-outs 
1)1 iiiadi so I ,isv th.at expnssts can taki them at 
high spud without danger of dsrailiiKiil Although 
tin lost of making tin s< diaiigis would he consider- 
abh , it woiihl he will n paid hv the ((renter safetv 
w hiell w Dll 1(1 he SI ( un (1 ( ( rlniril \ . iii i asi s like the 

Bridgi port wreek. ■where the cost of damages will 
prove to he I iioriiious. tin imislment would prove to 
bf gpooil I eonomv 

Solving Labor Questions in the Laboratory 

A MONCr till mam on tliods pnTjMised for the 
solution of difi’u iilfies between the employer 
iiid the worhni.aii. surely tin most original is 
th.it suggested bv Dr A Imbirt, who, in a recent 
]iap( r piilihslfial in the /wear fh nfr/ih dcs Sen tiers, 
pri)|)os( s to apply laboratory' methods to tin solution 
of tin wane jirotih in. Tin .iiitlior htlnves that 
plix siologv can fiirnisli us -with some pri else m- 
forniation on tbi question of tin ratio equivalence 
bitwiin work and jiay. 


Proceeding on th« pro^Kwltion that, in the work 
of a human or animal machine, the energy expended 
is produced by an increase In food above the amount 
which the organism requires when at rest, he makes 
the statement that the proper remuneration for work 
can be exactly determined, and this for the reason 
that it should coreeajHitid exactly to the cost of the 
extra food winch made the work necessary. 

Till" author considers the case of a jnistraan 
who travels daily .^.j kilometers on a bicycle in a 
level country, and whvi kept a record of the quantity 
and (|uality of the food which hr consumed during a 
fortnight, the calorific v'alue of which jier day was 
calculated to he S,200 calorics. The dav's work was 
estimaUd to be 1 40,000 kilogram-meters, correspond- 
ing to .'l.SO calories of hi at. Assuming a value of 
one-third for the efficiency of the huinan motor, Dr. 
Inibert determined that the iKistman's daily work 
required tJie combustion of an amount of fo^ Cap- 
able of furnishing 990 aalorie.s — .an estimate which 
agrees very closely w'lth one based on numerous 
jihysiological experiments showing that the human 
organism at rest requires daily on an average a 
quantity of food capable of furnishing about 2,300 
calories. Now the difference between that and the 
.3,200 calorics representing the value of his daily 
food as recorded bv the postman gives a difference 
of 900 calories, winch agrees fairly well with the 
990 ( .alories obtained by the first methixl of calcu- 
lation. Tlic iman equivalent may be taken us 945 
talories. 

The postman found that the cost of his foinl was 
85 ceiitiines a day, and from this it follows tliat 
till cost of his work was 25 centimes a day, instead 
of tiic four francs which he octually receives. It is 
evident that his pay should be bastd on something 
more than tin inoiietary equivalent of the work done; 
the most selfish cinj)loycr would concede that the fwy 
should cover at least the 2.300 calories of food re- 
ejuired bv tlie man at rest, in addition to the 945 ex- 
pended 111 work. Furthermore', he needs in ad- 
dition to food, slicller and elotliing, so that ho should 
ric'iivt nil additional allowance to pay for food, rent 
and clothing, items whieli arc inseparable from any 
istmmte of wagc.s, evtui when ilwy arc constdeird ex- 
clusiv'cly as TPuiuneratlnii for wA done. Tfif 
should ))rovide for the HU})})ort of the worknian’i 
fainilx. Therefore, physiologically considered, the 
system of payment based on the monetary equiva- 
lent of the merfase of food required is certainly in- 
adequate, and the pay should be based upon an in- 
telligent consideration of tiie general circumstances 
of the workman's life and surroundings and his rea- 
sonable expcetatlon of comfort, recreation, family 
life and provision for old age. 

A more direct application of laboratory methods 
Was that made in the soutli of rraiiee, where hun- 
dreds of women are emplovcd with pruning shears 
in cutting up long Americ-nn vine shoots into cuttings 
suitable for planting, Jt is a mechanical operation, 
tapable of exact measurements. By applying to the 
sin ars a simple dynamometer in the shape of a riili- 
b.T bull). Dr. Inibert measured the work done, by 
iiK alls of the travel of the fingers and tin pressure 
t xerted, the latter briug recorded on a moving strip 
of paper. The cuttings are classed ns large or small, 
aeeording as their diameter is greater or less than 
SIX iinllmieters, and tlie pay is 60 centimes per 
tlionsnnd for the large cuttings and 50 centimes for 
tin small ones. The women asserted that the dif- 
ftreiic' of ten centime's was not sufficient, and tliey 
olilailii (1 an increase of Jiay. 

From tin paper tracings. Dr. Inibert found that 
for eaeh e e ntime of pay the worker exerted a total 
effort of JIO kilograinines in cutting the small stems 
at 50 centimes per theiusand, and a total effort of 2CC 
kilograDimrs per centime in cutting the large stcDis 
at 60 centimes per thousand. It was evident from 
these figures that the pay was not proportional to 
the work, and the experiments furnished an incon- 
testable proof of the justice of the women's demand*. 

1 or if fifty centimes was paid for the small cuttings, 
the pay for the large ones should have been 1*0 
ei ntimes instead of 60 per thousand. 

Dr. Imbt'rt claims that his system can be applied 
to a wid.' range of manual work, where the multi- 
jilicity of mechanical actions would seem to present 
an obstacle, to experimental study of this kind. For 
instance, he nsesd tt successfully to determine the. 
actual work accomplished in moving bags and bales 
with a hand-truck. The correctness of his con- 
clusions would seem to be borne out by a comparison 
of the Same work when' it was done first with a 
truck and alternately then with a wheelbarrow, the 
wheelbarrow proving, of eourse, to be tlie more 
fatiguing medium. The article of Dr. Imbert which 
is published in fall in the current issue of the Sun- 
PLEMKNT, will be found to repay a careful study. 


AmaziBS Progrew In Avifttion 

F or the Uiird time within the past three monthi 
a French 'naval lieutenant, who learned to fiy 
only the first of the year, hM won a long- 
distance cross-country race and demonstrated hU 
prowess in airmanship. We refer to Lieut. Con- 
neau, who, flying under the name of Andre Beau- 
mont, has met with wonderful success in avistkin, 
In the Paris-Madrid, Paris-Rome, the European cir- 
cuit, and, lastly, the London Daily Mail’s Circuit of 
(Jreat Britain, Lieut. Coniieau, flying a Bleriot mono- 
plane, has been among the lenders. In all but tlie 
first-mentioned race he has succeeded in finishing 
the winner. 

All of those races have been from 900 to more 
Ulan 1,000 miles in length, but the English circuit 
was the most difficult on account of tin- rule requit- 
ing the aviator to finish tlneitace with the same aero- 
plane and motttr with which he started and without 
the replacement of any of the essential jiarts. 
Three French monoplanes, piloted by two French- 
men (Lieut. Conneau and Jules Vedrlnes) and one 
F.ngllshman (Mr. Valentine) led the race from the 
start. Valentine was forced out after a gallant 
struggle and after he had completed half of the 
circuit, on account of a broken propeller; but his 
two competitors, because of their experience and 
training, finished the race without mishap and in 
ix'cord time. When the rules of this race were 
formulated it was believed that ten days would not 
l)t too long a time to allow for the completion of the 
circuit, yet despite the enforced rest made necessary 
by the rules, Licot. Conneau and M. Vedrines com- 
pleted the course in 3 4 1-2 hours and 8.5 8-4 hours, 
respectively, and finished a week ahead of the time 
limit which had been set for the completion of the 
race The actual time in flight of the French lieu- 
tenant was 2S hours and 28 minutes, corresponding 
to an average 8|>eed of 45 miles an hour, while Vpd- 
rines required an hour and 16 minutes longer, which 
reduced his speed to 42.8 miles an hour. The speed 
averaged by the winner in this race was shout the 
same as the speed he made in the European circuit. 
The remarkn^le feature of tlic race was the fisct 
. that- It - vsi M i i sMin p 4(etsA.-Mi^tlMiiA'f ats l t n ^^ 
of the mitchliles, and distances ai greatns from New 
Vork to Montreal were covered at a 60-miie clip. 
The present race was for the aeroplane very similar 
to the. " sealed bonnet ” contests that were in vogUt 
a few years ago for automobiles. It is interesting 
to note that a prise of ^.30.000 fw tile first aviator 
w'ho should fly from New York to St Louis — a tfis- 
tance of about 1 ,000 miles — even with a time limit 
of 100 hours, did not interest any aviators, Ameri- 
can or foreign, when it was offered a year ago. It 
is doubtful even now whether this prize would 
attract any foreign aviator should it be put up for 
eoinpehtion again. What is needed in America is 
a prise of $50J)00 to $75,000 for a circuit race of 
1,200 to 1,500 miles. If the Aero Club of America 
could organise such a race, it would show itself 
worthy of being the representative organization, and 
would encourage a development of aviation in a 
way that has never yet been done in this country. 

Next to endurance in eross-cDiintry flying, the 
endurance of man and machine in a single fliglit is 
one of the most Interesting questions. At the end 
of last year, Hinry Farman attempted to remain 
aloft in continuous flight for n (leriod’^f 12 hours. 
He actually succeeded in flying continuously for 8 
hours and 12 minutes. Since then he lias always 
Ix'cn eager to Increase his record to the half-day 
)K)int. On July 21st, M. ^oriden. In one of his 
machines, mamfjfed to fly continuously for 1 1 % 
hours, during which time he covered a distance of 
469 miles. It is claimed that lie aliglite-d on account 
of fatigue and not because his fuel was used up. 
On July 26th, at Mlneola, St. Croix .lohnstonc, in 
a Moisant monoplane, made .39 circuits of a 5-mlle 
course, covering 195 miles in -t hours, 1 minute, 
54 3-5 seconds, in an effort to break M. I.oriden's 
record. He was obliged to descend on account of 
motor trouble, but he raisevl Parmalee’s endurance 
record, made last January at Los Angeles, by 22 odd 
minutes. 

The above achievements sliow the wonderful 
strides that are being made week by Week in avia- 
tion and lead us to Wieve that within a very few 
years we shall have tra«i-«mtlnental and trans- 
Atlantic nfroplanes flying at faster speeds than the 
modern express trains, 

Even at the present time express-train speed has 
been greatly exceeded. In the English circuit LleuL 
Cmnenu flew the 843 miles from London to Edin- 
burgh at sixty miiles an hour and beat by a whole 
boar the fast "Flying fWtsewn’' eirjpjvi/it, while In 
the P«fki-Kis»di^ roee Vedrtoes* the pO' 

rnilen bvttnm Aa|nBlentowF%fl!|i^ 
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Eighty Years of Lxxjomotive Practice in England 

How the Old “Rocket” Compares with a Modern Engine 


I N liM Moonipanrlng Hlu«tr«tion an latorMtlng im* 
»r«Mioc ia conveyed at tto« devetepment of the rall- 
wty loecoiotiTc la Omt Brtutn durlay a period of 
tishdy yean, SUphMison’a famous “Aocket” la tiere 
.shown tn compaHsoa with the latest type of London 
and Noi^b western Railway paasenfer exprew traSc 
hwoaotive, *'W. 0. BroekMiarst, No. IlM," of the new 
‘'Oeorge the Wfth" olaes, and their Jturtapoeltlon 
aCorde a eompreheaalve idea of the remarkable strides 
that have been made in railway eagtneerlnK upon 
Brttiah ratlwaya The "Rooket” was built In 1829, 
and took jiart tn the famous contest at RatnblU, when 
the directors of the Liverpool and Mancheeter Ball- 
wi^, now forming part of the London and North- 
Weatern ayatem, oOered a prise of t2.S(10 for tbs pur- 
{Kws of deciding the questtaa of the adaptability of 
steam loeomotivea for working railways, rive engines 
wars entered in that claasic competition, from which 
the “Roclost,'' as is well known, emerged victorious 
It is interesting to compare the weight and speed* 
of the train in this competition, which may be r»- 


was not to exceed 50 pounds per square inch In 
the actual trial the “Rocket" attained an average 
speed of about 19 milea per hour while hauling a 
train Weighing 12 tons. 

Btephenson'a engine had a cylindilcal boiler meas- 
uring 6 feet in length by 3 feet In diameter, with flat 
ends, having 26 copper tubes of 3 Inches diameter 
The firebox was 2 feet wide and 3 feet high The 
cyllndera, two In number, were 8 inches In diameter, 
and had a stroke of 16^ inches, while the diameter 
of the driving wheel was Inches The engine 

exerted about 20 horse-power, and weighed 9,296 
pounds, while the tender weighed about 7,168 pounds 
The lateat London and Northwestern engine standing 
alongside is one of the latest types of express engines 
used In this company’s express traAc. The I wo Inside 
cylinders are each 20% inches In diameter, and have 
a stroke of 26 laches, with a boiler pressure of 176 
pounds per square inch, or three and a half tlmea 
that allowed In the "Rocket." The boiler U 62 Inches 
in diameter, with a barrel 141% Inches long, fitted 


tender 86,920 pounds, giving a totid weight of 219,98-1 
pounds It Is fitted with apparatoH for picking up 
water from troughs while travdim; ai full spued, and 
has a tank capacity of 3,00U galli.us. while It carries 

7 tons of coal 

In order to test the power iiiul i diiability of this 
type of engine, the first locomotive hiillt the “(leorge 
the Fifth," made an cxicorlmciital run between Crewe 
and Buston, 1.58 niilcH, with a train composed of a 
dynamometer car and l.i S-'wheeled coirldor conches 
weighing 357% tons, and with (uigine .iiid tender 
■weighing 454% tons On the outward jnurnev one 
stop was made at Rugby, the aviingc speed between 
these points being 51 in lies pci hour the highest 
speed recorded being GS mibs per hour Between 
Rugby and Euston the average speed was 58% miles 
per hour, with n maximum of T.'i miles per hour The 
return Journey from ICuston to Crewe was made with 
out a stop, which distanic' was cosered from station 
to station In 2 hours .til minutes, giving an averaee 
speed of 6(1% miles per houi, with a maximum speed 



8t49h«BMW’a md the lateat type of English locomotive (George the Fifth type). 

A STUDY IN LOCOMOTIVE EVOLUTION 


garded as the standard for those early days, with 
those of moderj times. It was atlpalated in the 1829 
oompetlUon that the successful engine, if it weighed 
6 tons, should be capable of drawing after it, on a 
level plane, a train of the groaa weight of 20 tons, 
including tender and water tank, at the rate of 10 
mUaa an hour, white tha*’Bteani preasure In the boiler 


with a steam superheating arrangempul by means of 
which the temperature of the steam Is lalsed to 650 
deg F. before being used In the cyllndcre The fire- 
box is 7 feet 4 inches long by 4 feet 1 Inch wide 
cutaida the casing. The coupled driving wheels are 
81 Inchea in diameter, while the weight of the engine 
In working order is 133,064 pounds, and that of the 


of 78bj miles per lintir These epeeds and weights 
compared with what the "Roc kel" uiblevcd illustrate 
strikingly the enormous progiess made iii one bram h 
of railway engineering, and show thi gteat facilities 
placed before the publir for rapid tiansli from one 
point to another In these days ,is coiniuircd with the 
condition In the early days of British railways 


Tke Coni^ 

D a. mLLLUd B. BROOKS, dtreetor of the Smith 
Obeervatory, and ipraCeseor of aatronomy at Ho- 
hakt Oollage, Geneva, N T., discovered another comet 
oa the alght of July 20th. lit* poettlon waa right ae- 
■ eouion 22 hoars 12 ’mtnutes 40 seconds; fieolination 
aiarth 22 fiagreea «7 rntnataa. The comet Is in the 
eoBStctlatioa Begastw, and ^ moving slowly In a 
amrthw^sstarly direction. 

iFhlle not at pment vioftU to the naked ay*, it 
Ig.a fairly bright totsseoplc ootnet. and its movements 
Will tie ohwffvad with tetersat TWs ts the twenty- 
Mntli oomat dlseowsfi by Prof. Brooka-Ms la««r num- 
ber thnn a^y «her *itwn<w»ar has found. 

A (iMWt waa disoonwail by ICI«** nt the Lick Ob- 

.- B s f v nf i M y «a mr dtb i* a. 4 h. jh m. «.« a.-, 
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An obeervation of this comet was obtained by Dr 
WlUlam R. Brooks at the Smith Observatory. Geneva, 
N Y , on the mOmlag of July 13th'. In R A 4 h 40 m,. 
Dec. north 24 dag. 10 m , which shows the motion of 
the comet to ibe southweat. It is in the coneteUation 
Auriga, and og the laat named date about 11 degrees 
south of Capedta. 

ft- la now a bright taleacoplc comet and has a 
visible tail, 

Mseries in Monktiyg 

M any attemyia have been made to cultivate the 
apeettlo otgaalsm related to the cause of meaeJes 
in the bkiod of s«eh animals as are commonly used 
for experlmstRs Oh serums and toxins, etc , but with- 
out sudoass. About seven years ago an English experi- 
menter tried in vartous ways to infect chlmpaasees 
i»y injection of blood taten from a meaalea patient 
but got 0 ^ Sfggtivo Nsalts. 


Within the last year Dr .lohn F Anderson Direc- 
tor of (he Hygienic I>aboralory, and Dr Joseph (lold- 
berger have carried on similar exiMn-lmenta with a 
number of rhesus monkeys The blood used was 
drawn from measles patients The munkevh showed 
rlues In temperatures chara<dorl8tlc for tliis (llseasc, 
and In a number of cases thwe were disttnci crup 
tlons on various parts of the skin Two of the 
monkeys that showed distinct Hym))tomB wcr.> held 
for the purpose of IncR-ulaling other moukev-. two 
n«w ones being Inoculated from each Aftei ,i num 
bar of days, each of the monkeys ehowed definit.' 
reaction In temperature, one in each i.clr aNo show 
Ing an eruption of the skin From these evperiments 
It may be hoped that further rewateh in tie- atloinpt 
to obtAin anti-toxic sera for nieasbw. oi at auv rata 
further light upon the nature of the disease, will be 
more profitable for treating the maladv, than those 
of tbs past. 
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The “Electric Arc” 

A Pioneer Electrically-propelled Ship 


Ily the KrijrJish Correspondent of the Scientific American 


r -ion snmp two or thr«p years past 
tin'll' lias bpen considerable ara- 
ib'iiiK (Hhi iixBlon regarding the poaai- 
bllllii'H of propelling large vosaelB bv 
an ell'll Ml 111 «ystom Two Scottish 
eld till 111 engineers, Messrs Mavor and 
('oiilnon of Glasgow, who have devoted 
(onslderable attention to this problem, 
have lairled theory to a practical stage, 
a special vessel having been built by 
the Dumbarton shipbuilding firm of 
Mai Luren llrothers and equipped with 
the e'citrlc propulsion set which they 
hate evolved for tisc with alternating 
current Through the eourtesy of the 
invenlois we are enabled to describe 
the featuicH and illustiate this Interest- 
ing craft 

The vessel measures FiO feet between 
IKirpendliulnrs, has a beam of 12 feet, 
molded depth of 7 feet 4 Inches: ii 
maximum draft of 4% feet, and la cer- 
tified hy the Board of Trade to carry 
fifty passengers it has been chris- 
tened appropriately the “Klcctrlc Arc” 
The mechanical equipment Is carried 
out on the lines set out hv Mr Mavor 
In his paper, read before the Institu- 
tion of Engineers and Shipbuilders in 
Scotland In February, ISIOS, and before 
the Institution of Civil Engineers in 
December, 1109 It comprises a six- 
cylinder Wolseley gasoline motor devel- 
oping 40 brake horse-power, driving an 
alternating curtenl dynamo with Its ex- 
citer, the propeller being coupled to an 
alternating current motor The swltih 
gear Is operated from the deck, or from 
the engine room, as desired 

The Inventors point out that although 
eleetrlc propulsion Is not necessary or 
suitable for all vessels, yet In manv 
cases It will form a convenient and eco- 
nomies! addition to the power equip 
ment of a ship Hitherto electric trans- 
mission for marine propelling purposes 
has always been carried out upon the 
continuous current principle, hut while 
this method is very convenient and suit- 
able for small powers, Its utilization 
offers serious difficulties in large in- 
stallations The Inventors therefore 
malnlaln that alternating current mo- 
tors alone are suited for the trans- 
mission of high powers at sea They 
accordingly evolved their own lines 
upon which such should Ik* applied, and 
the present large size model for actual 
practical experiments was constructed 
fo deraonstrntc the posslhllities and ad 
vantages of the system in regard to 
large vessels, and also to gain expe-*" 
rlencp In details of application and 
handling of this equipment 

The motor has no brushes or slip- 
rings It is of the type known as the 
‘'multiple wound machine,” in which 
there are in Ihe present Instance two 
Independent windings The current 
used Is alternating three-phase The 
generator Is designed to give two 
power-etreuits to the motor, to repre 
sent (he condition v^-hlch would obtain 
more usually when larger powers were 
Involved and where two or more gen 
erators would 1>p In use for the full 
power 

The first combination of generator 
and motor windings gives full speed of 
7 2S knots, and the second combination 
about ' two-thirds of full speed — about 1 
knots The power applied to the pro- 
peller 1 b determitied by the electric 
control, which In the present ease Is put 
In the hands of the navigator and 
operated from the bridge 
The first trials with the "Electric 
Arc” prove^ eminently successful K 
was run o'^er the measured mile In the 
OarekHh, the tests comprising the 
Stopping, starting, speed-changing, re- 



The engine and dynamo room of the “ filectrie Are.” 


TeralDs imd muenvortag quallttos of 
the vessel. Tbs nadan B{M«d atUlned 
was 7.25 knots, with the propoitey mak' 
lag 416 revolutions per minute. The 
current readings showed that about 25 
brake horse-power was delivered to 
the propeller shaft at full speed, and 
that 35 brake horse-power was devol- 
oped by the engine running rather be- 
low the rated speed. 

The maneuvering capabilities of the 
boat were very strongly emphasised, 
the propeller being rerereed from 
ahead to astern and vicf versa time 
after time 

The reversing operations were e^iually 
striking, it being shown possible to 
throw the switch from “full speed 
ahead” to “full speed astern,” or ofoe 
versa, without running any risk of 
damaging the machinery, Thotigh such 
a sudden change would not be required 
In actual practice, It offered a severe 
test of the capabilities of the eleotrioal 
system. The experiments are to be 
continued, and the success achieved so 
far has resulted In greater Interest 
being centered In the pOMlblllty of 
adapting electrical propulsion to large 



the “Electric Arc.” 



The •'EWntric Aw" iwdec way. 

A BOAT PM>P^<LBD BT ELBCTRICITY 


FiA Pastes Abroad 

■piXPSatTfi In the United States are 
■L' giving careful study to the methods 
In vogue In certain flah factories In 
northern Europe, with a view to the eco- 
nomical preparation of products from 
fish that hitherto Americans have re- 
garded as useless. 

Among these is the preparation of flab- 
pastes from flsh that have no commercial 
value either as fresh or salted food, but 
which, at the same time, possess a high 
nutritive value. It is said that the flesh 
of both the shark and the whale ( which 
latter, however, cannot, of courae, bs 
properly clasalfled as a flsh) are largely 
utilised for the preparation of a flab- 
extract that resembles In some respects 
the popular eixtracts of beef, being at the 
same time far cheaper. All fishy flavor 
Is eliminated by chemical processes, and 
the extract la valuable for the founda- 
tion pt fmpa and In general coaku^, 
Tl^le meat la very nutritious, 
excessive amount of fat renders It un- 
palatable to most persons So this fat 
is removed before the extract Is boiled 
down to a syrupy consistence and sealed 
in lars 

In many of the flsh factories of Nor- 
way a “Ash-meal” Is made that la eaten 
extensively by the nations of northern 
Europe In these several ways flah 
which were formerly rejected as being 
unlit for food are being utilised to the 
advantage of many. 

Trees and Meta 

I T has been calculated that a tingle 
tree Is able through Us leaves to puri- 
ty the air from the carbonic acid arialng 
from the perspiration of a considerable 
number of men, perhaps a dosen or 
even more. 

The volume of carbonic acid exhaled 
by a human being In the course of 
twenty-four hours is put at about 1(H) 
gallons; but by BouestngaitU's esti- 
mate. a single square yard of leaf-ear- 
faee, counting both the Upper and the 
aader aides of the leavea, can, under A- 
vorafile^ circumstances, decompose at 
least a gallon of carbonic arid In a day. 
One bundred square yards of Ishfsmr- 
faoa then would spiftoe to keep the air 
pure tor one man. bat ilM leases ot a 
tree of moderate el«e prpaeot Amyfkof 
ot many humtrad imtdf. ; 
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The Aviation Motor 


Recent Develojiments in France 
liy Earle L. Ovington, Licensed Aviator 


MPLOYINQ the broodeet possible dasslflca- 
«U)n, the science of avlstlon may be divided 
Into two epochs — before man flew and after- 
ward, The former might be called the Bx- 
perlhiental Period and tha latter the Prac- 
tical Period. To be sure, at present thsre seems to 
be considerable discussion as to the exact line of 
demarkatlon separating these periods, but this re- 
solves itself largely Into a definition of the word 
"fly." as applied to the particular subject in hand 
Ldllenthal and other early experimenters with gliding 
machines undoubtedly Imitated nature more closely 
than many later workers who uaed power-driven 
aeroplanes; but remarkable as were many of these 
early experiments, they did but pave the way for real 
man-flight, which may be considered to have been ac- 
complished only when man left the ground with a 
power-driven sustaining surface, under moie or lese 
stable conditions The object of the discussion which 
is raging so fiercely throughout the world of aviation 
nt the present time is to aaccrtaln who was the first 
to fly In a power-driven aeroplane, with the machine 
under the control of the operator, particularly as 
applied to lateral stability 
Any one who has given the subject even casual 
examination cannot but be Impressed by the remark- 
able almllaritv of some of the more advanced machines 
of the Experimental Period as compared with many 
of the successful fliers of the Practical Period Indeed, 
this similarity is so marked that the enthusiast seeke 
further for the cause, and has not gone far before 
he realises that the development of the I’ght and 
afBclent Internal combustion motor has done more 


atlon the automobile engine had already reached a 
comparatively high state of perfection Designers of 
aviation motors nt first simply took the more advamed 
types of automobile motors, and, adhering to theli 
general design, eliminated weight by reducing th ■ 



Fig. 1. -The new 70-horae-power Gnome motor. 


facloi of safety of each member to the lowest prac- 
tical point, and by employing the very highest giado 
of material and workmanship The Antoinette motor 
which proved so successful In racing motor Iwais and 
the early aeroplanes. Is a sample of this type An 1 
It speaks well for Monsieur Levnvasseur, the designer 
and constructor of this motor, that even loda\ lu 


little from the e.arllcr models the Antoinette engine 
Ir considered In the foremcist i lass among aviation 
motors 

At the iiresent time, extreme Ughttiess for a given 
output is as much sought for in .iviatlon motors as 
It was In the first stages of development of the prac 
tleal aeroplane But this Is due largely to the fact 
that an .irtlflclal state of affalrR exists In the develop 
mont of the aeroplane bv the world’s greatest de 
signers and builders During the Experimental Period 
of aviation, man was satlsflod to progress slowlv and 
along rational lines Theory was far In advance of 
practice During tills period Langlev, Lnnehester and 
Maxim gave to the science of aviation their iinpiir- 
ttlleled researches, not to mention the works of less 
known writers But from the moment man really 
I1e« Practice vanquished Theoi y and designetB pro- 
ceeded along almost entlndv empirical lines to de- 
celop .1 flvlng micchlne for exhlhitinn and racing pur- 
poses From thc> opening of the Practical Period to 
(he present time deslgncis have been too husv actually 
building machines to meet th<‘ comparal Iveiv enormous 
demand, tc) wnrrv very much about the- theoretical side 
ol the subject Vciv gri'al progress has been made, 
to be sure hut It hits been inrgelv confined to making 
the mselilnes stronger and faster ami In standard 
tying, to a eertain extent the several types 

The demand foi a light aeroplane for extilbitlon 
pitrpos. s. and a fust one for racing, has forced the 
designers of uvial on motors to tax their Inventive 
caiiacities to the utmost in an effort to produce a 
niotot of the greatest possible power for a given weight 
And when It Is consideied that there now exists a 



than anything else to lift aviation from the expen- spite of the .fact that the latest type of motor differs motcu which 
mental stage to that of practical mai,- 
fllght 

In the automobile field we find a 
parallel state of affairs Clumsy self- 
propelled steam vehicles erlaled years 
before the brilliant Inventions of De 
Dion and Daimler gave to the world th* 
wonderfully light and eomparatlvely 
a'mple prime mover which has mads 
the antomoblls the universally success- 
ful vehicle It Is to-day it la the same 
with the aeroplane Examine I^ngley's 
man-cnrrylng machine, which unfortu 
nately was never properly tested, and 
the large, ingeniously constructed aero- 
plane of Sir Hiram Maxim, not to men- 
tion other models of early experl- 
montera, and one Is Impressed by the 
enormous handicap they labored under 
In not having ii simple, light motor 

In the early development of the uvlt 
tlon motor, extreme lightness was the 
object sought for, and was at first ob- 
tained only at an entirely dlspropo- 
tionatfl sacrifice of efllclency and relia- 
bility. Fortunately for aviation, how 
ever, the development of a suitable 
motor did not have to start from the 
heavy, Slatonary gas engines, for at 

the dawm of the Practical Period in avl- 2.— Blhrtet 1911 atodel fitted with the 70-horse-power Gnome motor. 



weighs only about three pomicls pe 
horse pow ei , w hli h has run continuously 
ovei c'lgbl hums in nctiial flight, we 
can gel an idea of the wonderful sfrldes 
made in the development of the aviation 
engine 

Although to (lav lightness and speed 
seem lo he the gicatest alms of the 
designer, the time is not far distant 
when extreme rellahllitv .ind high effl- 
oleni v will he the ohjeels sought for 
Bv Us \en nature an aeroplane remains 
111 the air rnh so long as it Is moving 
rapidh forward and ii properly work- 
ing motor Is necchsarv foi this eond' 
tlon, ht-iue reliahllHv without anv 
question whatever, Is the first PS3eD.tlal 
In an aviation engine, assuming, of 
couise. that the motor la light «>nough 
for the purpose Dup!leatc« power plants, 
or posalbly a siipillc'r power plant for 
emcTgeney use, will do mueh to add to 
the security of aerial tiavel, hut even 
under such clrcuiiistances tlio motive 
power should be ns reliable* as It is pns- 
slhle to make it And as we understand 
more fully the design of the supiioitlng 
surfaces In an aeroplane and the en 
glnc>ciB more fullv appreciate the de- 
slrabilllv of reilutlug head reslstaiice to 
a minimum, gi eat power In a light 



fig, ^'V«n Mgltefe WmI for twrtiaf tin G««IM notor. s.— The Tfi-hann-power Gnome motor in action. 

THE l>KVitBU)PMENT CItF THE AVIATION MOTOR 
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sciiinmic ioiraicfii 


of l 0 b» and k'BS liuportanco Tho 
e NiPiij)ort monoplane mode giant 
tion when he produced a machine 
to redut e head realgtancy Thla 
fitted with only a Stl-horae-power 
lied the gpeed record made by 
Park with his fourteen-cylinder, 
ame-drhen Hkriot 
irs under propltloua clrcumatanceB 
expenditure of energy, and even 
conditions tly with an efflcienrv 
the Intelligent aeroplane dealgnei 


Ablation motors may be broadly divided Into t 
general claaseH— reilprocating and rotary motors 
the former the cylinders and crank case remain s 
tionary while the crank shaft rotates, and In the lat 
type the craiik shaft Is stationary while the era 


Ingenious expedients adopted hy the leading manu 
facturers to attain the same end, 1 e , the production 
of a light motor The designer of the Ansani leclpro 
(allug engine, who was one of the very first to devote 
hts time to the production of n practhal aviation 
motor, developed his product from the power plants 
ho used on his motorcycle pacing machines His flist 
engine was a thiee-( yllnder one, having the cylinders 
all in one plane and arranged radially around th-' 

trank case By this arrangement he was able to use 
a crank case for three cylinders which was only 
slightly large! than that for one With this motor, 
rated at 2D horsepower, BIf'rlot first crossed the 
English Channel, and In spite of the remaikable 

strides which have been made In more powerful aero 
motors, this original type of Anianl, almost un 

changed, Is to-day one of the most reliable engines 
made, and Is the one used by Blfrlot and other leading 
manufacturers In their aeioplanes niiide for school 
purposes The writer, who obtained his French 
firct’cf dr pilotr-avtafr-ur at Blftriot's school at Pau, 
France, was surprised at the enormous amount of 

abuse these little motors stood without raaterlal’v 
losing their power An/.anl's latest piodmt Is a six 
cylinder, star shaped motor of the same type, which 
somewhat resembles In appearance, when stationary, 
the rotating motor so much used in French aeropliines 
The REP reciprocating engine, the product of 
Robert Esnault-Pelterie Is anothe'- motor of this class 
where the cylinders are arranged radially around a 
common crank case The designer has 

carried this principle very much far 

ther, however, than any one else, for th“ 
writer saw last Febiiiary, at the factory 
near Paris, a new R K P engine hav 
lug no less than ten evlindors 

In the Antoinette engine the factor of 
snfetv has been reduced tn a mlnlniuni 


1 Curttas U8« water cooling, while the Auianl and 


Tb« writer apen^ a moat UtembOof iiQmpw ; 


R E. I* depend mroa air It Is perhaps significant over the Otunne faateI 7 , 111 Juat POte^ ta 

to note. In this connection, that the Renault motor Psurls, w|tb Mouteur flscuta, tlM afifltwar. Tblf 


la air cooled, while the famous automobile eOgioe, 
made by the same ooncem. Is cooled by water circu- 
lation Simplicity being such a desirable point where 
reliability Is sought for, and reliability being such 


fhotpry is literally engaged tn ttirslng pul 
Inge, tor every part the entire tMtor is t«m«d 
troa the soRd metai. In the roogh U^e djrUjMUmi 4re 
dropdorged nlolctf-steel bars; but when the Ihthe* gpd 


1 essential in the aviation motor, the writer strongly boring toots have completed their work, they are 


favors the atr-cooled motor, even for engines of the 
reciprocating class. 

We now come to the consideration of what is un- 
doubtedly the most Interesting and promising type 
of Internal combustion motor to-day — the rotary engine 
Ihc designers of this comparative newcomer made a 
giant stride Into the unknown when they entirely 



Fig. 6. —The lOO-horse-power fonrteen-cylinder Gnosae, 
as used by Leblanc and Etemel in the recent 
International Cup race. 

A 7-cyllndcr, TO-H P. rni!ino on » Kloiiport monopluir won Ui« mot 
reversed the operation of the component parts of the 
gasoline engine Incidentally, In doing so, they ban- 


engine cylinders with radlatlhg fins aa thin as paper 
and walls not much heavier. U Is Internatlng in 
in speaking of the Gnome cylinder oonatrucilan, tlwt 
the receptacles into which the spark plugs sere* are 
Internally threaded steel tubes welded Into the side 
of the cylinder head by a secret welding prooew. the 
arrangement being shown in Fig. 8. The crank aRatt 
Is hollow, and through It paaa the gaeoUne vapor and 
oil for lubrication. The construotlon Is indicated In 
k'lg. 3, the carbureter being plainly visible at the 
end of the shaft, while the oil pkpes enter the shaft 
from above as shown. to the left and below 

the oil plpee may be aeen flM pumps which force the 
fuel and oil under presenre te perforin their duties. 

The vapor from the carbureter, after passing into 
the crank case through the hollow crank shaft, Is 
admitted to the combustion space In the bead of the 
cylinders through automatic Inlet valves which are 
balanced by counter weights to eUmlnate the action 
of centrifugal force. The wonderful ingenuity of con- 
struction of these valves, making them easily remov- 
able through the cylinder head without the neeeaatty 
of taking down the engine, must be femarked upon. 

The exhaust valves are ot course mechanloally op* 
erated, the construction being clearly evident by an 
examination of the Illustration 

The magneto is behind the mounting framework In 
Fig 8, while the segment bearing part of the dis- 
tributer rotates, and from the segmenta wires lead 
to the spark plugs, as clearly Indicated. 

Fig 4 shows one of the teetlng “gun carriages" In 
use at the Gnome worka, with a motor In place 


motors of the reciprocating claes 


L difficulties found with Fig 5 gives an Idea of the appearance of this won* 
derful motbr In action, while Fig. 6 is a view of the 


In the ordinary reciprocating motor, the cylinders, lOO-horse-power engine with fourteen cylinders This 
'heiher iilr or water cooled, are stationary, aa la Is the motor Used by Leblanc and Orahome-ynjlte 
lie crank case, while the crank shaft revolves In the vhen the latter won the Gordon Bennett race at Bel- 


rotary motor, the crank shaft Is the stationary mem- 
ber. while (he cylinders, arranged radially and air 
cooled, rotate with the crank case around IL As there 
Is to-day only one representative of the rotary class, 
which has iiulveTsally proved Us right to be classed 
as unquestionably reliable, we will confine our re- 


mont Park last fall. 

The writer has made a deep study of Internal 
combustion njotpr deslgp, ai^ Is fimly qf the qi^lplou 
that the rotary engine Is the aviation motor of the 
future, not to say the present The Gnome motor 
to-day bolds practically all the world's speed records, 


Deems “out of inn but at normal m 

glne speeds cem i it ulmI fori'p 1» suffi- |j 

clently strong to inabc the fitsvlieii as 

rigid as if It were iim usual heavy cast 

affair. In the Antoljipi U' fivahcel almost 

every ounce of welghi h where Its effect 

Is greatest — In the iHuiiihny Other equally n 

artlflcea are employed lu luilei to reduce weight 

Among American engjrns of the reciprocating c 
the Curtiss Is probably 'he best known and r 
widely used Curtiss, Ilk' the rlcBlgncr of the 
tolnette, has carefully atudbd . very part of hi? 
sign and produced a motoi lemarkably light 
efficient It was with this motfu in his own a 
plane that Curtiss Won the firs' Woidon Bennelt : 
at Hheima, Prance, In 1909, trluiMiliing over the 
European iiroductlons. 

Th' quPstloisfliaB yet to be definlb settled am 
(lesIgnerB of reciprocating engines sa to whethei r 
Ing b\ 11 Ir or water Is the most desnahle for * 
engines Of the engines mentioned, the Antoln 


marks to that particular make— the wonderful Gnome which Is remarkable when the handicap in favor of 
rotary motor the reciprocating engine from the standpoint of time 

Fig 1 Is the very latest product of the Gnome fsc taken In development Is considered, 
tory— the new 70 horsepower. Fig 2 shows the In the case of the rotary motor, the cyllndera and 

crank case serve as an efficient flywheel, 

thereby eliminating dead weight which 

Is of no other use on the reciprocating 
engine. Vibration, due In the recipro- 
cating engine to the unbalanced moving 
parte, is practically done away with in 
the rotary motor. With the rotary cyl- 
inders, water cooling, with Ua additional ' 
weight and complication, li not even 
thought of, for the rapid movement of 
the cylinders themselves through the 
cooling medium la all that can be de- 
sired A closer examination of the two 
types emphasises many other advantages 
of the rotary motor, such as a reduc- 
tion in else and weight for a given 
power, reduotion of the number of bear- 
ing surfaces, etc. 

Tbs principal disadvantage of the 
rofary motor at^ pregent la the tact ihat 
castor oil Is only lubricant wbich 
has-l^een found so far to be nttsfadtory. 
and on account of tbe nature of tbe oil 
used, comparatively large goantlt^es 
mnst be employed. Critlea have even 
i _ called It "the otl-eool«d motor," Fu^ 

8.— View of side and rear of tbe new TO-horee-power OnUM. thennoto. the use of thie oU In eweb 

THE PEVELOPMENT OP THE AVUTION MOTOE l«Vfo qugntltles (varying frlim mt# part 

of oil to .three or four of gaabl^) 
writer's 1911 model Bldrlot, fitted with this motor, makea frequent cleaning aeoesaary. In spite ot this. 



, S.-Vjeir of side and rear of the new TO-horse-power OnUM. 
THE PEVELOPMENT OP THE AVUTION MOTOE 

writer's 1911 model Bldrlot, fitted with this motor, ma 


■ being the first machine t 


t out from the BMrkit however, the Oaome engine has forced Its wiqr to 


factory employing the motor of 70 horse-power, and the front rank, ajtolhat the advefae crttlolem «•* 

the first Bldrlot with tbe new “Inverse curve" UU < even kbugb Yblcb has always Steefi Ift Hi* path ot 
brought to America Comparing the 50-horie-power true progfosa, «&U1 UHlay It la thl^ dMtha above all 

and the 70-horae-poweT engines, tbe method of attach- otbsra where the groateet power Aftd cillaMttty *f 

lug tbe cylinders to the crank cate has been greatly .ifanrlveid fpr (the Mgat we^dit The Ifiea bf fh« writer 

Improved. In the case of the 50 horse-power It require* In gpeaklOt ao fortilbly of the avpa^dHty tl** (hoVt» 

n mechanic of the highest order, wbo knows tbe loott^ la' to^gWidc^, figlhe UtMifOtn ib AaiMlbk to 

Gnoofe motor thoroughly, to dtamount and assemblb the evident gupertorltf of the totg^g tyflie Ihe 

It, but with the new 70 borae-power U Is necessary reclpwoaUaafc wttjk tho hblMl thkt Affljert^ iMWlCao- 

only to unscrew a few nut« when the front half of tnrera #1M «ttaieh;the prohlepi «t riotlVlf pjhM 

the crank case may be removed, leaving the cyllndera and;, .Uidto 'OhaWCterlafle ' gltd •Ifliiy' 

readily detaohabte. The method of clamping the cylls- 0 A«teN«aii avtotlbn 

ders, too, is far more ■eegre than In the older modeL to tOlto. Ilte r«t«rr 
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type kt tbt nMfm Jr*t mad* to tha Itesi 

tstnmai combuKtioli anfltMt—tb* gut turblna— «Dd ut 
Mwii deimuida raoosolttoa br Ameriean manu- 

tacturar. Incidentally, the arrlter ha* heard on good 
authority tliat the OnWe eompany are experimenting 
With a twtxjycle engine ot the rotary type. Since the 
proper cooling and voayenglng of the cylinder of thla 
elaae of motor are the tWo hitherto almoit ineur- 
nountahle obataoUa, It would seem the rotary principle 
H particularly adapted to the development of this 
olaee of engine. 


Hm Ttam lUl BulUingi 

W ORK le now la progreee at Broadway and Bar- 
clay Street on the toundatlons of one of those 
huge ateel-and-concrete olBce hnlldinga, which arc 
such a oharacteristlc featore of the modem architec- 
ture of New York city. The Woolworth building, 
aa It will be called, will have a frontage of about 156 
feet on Broadway, between Barclay Street and Pyk 
Plaee, end It will ext^^ Into the .1?lock for a depth 
of about 200 feet Its most dlatlngulahlng character- 
istto, at least to the popular eye. will be lU greet 
height for Its crowning element, ball or lantern, or 
dnlal, or whatever H may be called, will stand ex- 
actly 775 feet above street level. 

A.t the site there is the characteristic deep bed of 
Qulokeand, end through this the foundations are now 
being carried down everywhere to eoltd rock, which 
Is about 110 feet below the sidewalk. Hlteoe the 
etructure, from loweet foundation to Its topmoet point, 
will have a total height of 886 feet. 

The mein building, which will cover the whole area 
except for a 86 by M toot Interior rear court, wl'l 
contain 31 stories, and above this there will rise from 
the center of the Broadway facade a groat tower, 84 
by 86 feet square, wbksfa wUl extend, with vertical 
walls, to the 60th door, with an offset at the t2nd 
door, where the dimensions are rednced to 69 by 71 
feet, and at the 47th door, where there Is s further 
reduction to 66 by 61 feet. The height from the side- 
walk to the Slit floor, which marks the top of the 




main root will be 400 feet. The tower extends an- 
other S7B fast from the 31st to the 50th floor, making 
the height above eldewsdk to this point 670 feet 
Here It Is surmounted by a pyramid which Is 64 feet 
square at the base. In which ore five additional floors 
and an observation gallery, the last-named being at 
an elevation of 730 feet above the sidewalk There 
are two floors below atreet level, and the general 
height of each »tcry throughout is 12</j feet The 
Woolworth Bulldltig la designed In accordance with 
the Building Code of this city, which allows 150 
pounds per equare food load on the ftrst and base- 
ment floors and 75 pounds pei squbip fool on each 
of the othw floors When we remember that a uniform 
wind pressure of 30 pounds per square foot over the 
whole surface of the building has been piovided for, 
It can be understood that the siresfles from wind 
alone reach enormous figures The maximum direct 
compression from wind pressure on one single column 
of the building reaches 2,500,000 pounds to whlth 
must be added *00,000 pounds delivered from Ibe 
portal hraclitg 

The steel framework alone will contain 20,000 tons 
of steel. Its various columns will be supported on 
69 piers of partly reinforced ooncrete, which are now 
being sunk to solid rock at an average depth of 110 
feet below street level. Except where conditions call 
tor rectangular shapes, the caissons are cylindrical, 
and they vary from 8 feet 3 Inches to 18 feet 9 Inches 
in diameter They are lo«<W to a maximum of 18 
tons per square foot. Generally speaking, the axes 
of the columns stand In line with the axes of the 
caissons, but In some cases they are placed eccen- 
trically. and. their load Is transferred to the center 
of the caisson by means of heavy steel girders a( tln,^ 
os cantilevers These girders arc very massive and 
stiff, being as much as 2 inches In thickness In the 
web, and having an average depth of 8 feet, with 
a maximum weight of 60 tons 

From the 5&th to the 50th floor, the inclined mem- 
bers of the pyramid take care of the wind stn-sscs 
From the 60th to the 47lh floor, deep floor girders 
■with solid gusset plates serve the same purpose 


From the 42nU to the 28th floor, the exterior wail 
columns are braced agalDst the wind by extra dee]) 
well girders, and bj knee braces, reaching well in to 
the center of each stoiy From the 2Sth floor to th" 
street, every panel between the ouUlde columns fac- 
ing Broadway and the opposite face of the building 
la stiffened by a fulklepth web portal with heavy 
flanges Transversely to Uioadway, the bracing la 
by means of alngli porUls, leaching across the full 
width of the tower 

There are In the building t,i) main columns of cloaeil 
box section The maximum load on a single column 
reaches the enormous flguie of 4,750 tons, and this 
column measures at the base, 2 feet 6 Im'hes by 2 
feet 8 Inches, the total cross H)-ctlou of metal beln.-c 
650 square Inches The aiyhilot of the building, 
Mr Cass Gilbert, aud his consulting and designing 
engineer, Mr Gunvald Aus, ate to be congratulated 
on the design The Siientimc AM^KnA^ has fro- 
qimntly suggested that for guKsl arc hltectUTal effo) t 
it would be advisable, hi Uiese tall buildings, to ac- 
centuate the veitical lines at the expense of the hori- 
zontal Mr Gilbert has done this to a maiked degree, 
and In his traatmeut of the tower he has Introduced 
those open-work pinnacles or ' towerettos." If we may 
coin a word, which the modleval builders used to 
such happy effect in the towers of their Gothic cathe 
drals 

The extorloi walls are to bo built of gmnlte up 
to the fifth floor, and altove that of terra cotta The 
building will be served by 25 elevators, all of which 
will he thoroughly fireproofed, also there will be 
four ooiramodious fire-esi ape stairways, widely sep- 
arated from one another, ami eai h built in a fire- 
proof shaft The structural steel will have a coating 
of one Inch of cement mortar, their Interior spa]'es 
will be filled in solid with concrete or mortar, and the 
whole will be in< losed in a shell of terra cotta 5 
inches thick Theif will he no w'ood whatever nor 
any inflammable Rubetanci- in the building Doors, 
windows and Irim will b<‘ of pressed steel, floors of 
mosaic, and exposed cxtenci windows will be glazed 
with wire clamps 


an nut re»iK>nif6tP for Hatrm«nls 
madf IH the (•crrsepondence cotumn. Ahonfinout com 
(Wfwf be ooiuidered, bvt the namet 0} 
oorretpondenU win be withheld when to desired ] 


Oor Merdiwit Marine. 

To the Editor of the SciBSTivic AMOicait 
The tuue of the Sentrermo Amxwcan for July 16th 
was very Interesting The suggestions for restoring 
the American merchant marine run on the old lines, 
vl*„ dlAerentlal duties or subsidies. Free ships are 
anathema. 

Mr. Burner believes that differential duties on goods 
brought In by American steamers will restore the 
American flag to the deeiy-Bea trade. Ho bases it on 
the fact that up to 18S8. differential duties freighted 
In American ships were in effect 
The fact Is Ignored that, although after 1838 the 
differential duty law was no longer In effect, as sUted 
by Mr. Bulser, our shipping continued to grow until 
at the time th* civil war broke out we were a closq 
second to Great Britain In shipping. 

Why we grew in shipping til) we had almost over- 
taken Great BrlUln and were fast ouUtrlpplng her 
is not touched upon; no mention Is made of the fact 
that we had the naturhl rsaouroes In ahundgnoe, 1, e., 
Umber <4 the Wet -quality tbat irew dovfn to 
edge of the ocean. Iftl* naturally stlmnlatefl 
faring people to bulK ships. The ventures were ’suc- 
cessful; shipping grew, free from the building tradl- 
Uone of the old world, new type* wore. In the course 
of time, evolved, that were not alhne marvels of beauty, 
but great deadweight carriers as well; ahd for speed 
they had niit among the productions of European 
yarda 

Is it any wonder, then, that ehlpping In the United 
States grew so fast, that the supremacy of Great 
Britain as a ahlppiiig nation was threatened 
In thoss days thate was no cry that shipping was un- 
turofiteUai the Starg and Btr^ms were seen in every 
MN^ we tiwdall «v«py country on the globe. Then 
dgaae olvl] WM and the transfer of our ahtpe to 
'flagn: (agur titg tntrodnqtion of the Iron-built 
- tithimpik 0mt nut the ooeupatlon of the 
■Jiw^ aatlw,' ais4 ^ vim gfew la tim sttUfyards of 

iha p|fted Itates uakee JhoVe iron and 
flgg} than apeat>nte4tt dhd ewnmny together. On 
■m wulhnnty n< imh n«f nt*^ maanfaBturera. we 
It tAaainr'fhan anywtiere else in the 


world We have shipyards that can turn out as good 
ships aa can be turned out anynbero In th<> world 
With all these advantages, we are told that we .aiinot 
build as cheaply as can builders abroad 

American capital la furnished to build steamers in 
foreign shipyards, and many of those steamers are 
built from plates exported from this country 

In spite of this, Mr T G Roberts, naval construc- 
tor D 8. N, apparently believes that un adequate met- 
chant marine can be built up only by dUcrlmluatlDg 
duties and subsidies In his mtiid the results of a 
tree-ship bill would only result In "splendid Imaginary 
shipping " The shipping owned by Amerb ans Is not 
at all imaginary, there are many millions of dollars 
invested in shipping running under foreign flags, ap- 
plication has been made to Congress for the privilege 
of placing some of it under the American flag, btit 
permlMlon Is withheld Why? 

And yet, Mr Rolierts states In the heading of Ills 
article, "The Merchant Marine as an Auxiliary to the 
Navy," the navy would need some nine hundred 
merchant vessels to draw from In case of war 

Allow that our coast yardq'could turn out fifty 5.000- 
ton steamers annually. It Would take something like 
eighteen years to build them, and It Is not to be sup- 
posed that our navy will stand statiniiary during that 
period; neither does he take Into account the annual 
growth of commerce and the consequent need of new 
tonnage ananally 

.Bsvait^l flegte now operated undei foreign flags are 
Albsticans, and In case of war foreign gov- 
erntoshts could take them as auxiliaries to their nav- 
ies. ft aeetts but wisdom to allow such tonnage Atner 
lean registration. If Americans will not avail of the 
privilege, then it may become necessary to take fur- 
ther measures to Insure American tonnage under the 
Amsrioan flag 

The paasage of such a measure might mean the 
avoidance of a great deal of trouble In the future 
Even thtwfh foreign flags fly over American-owned 
tonnage. It may be expected that American owners will 
look to the United States Government for aid, should 
their investments bo seriously threatened, and It would 
be no lotiree of gratification to Americans In case of 
war, to find the tonnage for which we furnished the 
capital used In conjunction with a foreign navy to 
snbjugate (m. 

Oongroos has Just passed a reciprocity treaty with 
Oanad ; oowlhg farmers' produce We can enter reci- 
procity With Great Britain in shipping by passing a 
trswaUp hill, Great Britain now allows American- 
hunt ships British registration when owned by Brit- 
ish oltlssM. L«t Ooagrsss snset a law granting Amer> 


lean ii'glKtrallon to Amorh aii-owned Urltiali biilK ships 
for the Fhllippltio and foreign trade only 
Chicngo III CUAHiKs Okphki 

Obaervation of the Kiess Comet 

To the Editor of th<' Siientiik AMEnicAV 

The Kless comet was olmervt'd here early on the 
morning of July 2<>th, 1511, by the writer, with a 
,3-inch refractor As It la equivalent to about thu 
«e\enth magnllude, and easily visible ihrcmgh a small 
lelescope, it should be perceptible even In an opera 
glass It Is lather hiiisH, though bright, and T)'- 
sembles .i nebula, and Is moving In a southwestern 
(Iirecllon At alroiit 2 1" A M on July 20th it was 
approximately 4 degrees we*,l aii<l a very little to the 
south of the stai Iota. Aungae, which Is of (he third 
magnltitde aud not far from Capella. so can be easily 
located fiom this object The position of the coma 
on .luly 12S-112 G ,M T was H A 4 h 41 m 3,5 2 a , 
Dei -I- .It deg 111 niln 2(i see 
Berlauiont Mleli FarDEaiiK C Lkonabu 

Why Left-hand Plows are Used in the 
Middle West 

To (he Edllnr of the Si u Mine Amkrkan 

In the issue of the Sdixriiu A\n'iiu\N foi June 
ITih lOtt In "Notes for Invi-ntnis' I note the eoin 
raent on the extensile ns)' of left hand plnw-s in 
southern Ohio, Indiana and Illinois The i-xplana 
lion of sinh use Is fouml In the fait that these 
localities were largelv s, tiled h\ iKsiple from Honth- 
eastern ReiinsN Ivanlu. Marvlnmi and southward, In 
which latter loealllles it was and is to a large extent, 
yet customary to drive two or even tour horses with a 
single line, the line being attached to the left-hand 
or "neat" horse only, the "off" horse being guided 
by a "Jockey stick,” one end of which Is tied to 
bis bit and the other end to the "noar" horse's hame 
or collar In plowing with such an arrangement It 
would obviously be necessary to place the guiding nr 
"near” horse In the furrow, which would necissitaio 
the use of a left-hand plow 

The custom of single line driving h.is piobiihh 
been largely abandoned in the above firsi mimtlom d 
localities, owing to the extra effort and ilrne required 
to train the horses, but the use of li-ft hand plows 
has continued, and probably will continue indeflnilelv, 
due to tho fact that each generation icjirns to plow 
with the tools of Us elders, and having once learned 
with a left-hand plow, the rhaugi' to right-hand Is 
not saay E W Hbiss 

Patent Ofllce, Washington. D C 
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Abstracts from Current Periodicals 

Phases of Science as Other Editors See Them 




I'lK 1 Grc<?k undergrarments. 





Fig. 2.— The Egyptian earcophagui produced 
hygienic reeulte although deelgned for 
other pnrpoeea. 




Fig. 3. -Babylonian drain which shows that 
ages ago the proper disposal of sewage 
was attacked hygienlcally. 




Historical and Ptqxilar Exhibits at the Inter- 
national Hysrienk Exposition in Dresden 

W'O of the most interesting departments of thi- 
I InternRUonal Hyglenk Exposition which is being 
held in Dresden are the historical and popular sec- 
Ilona In the hlstorlciil section the history of hygiene 
lb illustrated by numcroua models and pictures, as 
well as by other means, and slmllai^ methods are 
emploied in tho popular section, the purpose of which 
Is to give the average visitor a clear and non-technlml 
presentation of the progress of hygiene and to Impart 
aotnc piadlia! information concerning the laws of 
Ik alt b 

lllubtratlons and descriptions of some of these ex- 
hibits are hero reprodttced from a recent issue of 
the IHuHlriU /rttung, which Is filled with Interesting 
matter relating to the exposition, to which It Is en- 
tirely devoted. 

In the historical section the visitor Is enabled to 
review the progress of hygiene from the infancy of 
civilization to the present day. The record Is very 
Incomplete, and Is made up of fragraonts laboriously 
unearthed by the archieologlst, for the writers of his- 
tor.\ and the rnakerh of monuments deal almost ex- 
( hislvely with wars and kings, and devote little atten 
tlon to the life of tho people 
\Ve know from excavations that the Celts and Ger- 
mans, before they came into contact with Roman 
civlll/nl 'on. lived In caves and cellars, and the human 
hones found In these underground dwellings show that 
gout and rheiimallsin were very common, as might 
l)e exiM'cted The inhabitants of the upper Nile region 
were also grievously afflicted by gout 
These northern tribes, after the primitive age of 
furs and skins, wore < lose-flttlng bre-eches and sleeved 
shirts of thick wool. In striking contrast to the light 
and flowing garments of the Romans and Greeks 
tFlg ] I. and in entire accordance with the difference 
In tlimatc 

The disposal of the dead Is a subject of great 
hyglenlr importance, and Is well illustrated In the 
hlHtoriial section Although cremation, embalming 
uud the sealing of corpses in tight oaken cofflna, stone 
sarcophagi (Fig 2) and vaults, were probably not 
adopted for hygienic- reasons, they produced hjglenlc 
results, c'sperlally In view of the widely prevalent cus- 
tom of kceiiing the remains of dev eased members of 
tilt family very neat or even In the house 

Among other customs of hygienic value but non- 
hvgicnic origin may be mentioned bathing, which In 
many lands was regarded as a rellgloua, rather than 
a hygienic duty 

Again, tho ritual requirement of perfect health In 
animals which were offend in sacrifice (and which 
by the way. often ccmstltuled the only aiclmal food 
used) was firmly established among the Babylonians, 
Egyptians, Jews and Greeks, ages before there was 
any offlclal inspection of slaught- r houses 

Hygienic motives, however, were consciously fol- 
lowed by the Greeks. Romans and other ancient peo 
pies in house building, paving, draining, sewerage, 
water supply, the construction of private and public 
baths, and in many other things. An ancient Baby- 
lonian drain Is Illustrated in Fig 3, while Fig 4 shows 
8 model of the outlet sluices of the Alban Lake 
Two institutions of great hygienic value originated 
in Mesopotamia and were brought to Europe by the 
Jews the weekly day of rest and the Isolation of 
diseased persons In the Middle Ages the precepts 
of Leviticus wore developed into a system of sanitary 
regiilstions which, in a desperate warfare waged for 



Fir S.--A letter’s raUle. 
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Fig. 7.— Bathing customs in the fourteenth century. 


Fig. 8. - Chimney of earth dwdUag of the stone age. 






1 of ODtlet of the Alban Lake. 
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^traturiM, «aal!$^ defeftt«d the dreaded Ailattc tn- 
;T«der, leprosy. Fig. S shows a rattle -used by the 
leper to give warning of his presence. 

The epidemics of the plague, and especially the 
black death (1S48-13S0) ted to the establishment of 
moniclpal and state quarantine and other preventive 
measures which are still employed. The Romans had 
amsll military hospitals, but general hospitals, lep- 
roseriea and pest-houses (Fig. 6) originated In tbo 
Middls Ages. 

The characteristic German fondness for bathing was 
freely Indulged even in the Dark Ages, when every 
village had Us Turkish bath. The fashion prevailed, 
not without abuses (Fig. 7) throughout the Middle 
Ages, but waned In tho sovontoenth century in the 
general depression caused by the Thirty Years' Wai 
In the eighteenth century the "return to nature" which 



Pig. 10.— A very bad well 



Fig. It— A poor well. 


followed the French Revolution led to a resumption 
of the practice of bathing In streams, which bad pre- 
viously been problhlted as unseemly At that time 
hygiene was earnestly studied In Franco, the wa"- 
against the corset was Inaugurated, and, m 1803, a 
general council of health was founded During the 
same period Jennor, in England, introduced vaccina- 
tion, which In a few decades pul an end to the 
frightful epidemics of smallpox whUh had long rav 
aged Europe. The epidemic of cholcia In England 
In 1831 contributed greatly to the i)r()motlon of dean 
llncsB and of hygiene In general 
Those are a few of the subjects that are copiously 
Illustrated by the historical exhibits of the exposition, 
which also show the hygienic prrgiess that has grad- 
ually been made In bouse building. luuKlng, biatlng, 
lighting and clothing. In the instullal on of prisons. 



Fig. 11. -A bad well 



barracks and abattoirs. In travel by sea and land. etc. 
Fig. 8 shows a model of a chimney such as was used 
In underground dwellings after the n<'ed of such a 
device had at last beioiin appaieni, and Fig 9 exhibits 
a diverslfled assortment of medieval and modern foot 
gear 

Few people appreciate the great boon of health until 
It Is lost or .seriously Imi.alred This fatallstU Indlf 
ference is explained by the gimial Ignorance of 
hygienic laws Great advaiitcH ha^e been made In 
physiology in the last few disadcs and the cause and 
the means of prevention, If not of cure, of nearly 
every disease are known by pliveb Inns, but very little 
of this knowledge has reaihed ibe mass of the people 
The popular section of the Hvgienb Exposition Is de- 
signed to Impart this knowledge In mu h a form that 
it can be understood at a glance The attentive and 
Intelligent visitor will leave this section ininresHcd 
with the wonderful complcxti.v ol llu bodj auci tho 
value of good health, atid filled with the resolve to 
preserve this precious gift with Jealous care The 



Fig. 18.— Bone is stronger than oak. 
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little (IMiilUcI (IcHti Iption of thin BPction thrtt ran be 
Kniii In llili. nitlrle will best be presented In con- 
nut Inn with I lie few ItluBtrations here reproduced 

l ig- in II, Ih’ and 13 relate to water and Its 
iiiipuiiiju, I'ln 1(1 shows an open well lined with 
H wall III htime and situated near a farmhoitae and 
hi Hill. \ol iJir oft Is the village pond, on the shore 
of wlinli hlands a small slaughtorhouge The water 
of tin iiiiinl filled with Impurities derived from the 
hlaiighlni house, the washing of clothes and m.iny other 
scnirces soejis through the soil to the "ground water" 
whUh hiippllcs the well Othi'r water carrying lin- 
pnnlieh from the stable and dung heap, drains, et( , 
inloih tin well through fissures In th(> wall, and dust 
and other things fall Into the open month, so that 
(be well wntei Is neoessarlly Impure, and may con 
tain germs of typliold and other dlseasee The condi- 
tions shown in Kig II are little better The well Is 
lovered and provided with a pump, and la appaiently 
proleded from surface Impurities by the impervious 
straluni of vi How loam which It traverses In Us 
desieiil Hut the wall and the wooden cover of the 
well In time develop fissures which admit Impure 
■wafer from the ditch at the loft and from other 
sources Moreover, a cessiiool (shown at the right) of 
lator and very faulty construction, also penetrates be- 
low the stratum of loam, and directly (ontamlnatoa 
the ground water Such wells often cause epidemics 
which are carried through a whole village In various 
ways, for example, a careless baker who allows a 
washerwoman to test the freshness of his bread by 
squeezing the loaves with her wet hands 

The pump well shown in Fig 12 la apparently well 
protected by layers of cement and clay, and the cess 
pool Is made tight by the same means, but the giound 
water Is contaminated by neighboring sources of im- 
purity 

Fig 13 shows a deep pipe w(dl, driven through one 
stratum of jellow loam and two of blue clay The 
watei Is thoroughly proleitcd from contamination 
from the surface above and near it, and is probably 
pure 

Various types of dwellings are Illustrated In Figs 
14 and 15 Beginning at the left of Fig 14, the flist 
drawing shows an ancient Hebrew house, which con- 
sists essentially of a high wall ln( Instiig an open night 
sheller The second dwelling is the primitive hut 
of the Indians of the Amazon consisting merely of a 
roof placed on the bare giound without walls The 
third picture shows a model of a farmhouse' In Saxony, 
with the roof turned up to show the interim Tho 
sleeping- and living rooms kitchen (usually chimney- 
leas), barns and stables are all under one roof and 
within one wall. In defiance of the most elementary 
hygienic reciulrements Th(> fourth dwelling la a 
Canadian Indian wigwam The tent la one of th’ 
moat primitive of human dwellings, and Is found 
chiefly among hunting and nomadic tribes The open 
top of this Indian tent la provided with flaps to con 
trol the outflow of smoke Behind the tent la shown 
a fence which serves as a wind shield, and to right 
and left are stacked the aledge poles on which the 
tent and cither posaesslons are carried on journeys 
The fifth and last dwelling shown In Fig 14 Is an 
African Herero hut, consisting of an Inverted plaited 
basket, like an old fashioned beehive, plastered with 
(lay and cow dung The first (left hand) drawing In 
Fig 1,5 represents a vertlial section of a Point Bar 
row Eskimo luit built of logs and covered with snow 
aa a prolecdon agalnsl cold The but Is entered bv 
cieeplng through a low doorway The second picture 
ahows an Italian peasant's bouse The interim Is dark 
and uncomfortable, the windows are not glazed, the 
roof Is fiat, and Is a favorite evening resort The third 
picture shows an ancient German hut, built of tree 
trunks w'altled wl(h brush Huts of this tvpe are still 
used hv primitive tribes In vailoiis parts of (he world 
The fourth pl.lurt shows a prehislorlc German earth 
dwelling eoimlsllng of a pit siiimounted by a dome of 
blush lovcM.Ml with (lav or moss The fifth and last 
picturi shows a farmhouse in the German Schwarz 
wald. In will'll house, barn and stables are combined 
as In the Saxon farmhouse 

Fig 1(, shows a modern hygienic bed and Fig 11 
the old l.istilimed above bed which was apparently 
devised lo pieceiil ai i ess of fiesli air to the slecrper 
Fig |s llbistrat.s the comparative tensile 

strength of liuimm bom and of oak A rod of bone 
having ft cross sertion of one scpiare millimeter will 
sustain a welgbi of r, bllogiammes. while a similar 
oak rod will ausbiln onh l(i kilogrammes By press 
ing the lever and i.alhiiig the weight shown In Fig 
I'l which represents tin effort made bv the heart In 
each pulsatfim, the visitor can obtain a practical Idea 
of the great force of tlm heart's he it 

The effect V clothing In cllini nishlng radiation of 
heat from the body !• Hlnstraled by Fig 20 When 
the tennxiralure Of the air Is 50 deg F, the tempera- 
tures of the bare hand, the skin of the arm clad In 


a knit ahlrt and a woolen coat, and the other sur- 
faces of the ahlrt sleeve and ooat sleeve, are re- 
spectively 84.2, 89.6, 78.8 and 6B.8 deg F. Henoe the 
difference in temperature between the coat sleeve and 
the air Is only IB 8 degrees, while the difference be- 
tween the bare hand and the air Is 34 8 degrees, and 
the radiation from the clothed arm is correspondingly 
less than that from the bare hand. 

The heating and cooling effects of bats and caps 
are Illustrated In Pig. 2i in the sun, with an ex- 
ternal temperature of 96 8 deg F, the temperature* 
inside the hats are as follows No 1 yacht club cap, 
98 6; No 2, Prussian helmet 97.7, No. 3, English oao. 
94 1; No 4, black derby hat, 92 8. No. 6. high silk 
hat. 89 6; No. 6, soft white felt hat, 86. No 7, light 
straw hat. 79 9, No 8, Panama hat, 77.9 deg F, 


The Firat International Conirresa of Aerial Law 

O N May 31st and June 1st and 2nd, the First Inter- 
national Congress of Aerial Law met In Paris under 
the auspices of the OooHfc* International JuriAigue de 
l Ai'iation The efforts of the committee are dlrecte'l 
especially lo the establishment of practical regulations 
tor aerial traffic as such regulations shall become 
necessary The other objects of the committee ate 
the collection and preservation. In a central place, 
of all Interesting cases and documents relating to 
aerial law, the discussion and preparation of la'ws 
passed by parliaments and local authorities, and tba 
Imparting of Information and advice to societies and 
Individuals who may present questions concerning the 
legal aspects of aerial traffic In some cases the com- 
mittee may assume the role of arbitrator In disputes 
The committee has undertaken the preparation of 
an aerial code consisting of five sections (general 
public rights, private rights, police ordinances, custom 
house regulations and penal laws) 

In a recent issue of the Deuttehe SCeittehrifl fur 
hvfticinffahrt the work of the Internfftlonal Gommlttee 
li, thus described by the head of the German delega- 
tion, Dr Alex Meyer 

The separate cliapters of the code tentatively 
adopted by tho International coramlttoe are submitted 
to each national delegation and the result of the 
df liberations of each national delegation Is communi- 
cated to the International delegate In Paris The 
diverse views thus collected from all the countries are 
d'Kcussed at the monthly sessions of tho International 
I ommlitee, and form the basis of a provisional chap- 
ter, the definite form of which Is established at the 
annual International congress 
The first cong-ess, Just held, determined the method 
of voting, and drew up the first five chapters of tho 
code, relating to general public rights It was de- 
cided that each country represented should have one 
vote The five chapters as adopted read subetantlal’y 
as follows 

CHAPTl’K I OFNFKVI ni'LES OP ACBIAL TSAFFIC 

Article 1 Aerial traffic Is free, with the reservation 
of the right of each State to make certain regulations 
for the space above Its own territory, for the preser- 
vation of Its own safety and the lives and property 
of its inhabitants 

ClIAPTEB n NATIOWAUTY AVD BEOIHTRATIOS OF AFRIAL , 
VBMSKLH 

Art 2 Every aerial vessel must have a single 
nationality. 

Art 3 The natlohidlty of a vussel Is determined 
by that of Its owneF When the owner Is a company, 
the nationality of tho vessel Is that of the place whero 
the company has It* seat If a vessel belongs to sev- 
eral owners of different nationalities. Its nationality is 
that of the owner who possesses a two-thirds Interest 
in the vessel. 

Art 4 Every veseel must bear an easily recog- 
nizable mark of nationality * 

Art 5, Elvery vessel must onrry papers of Identifica- 
tion containing all aecsseary information. 

Art, 6. No owner of an aerial vessel may extend 
his flight beyond the lliplts of an aeronautic park 
iinlees the vessel has been registered in a Hat kept 
by the proper authorities. Bach State shall make 
rule* for registration in Its own territory 
Art 7 Every vessel must carry a mark Indicating 
Its place of registry 

Art 8 "nie reglstratlAi Het shall be published. 
ORArnCB III. LAKOINO. 

Art. 9. Landing In open fields Is permitted. 

Art 10. 11 is forbidden to land In fortified places 
or within a n^lus establishftd by the miUtary author- 
ities, or within towns ftnd Oittes except In open spades 
designated by the authorities. 

Aft 11. 7^ owstar of the vessel shall be liable for 
all danage oi^ed hy laDdlB|(, exc^t In so far as such 
damage Is eatnmd by the Hblt ot the party Injnred. 
cbaftbs rv. awr+TSoii. 

Art 12 Jettison Intrudes all voiuntary dropping 
of objects from ttas vsssei 




Art 18. Except la oases of Imaitsieiht psrlr It l|t 
forbidden to drop any objMt which can injure psmoa^ 
or property In any manner. 

Art 14. In case of Injury so eansed, the owner ot 
the vessel shall be held liable. 

OHAPTia V. WBXOKSD AMO AaAMMlOm Vd^RtS. 

Art. IS. Every person who finds a d am aged er aban- 
doned aerial vessel, or any part thereof, must hMlfy 
the proper authorities. 

Art 16. The autborlUes so notified shall Imme- 
diately take proper measures to preserve the wreck 
and restore It to lu owner 

Art 17. The owner may claim bis property at any 
time within one year from the day of discovery and 
after he has paid the cost of salvage and preservatton 
The owner Is also required to pay to the finder a 
reward equal to 10 per cent of the value of the re- 
covered vessel, after all costs have been paid. 


Afitronomkal Noto for Anatevn fur 

By Rev. Rhitf W. Roberts 

T he siinuaer Is the h«t season of the year tor 
obeervlng and studying the heavmM, It Is warm 
and the open sir Invites tie all. It is espeolsHy favor- 
able for the use ot a telescope, tor the “seeing” Is 
much superior at this time. An Instrument Is worth 
one twice Us slse used In the winter season For 
these reasons ire give below some notes with the 
hope that they wlU guide those Interested In the 
study of the heavens 

Hw AaUroWs. 

During the month of August Ceres, Juno, Pallas and 
■Vesta may all bo seen. As will he Msn from the 
ephemerls given below Ores passes Jnst to the north 
of Eta Oemlnorum (R. A 6 hr., B min.; Dec north 
22 degrees and 82 min.), a(bout mUaigbt on the 4tb. 
It will lie about half a degree to thie north of this 
star at this time. About odon of JRa fith It will 
be directly north of Mu aoinIatariu»->ahottt half a 
degree above it. The R A. itf this star Is 6 hr. 17 
min and Us Dec, is N. 22 dscrees and 38 min 
Pallas is in the oonstellatlon Erldanus and toward 
the close of the month passes near the star 39 In 
this oonstellatlon Juno although of nearly the eleventh 
magnitude should be seen In a fair slsed telescope 
on the 20tb when It Is sbout a half degree above lieta 
Virginia The R, A. of thfs sfhr Ss 18 hr; W lUn.. 
and its Deo Is south, 6 min Vesta Is constantly 
growing brighter during August snd at Its bsgtnnlng 
Is near Delta Oemlnorum, and for s short time traces 
very closely the path ot Neptune for the early spring. 
■We give below the epbemeris for these asteroids; 


M«r Pair 

8 71 Aug 4 
Aug 12 
Aug 20 
8.53 Aug 28 

8,74 Aug 4 
Aug 12 
Aug 20 
8 39 Aug 28 

10 74 Aug 4 
Aug 12 
Aug 20 


Eight A»<.»n.lot, 

6 hr 8 3 min. 
6 22 0 

6 35 4 

6 43 5 

FAIXAS. 

3 hr 25.9 mlu 
3 35.8 

3 46 0 

3 53.6 

JUMO 

13 hr. 14.2 min. 
18 21 6 

13 29 5 

13 37 8 


IWlliuitloii. 

N 23 dng 8 mtn. 
23 14 

23 21 

23 26 


S. 2 dug 28 min 
3 40 

5 6 

6 44 

N. Odeg 59 min. 
0 10 
8. 0 41 

1 33 


8.66 Aug 4 
Aug 12 
Aug 20 
8.53 Aug. 28 


7 hr 17.5 min 
7 32.2 

7 46 6 

8 0.8 


N. 21 dng 60 min, 
21 30 

21 6 

20 39 


OeeuMtioB «f Stars hy the Moan. 


In our article of April let attention was called to 
tho pleasing experience of watching a star suddenly 
dart behind the moon dnrlng an oiMiulUtton. Below 
Is given the IVashJnglon Mean Time of Immersion and 
Emersion of three stars which may be watobed during 
August. 


PiUc. 

Assnst tth. . . 
AncrastWh .. . 
Attgsat lOUi, .... 


' Tim* of 
BUr'» Nimic. Inrawaion, 

Hr. Wd. 

10 (L BsgttUril 10 R p, M. 

KOsprlconl 6 SIP.K. 

srosjulooml S IA.I(L 


Xw. 

AT 

6.0 

M 


On August 28th the moon passef Vfyy 0 le»e 
to Jupiter. Mercury Is at Its ^rtongatton 

east of the Son on tb«j»orn1ng of the U»4uM idMuld 
he watched for aboat this time of the ttfinth. In the 
evening sky. U represents a crssosnt of about the 
same as the quarter moon at this tUb«. . V«aii« ts at , 
Us freatest brlttliuioy on the lOtb toA Ja at this R»t« 
half my been a quartermoon ormisfiH wwt A ) 

orsswat ■' 
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The New Era of Blood -transfusion 


12S 


A Triumph of Surgical Skill 


I T ta not wMIsm Uut we read newepaper acoounte 
like tfae fflllowiaf, whtek appeared early In the 
year: 

"'Philsdalphia. P«b. aotb —With it Butijuct mUcUhI (ram thn 
tears or morr voluateere who hed offorad th»lr blood In ro- 
■poiue to tt went advertlfoment th»t eppoarod la a ni'wapapcr 
her* tkl* mornins, a romerkoMe traoofualoa operation wen 
IwrtermMl to-altht in the PolyoUnlo ttoapital The patient 
waa David Poloco. a poor tailor suaerlna from Internal 
factnoiTbacea, whoao tamtly bad already C<ven all (he blo<Hl 
tlwlr phyakdana would allow, and bad advertlded to give 
tbetr aavlnga (or a volunteer In a laat effort to aave tbe life 
<i( their relative. 

"The aubpict, who hid hU Identity under the name of 
■Smith,' waa a powfitfol looking nmu about Sd yeara old who 
caau to the hot^tai In a taxicab and ta i^ld to he a member 
of a promtnant family la thla city 
■The tranaftHlon waa p«rmHt<>d to continue for thirty mln- 
utM, when the white face of the patient bad aeaumed a roay 
hue, while the face of the aubjert, which at the tieglnnlng of 
the operation waa ruddy, had become almoat deadly white 
An examlnatUia of tbe blood of the two men at the clone o( 



the oiieratlon ahowed that the coloring matter In Poloeo'a 
blood had rlacn (ram Ih to 17 per cent, while that of th( 
fobject had decreaaed from sn to Oh per cent " 

Dr. Crile of CleveUntl, who more than anyone eUe 
haa denelopoif transfusion (t)ie name of exiierlmentera 
In the past two hundred years Is legion), says that 
Im sgfpeta with the warmest entliuglasm, in asking rela- 
tive to make this sscrlfloe, while Dr Carrel de- 
ecrlbee the moral exaltation of a young man who 
gsve his blood to bis aged father. It would thus seem 
that the victory registered over the material Is se 
btood-attrring as the surgical triumph of transfusion 
itself. 

Not that the operation Is any longer dangerous 
Professional donors of blood have been knnwn to re 
turn to hospitals two and three time* to repeat the 
experience; they are often In condition to work the 
next day. The ordeal Is painless About half an 
hour beforehand, each patient le given a hypodermic 
Injection of morphine Local anaesthesia Is used, a 
small cut being made over the vessels 

Reducing the surgical history of transfuslen into Its 
elements, It began with one Frenchman and was con- 
cluded by another; one In the 17th the other In the 
80th century — Jean Denys, who performed the first 
real operation of the kind, and Alexis Carrel, who 
found the way to suture the ends of severed blood 
vessels 

Denys, through anlmsl-experlmentatlon, arrived at 
concluslong as to choice of blood-vessels In transfu- 
sion which are held valid to-day. He showed that the 
artery (as carrier for the quick-flowing red blood) 
should fUmIsh the supply, and the vein of the sick 
man should be selected to receive It, as affording the 
most direct route back to the right heart and the 
lungs Where the blosd becomes rc-vitalUod Artery 
and rein he connected with glass-tube 

He waa not sustained by the professional opinion 
of his time, partly because Harvey’s^ discovery of the 
olroulattoa, though forty years old, was still ridiculed 
ta Parts, but also In view of the demonstrated negli- 
gible quantity of blood eapable of being transfused. 
It had been known for a long time that endothell 
nm, Uniiit arteries and veins (now known as the 
tatima). has the property, practically peculiar to it- 
aelf, that blood ta contact with tt does not clot, while, 
wh«i hrohgbt tote eontact with any other subatance, 
tt aeon jpoagulates god ceases to flow 

Cwnya found that the amount of blood transfused 
vartod acootdto* to the friie of tube need, and aUo 
fneordlng to the dtlfereat alse of human and sub- 
fratoan Maod-treMeU: (hough he knew there was no 
tir*y of eatistoetortl^ Vagtaie the flow sate by the pulse 
at the donOr Which dnlrlag the operation must 
M toiwatalttod ftOBi nrienr to vein. As little as 
(hfly mhnes had hSOhght patients oat of iqmcope, and 
in dite teas that hfld prdmiaad well, was found 
. to h* 4ito to tehiattaal gantreaa. 


By Genevieve Grandcourt 

After initiating the work, he got Into trouble In 
transfusing blood from the femoral artery of a calf 
Into the veins of an Insane man, ho was twice suc- 
cessful; but the third trial, made at the Insistence of 
the patient's wife, resulted fatally Denys was sus- 




Final suture of artery and vein, showing over-and* 
over stitches completed between two 
of the atay-eutures. 

CARREL METHOD 

ptciouB and wished to open the body The widow re- 
fused, saying he had ''experimented' on her husband, 
and demanding a price for her silence The doctor's 
answer waa a complaint to the authorities, and In the 
sequel the French government prohibited the prac- 
tice 

From thla time until early in the llUh century, this 
operation was taken up, dropped and taken up at 
Intervals until the method came Into vogue of draw- 
tag blood from the subject, whipping out the clots 



Ob JltatoCaml, who discovered a way of sewing 
Maad VHMis togtolHr. 


{df/lbrinatmp It) and liiji'itniK It Into the pat lent h 

veins 

Against this method, thi Knat l''ii'iich phyBtologIsl 
Magendle, gave early warniiiK His exix’rhiienta 
showed that In this way senouK Bymptoins (ould be 
made to develoj, in i)erfci l)y tn-alDiy anlmalw, and he 
suspected that the clotilng look jdaco now ioBlde tho 
body Instead of out, producing imralyBlH and death 
During the Fraiico-Qci mini wur, thiH methcMl was 
tried on thirty-seven woiitidisi soldiers with only thir- 
teen successes 

A few years later, sileme Is'gan taking those enor- 
mous strides which espedally in physiology and bio 
chemistry have covered more ground than In all pro 
ceding history It was learned that that microscopic 
body, the white corpuscle, was liai k of the blood clot, 
that when tho ends of blood-vessels were lul. U began 



iriery In pnnimii lo be drawn over vein li Onii 

CRILE METHOD 

lo manufacture fibrin ferment Heme, deflbrlnating 
the blond did not solve the problem as only I lie solid 
jiarl of the clot was whipped out and the white cor 
puBcle's fibrin ferment remained In (he blond And it 
was only when this i lotting Inside the bloodvessels 
did not take place In a vital organ that Magondle's 
prognosis waa not realised 
Thus tho only solution was lo Join thi- ends of the 
blood ve.ssels together so that, as regarded the clr- 
culatloti, they should become one But stitches seemod 
out of the (luestlon, since, being foreign Imdles, they 
were as objectionable to tlic white corpuacle as tubes 
of glass or paraffine Yei, II hazardous operations of 
various kinds ever were to be made safe lo be able 
to Join bloodvessels end to end was Imperative' 

Payi answered this call with a magnesium-tube, 
but the technique was ciiuleveloped and proved cluntsv 
Meantime, Carrel was liuc'SHgallng with the blood- 
vessels of dead human bodies, he- applied his tech 
nlqne to living animals, and It worked He had 
found I he way to do I bat which eveiyone had said 
could not be done, to vice the blood vesaols together 
without clotting or leakage 
The principle of the Cai rel method eonslsls In 
"everting'' (turning out) the cut Ups of the vessela 
In such a way that when thcc openings of tbe two 
are brought together, tbeii linings tom li Ni'edle 
and thread Is then drawn through ah nUxiat raarlint , 
passed through the ouli r and uppiT edge of the arteiy 
In Its enllre thickness, and liroughi oul thioiigh the 
Inner and upper surtnre itf the vein Two similar 
stitches are made In the bloodvessels (see iHagram), 
In all Instanees leaving about lour Inches of thread 
uncut after lying, to serve as a handle for the assistant 
surgeon to tilt the blood-vessels In order to join 
them c'nd to end, as shown in the ai romiianylng 
Illustration 

Carrel's diaeovery was hailed with thanksgiving 
and he made an earlv application of It In transfusion 
by saving tho life of a four day-old baiiy, this as re 
cently as 1908 

Dynamics. 

Before Carrel's sueeess, Crile was studvlng to dc‘ 
velop transfusion along mechanual Um-s Ho used 
Payr’s tube, discarded It for Carrel's stltibes, and 
then deciding that the less skillful surgeon nc't'ded 
an easier method, developed ihi' Pavi tube Tbe In- 
strument ho has evolved Is a c.cnniila or i Ing-wUh- 
handle, and la so tiny as acarci-lv to slip over the 
point of a pencil 

The Crile method Is to dr.iw the vein through the 
rtal and cuff Its edge bark on tbe ring, tbere It Is 
lOotUinuad cm page M i 
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Drilling an Awkward Piece 



By G. H. Andcr 

niav bo woith while t( 
li (omoriiod when It 1 



ratcheit whMl, A. While dritllns a bole tbs drill la 
fed Into th« work by meana of a feed screw, B, wblcb 
le provided wlUi four pins as shown In the bead of tbs 
screw, thus making it easy to feed the drill into the 
work The feed screw, B, has a female center which 
ftiB over the center of spindle, B The ratchet hold 
In this way will be held very rigid The spindle is 
made so it will take any sise of drill having a No. 1 
shank 

Drafting R4>oni Kinks 

By John D. Adams 

O N drawings where the lettering la considerably 
Bcaltered and some degree of uniformity la de- 
Hired, It Is quite essential that some rapid ineane be 
piovlded for drawing the pairs of parallel guide lines 
Measuring is altogether too slow In most drafting 
looms will be found one of those rathei large, obso- 
lete. right-line pens Cut off the itointH, as Bhown In 
h'lg 1, Insert two chisel-pointed leads, and tighten 
the screw When adjusting the distance between the 
loads It Is only necessary to partially looBen the screw, 
after whieh the leads may bo pushed In or out. This 
IUHtruincnt is very rapid, and icqulroB Infrequent 
sharpening 

Fig ;; lllUBtrates another method of accomplishing 
the same end A piece of transtmrent celluloid is 
inovlded with a series of slots of different widths 
Although this little device Is common. It la not 
to lx- found In any of the caialogtur. U Is superior to 
Fig 1 where the lettering must not only Ik- uniform, 
but of lertain standard heights 
The writer hjws used several ex( client forms of 


Urilling an awkward piece in a milling machine. 

(Iillb'd iirevented It fiom being done in a ilrill-pri bs 
or laUie 

The men had (lie Iron and niti het dilll with Its 
holdci clamped to an Iron t.ihb' and were woiKing 
haid for a r onslderably long time to make the holes 
I asked the foieman if there were m.inv John likn 
that in the plaie “Ves ” Jie said "wi have had to 
make quite a uumher of them in the last three veais, 
and we will have many more " I'hcn 1 said ‘ 1 Bug- 
gest that you drill those boles hy using that luilllng 
machine" (pointing to one which was usikI very sel- 
dom) "Will well,' ho ex( lalnied, "I iievor thoughi 
of thal before, and iieitlier did the iiuk hlnlsts wbo 
were told to perform the Job ' Aftei thal the holes 
were always drilled In the milling machine by one 
man and naturally In very much Hhoiter time than 
It used to leqiilre two men with the rati het dilll 

How to Make a Ratchet-drill 

T IIK ratchet drill here lllmjlrated will he found 
extremely handy around the Iioumc for qiiUk re 
pairs Take an old milling ninrhine cutler Mmi ha-, 
seen Its best davh mid aiino.il U This will make as 






F-Bhafie Iron, so It will in ,i 
pliidle if A hole inu-,t uIhi 
' tul of strap Iron, so Mi, it a 
le cap be screwed In poMitli 
e shown ftt D A dog, E 1 
nd a spring, O. holds the d 


l>rafting room kinks. 

hghiing ftxtiiiefl for the drafting table, bin none that 
gave more «atlofa(tlon than the little light shown In 
I ig 3, which was Improvised in the course of a 
half hour from a piece of heavy copjier wire and a 
paixr weight On one end of the eopper wire a 
hook Ih formed The wire Ihen curves downward 
loward the tvase. where It is txmt Into a rectangle the 
sl^e of the paper weight The extra length of wire 
Is then carried upward and neatly bound to the ver- 
Moal section Two pieces of cord serve to connect tho 
wire Bccurely to the paper weight, and also to keep 
the base from scrauhing the table top The electric 
cord In leaving the socket Is fastened to tho hook, 
fiom which It may be run directly to the outlet, or 
else down the curved obipper standard and once around 
the knob on tho pape# weight. The latter Is the bettor 
method A shade of Bristol board answers every 
purpose, and the resulting lightness of this feature. 
.Bs well as tho m/per works in general, renders the 
lamj) very stable and easy to shift. 

b'or those who have too little office spare to aecom- 
modate the usual horizontal blueprint tank and yet 
find it necessary to make a few prints ocoaelonally, 
the vertlral tank shown in Fig. 4 will he convenient, 
lilts need bo only an inch or two in thickness, so 
Ib.it the space it occupies is negligible. Chie or more 
wires running longHudinally across tho top will serve 
to hold the prints white washing. The writer has 
seen a print two hy throe feet washed in one of the 
stock metal tubes used tor keeping blueprint paper 
These tubes are about two add a haV inches in dlora- 
cter and have screw tope 
Itt Fig G is a suggestion to drafUmen who havs 


to hae stMclnl ourvaa very trequeiRtly. A piece , of i 
transparent oellnteid, which may be obtalnSd at ntoat 
stationers, is placed over the psneli outline of the 
desired curve, which is then msa'ked off. The carve 
Is then cut out with the shears and smoothed up with 
file or sandpaper. A piece of cardboard will serve to 
keep the celluloid far enough away from the paper 
to permit the use of the ruling pen. 

There arc comparatively few draftsmen who fully 
appreciate tlie i> 0 MlblJUl<w of the ordinary flat machln- 
let scale. With a little practice this form of scale 
may be readily handled on edge In which position 
spacing may bo done with almost mathematical accu- 
racy, as a sharp pencil point fits Into the small grooves 
that mark tho distances on the i-ciilo, In fact, there 
Is probably no other method by which a point oain 
be placed accurately and quickly. 

flupposlng that In Fig 6 it Is desired to sub* 
divide the space between tho two parallel lines into 
thirteen equal parts Simply place the scale at a 
suitable angle to the parallel linos so that thirteen 
equal divisions — In this case quarters — exactly reach 
from one line to tho other. Run the pencil i>olnt 
down each quarter mark, and the spacing Is done. 

Fktatinir Reamer for Lathe 

By H. D. Chapman 

rpHK accompanying engraving shows how a lloat- 
1 Ing reamer can bo made and the way It Is used 
For very acctirale work the floating reamer has 
come to be the standard This style of reamer tho 
writer has used very successfully on a lathe 



Floating reamer for laths. 

Tho reamer Is bold In n holder as shown, tho holder 
i» bored about ‘.k-luch larger than the body of reamer 
This Is done so as to allow the reamer free movo- 
raont The reamer Is held as shown against a renter 
at the hack and it has a pin through It ut B, which pre 
vents the reamer from turning The hole thrit la drilled 
through the holder ahould provide about >A-Inch clear- 
ance, so that the reamer lan find Its renter while In 
USB There are four sprlnga shown at r whleh are 
used to adjust the reamer Into allnomeni w'lth tho 
work These sprlnga are held in jiosltlun by means 
of Bet screws .t This reamer has now been In servieij 
for about two years and Is used for reaming draw 
tubes for toloacopes 

A Novel Method for Attachinjc Veneer 

By K. C. I). 

miME time ago the wilter hiul (iciaslon to venoer 
large box with mahogany Not having the nscos- 
Hary facllltlet for glueing the venoer and clamping 
it in place until It was thoroughly set, as Is the usual 
method, h)e proceeded to attach it aa Bhown in the 
accomiianylng illustration It 1 k a simp’e method, and 
one whhh gave excellent results 

The mahogany was about 3/16 lueh thick, and It 
wa« to be Inlaid with 1/16 Inch white holly The 
recesses for the Inlay were first cut out. The mahog- 






Method of attaching venoer. 

any was then placed in position on the box which was 
of white pine, and was firmly attached to it by means 
0 ? screws which were platW at various intervals In 
the recesses The beads of the screws were counter- 
' sunk Into the bottom of the recesses as ahown. The 
white holly was then laid in the reeessss and secured 
In place with glue and thus all traces of how the 
venesr was held m place were completely hidden. 

This i« a trick worth knowing and U may come 
In handy for a number of our crattsmen ftlhnda Jvho 
have Ilk* work to db. 




SCimiFlC AMERICAN 



The British InTCntOir: His De- »-» ln'-«>tlon« «nd ,nd,,ix>nd.-ntl> ..MIw ,,f Ui.- i.r<>,H<lU>r 

ryH#mry p^wii^ y. owJun-, but th* ”rub^^U*'"to nhaftf< He do< s tins by <'ottit)iiimK. m 

■ royaJHi-* ti< workmr'ti. (rhclbcr rniiAi:i‘ti for the titrbiDii iiixtalliitioii, one of rnort' Jiro- 

TN an »rtk)l« published in the London Oiporlinontal work or iithi-r dntic*" p<*ller slmflx witli a plurality of oilier 

^n^«*r Mr. W. O. H^aill an^ysM ^ shafU*aud ueannu liet..... said shafts 

tl^reMons why fallen l^hmd together with turbine elements some of 

other .mtion. a. regards the evolution of mv^tions is the ne«Iooi 

usrful inventions of erper.menUl and resoaif,!, work by '7-'' 

in its od.hinal columns, the manufaelur.ng eonoernH. This plan is in ‘•-•■>■'-•"-<‘1 M.o.'d -f <l>*' tur- 

firmly dooh^ t« ^ with Mr bine elements 

Hownaill in the MBuinpUon tlmt Bnuah • ✓, . .si 

invention is at aU in a backward state, ^'^t every large RecentPatentsfcrTrealmentofRerac- 

axid cites the British man-of-war, “From ^ eontmnallv lory Materia Tb. treatment of refn^- 

.... j t» * a a enifBiKed in oxjKjnmental and retjcarcli H«rv nial*»nal ir. invoKed ui hve i^aU ntn. 

beginmng b. end, sta^ «,ntem^ 

rary, *Hhe i# the prodirot of British imad- • > ^*1 . . j . 

nation, British thought and British skill, T;'''"'*'’ " 

and it will not be denied that she oontaim, depression Ews-hiel We.ntraul. of l..vnn. Mass , and 

a oollection of inventions for which it ‘■ottsa thr cost of o.nni.rscurc is cmncj hehems-ta. > Tin- same company is , 
would bo hard to find an equal oulaiUe of »""> ’7'7" '« I 

an international exhibition. We are not wbt;. u T, ukcw ^. 01 " ” 1 bouison of NwampH,.ott Mass, or a 

going to attempt the impossible task of ■ it wou.d s,4«r tLt .0 lav.ntor If be is "'•■"‘“d of g. nerating h.gt. temisTatures, > 
separatiniT the d^^taiU of Ii<?r oontenU not an rxiMTt in the industry io which !iU *** ‘** * ** '^*!'**' K«‘nfTa *( in a (nn | 

aooording to the nationality of thought 'O'* •P'*"'*. -<•«"’ i*- *-!> «dvi..d in duu of relativ..l> ut.restr.eUui t-on bN 

which first inspired them, though, if we lu.at,.^ the eomimt exlerimlK. u.,om-| 

did .0 the nr«imnd.™nee of British mven- P^^'-d '>> »« 'l'^' Proc-ss 


Horsnaill in the asaumpUun that British 
invention is at all in a backward state, 
and cites the British man-of-war, “From 
beginning to end,” states our contempo- 
rary, “she i» the product of British imagi- 


a oollection of inventions for which it "Often Hic cost ..f mnnnrsciurc is cmiici 
would bo hard to find an equal ouUutie of I amI'Jt'*b*'mii'd.' 'fm a” >rti'c'« 

an international exhibition. We are not wipd, it is I'lkci'y to' scii " ' 

going to attempt the impossible task of "it would apiicar that so Invmtnr If lie 
separating the details of her contents not sn cxiart in the industry 10 which b 
according to the nationality of thought •P'*"'*' '*'• “dv-d t 

, consulting some om wbnac knowledge and o 
which first inspired them, though, if we i^, „|,„ whetb.r il 


did so, the preponderance of British mven- invention was likely to 
tivenesB would be enormous, but we shsdl thia <'ourse should b. 
oontent ourselves by pointing out that jnoncy is ijH'nt uiwn ts 
noariy every one of the million details thp'*''*inw>n'tor**'' 

which may be found within her walls has taken from him for tin 
been thought out in British drawing- if, howoier, tare is es^ 
offices ’’ nf an cxis rl, this rUk 

Mr Hor^U sUtes that the attitude 'p’.Tcn, 

of the Bntish manufacturer toward new attcirpts to sell, ai 

inventions is one of apathy, coupled with "Then again, ixpert knowledge is ncccs 
Bxtremo skeptioism The manufacturer “'r f«r ihc tsTfin’ting of on invention befon 
san bo induced to take up a now patent '‘'••r it on the mar 

, , kot, and if the Inventor dovs not possi-as sin b 

only under au agreement giving mm thei^ h should csrtainiv s<H>k assistanc.' 


s likely to prove siiteessful, and 
should hi pursued before aiij 
nt upon taking out a patent. It 
t be eonteudisl that In sueh pro 
Inventor ilsks having his Idea 


ion's share of the profit, while the iuventor “Many 
I saddled with all the nska. ths.v lia< 


"The majority of Ideas cannot ho put Into 
oikahiv shai)e wllhoui iratleut and often 
ifctly experinientlng. lienee an Inventor with 
It means of his own must apply either to a 
ipllallat »i a manufaetiirei for asaUtao<e 
he former Is vi I v ehaij of risking his money 
1 sueh venturi's, In view of the attitude of 
le mahufiietunr Indleatod above, aud the 
Her, If he iflU be isTsiiaded lo take any in 


"Many gisKl Inventions hsve failed been 
the,v iiave been offered lo mniiufaetiirers 
an ImiH'ifeet stale, harked up bv inefflc 
di'slgns and lurel, asly const rui led iihn 
T he drawings of the Invention, and the w 
manshlp of the model, are moxi Impor 
when It Is desired lo sell a patent t tmi 
of iiiiihankal tovcutlous have made a mn 
for (hi'Biaelves without posM'kslon nnv n 
whateviM, excepting they have Is'eii well 
slgnisl and made while others, with nc 
and useful fiatur.-s of eonsldeiahle valin, h 
failed to reielve reiognlllon owing to 


snj An Obaervalion Car An ot>s»TMiti<»n 
I**- *’ ear in winch xcuta arc arranged eloping 

s Idi'-a upwardly from both ende of the e.ir lo a 
lie else central levvl portKHi ih shovn in a jmW'til, 
•lection Ko 1197,701, In Bieliiird M llodtien of 
esim .,1 >i„utr,.a), Cflntuia 
on Ihc 

iiiodeN Cleaning (.lass Dry - In a palenl. No 
997,447, Sutnuel Cirimson of New '> ork 
hefon '''''' (irovnlex a dry eleaiu r (or giaae, in 
IP mar whieh u elenriKing surface of trifKili jMiwder 
IS smh 18 held to a Hiillable baeklllg li\ a niinule 
Istanee ,. mating o| vawlim, wtueh will liold the 
•era In •'^P'^'l' 1'“' l>aekllig witliont jraaenig 

■flicleni tlirough Ihe powder 

■'vvoru ^ Parachute for Acroplanen A eiifelv 
vortant attaeliineiil for aeroplanes leu been pat- 


[jrovviucnts resulting from his efforts This 
date of tilings eociipans unfavorahly with the 
illltude of maiiufacturers towards Inventions 


Notes for Inventon 


etiled. No 997,.{,74, i)V (irover (' y oung- 
irr<>en of ls)M Aiii;<'les Cnl, and im Indv s | 
n slnu'l of fabric w Ineli in.n be fold< d in' 
tri.uignlar form into a vertical plane to j 
promote lateral stability of tin aeroplane, 1 
or niav be folded into a hori/.onUd plane 
to act as .1 par.u'hutv' I 

Another Marconi Patent.— < inglielmo 
Marconi of l.<>iid(>n, asmunor lo the Mar- 
coni Wireless TvUkTaiili Coinpunv of 
.Vmerna New ^ ork, N \ , lias seenred 
jvateiit N’o 9,17 1(1.^ foi a li.iiwmiltini; 
'apparatus for wireless lehurapliy .\n\ j 
I ref( renee ts> tile Iransimtlei is iiev essunh 1 
I bs’linn ai, lull tin iinprovement. iiu liide.s , 

I a Irallerv ol low resislaiiei' will] moving 


Ihe hsd 111 this line X New Way of Hanging Oolhea. -A|Amerna New ^ ork, N 'i , lias seenred 

-rm,g"in Jnr Id HrUlsh enteVl- during th>'ly f'>' “ 1 > ans.n.l ting 

Iasi eentvir,v. It Is diffli ull lo believe thsl our back of his homo lot, aliortenlllg his >ar<l ,, I,, |, trains for wireless lelvgrapliy An\ | 

Invenlors ai.. suffering from any lark of and oaUHing the Women folks to eoinplalli ^efi renee b. tile Iransimtlei is iie< essunh 1 

iilglnallty, this view h, ing further suppoit'd of lacking sfUMvo to hang tbe family vva-sli j |<H"lini< ‘li Inil tin improvement iiu liide.s ! 

'sih'ms ‘"forie"imrX"“ Brri,Hug''‘’'the ‘'‘’'I «'■ Imllerv ol low resislanee will, moving^ 

iss, we »ie dilven lo Ihe eoniluslon that Ih. two small iron pipes, whieh had fwiie.l ' ,„rp„imls nrninged so tliat a gap is left ; 

1 hsin IS of n r.'wnnl, Whivh were good enough parte of an aw ning frame, Icnglhwiw along | |hem, logvtlier will, pie.es lo i 

til ivttraet the best hialns In the country and supported fn>ro Ihe side fenoeu I'.V 1 j.ndjre 1 li.' gap, wbi.-li bi idging pieevh are | 

thhty t,, nm y.'srs^ego, have no* h.ieon^^^^^^^ spaced the piping awa>j,„ov,d. Ill operaijon, rapidly pa-si the! 

Hmt onr‘’m*uula?tm'.'ra h^^e te.-n red’oel'd to j gap ! 

loprlng the inventions of other nations There was laced from side to side of the yard * . , I 

Is llttl.' r.wm for doubt that the .msltlon Is ground the opposite pipes When a n.w I A Cup Packer for Wells.— A eiip pa. k. r 

Iimlnly g.vvvrn.-d by the attitud.' of tim manu hung, it could Im pushed for wells, m whi.'li a eup forme.i of material 

fauuirr both ns regards Ihe Independent preceding nvw. so that I «''>"’»> '"’f'*'"'’ '^e mfluenee of In, uni , 

Inventor and his own emplovees. ■mo* t » , , .mibin.'d with a soriiiL' of iiiMiflieient ! 

"It IS not Intended to suggest that the ma- the opacity of the yard was equal to, if , <om >imd "dh a prmg o lUMinnunt 

lorlty of the lirltuh firm* make no reei.ro not greater than, that of the entire original ; •■*> expaml I he ( up w lien drv . Iml 

liense whiitPver to workpeople who bring yard wbon hung in the usual manner. can expand Ihe eup when M.fleneii by the 

foiward vsluiihle Inventions, but tbe reward liquid, is jiresented in a patent, No. 

is gen.’railv In the form of a small increaae A Perpetual Mellon Inventor and Hla 997 721, p, Charles \ Wan/ of llmise- 
In salary, white may, and often does, end practical gnggeetton. — Misdireoted efforl *"p^ 

after a short period owing to a revision of, fp,fluo„tly found in tbe pursuit of inveii- | 

Ml., staff appointments Only a very few ‘ ^ A Group of Safe and Vault PalenUi.— 

manufaetiinrs employ cxperim-nteri whose tiotts, and we read of the doatn a short *' n.17 771 (K17 

whole duty woslst. in thwoloplag new prod- while ago of a Baltimore inventor oight.v- Jwenty-flvi palenls. N.m O’-*'."! 


jihe c.t)j.s.| IS l.j tiiul a sh,,, .,r that 

j will pri-vent li.irs.'s li.iiii slipping .111 icy 
, iiavein.'nts 

j The I>calh of .Samuel T Fisher. Mr 

j .Saimii'l T Fisher, wh.i was \ssmluMl ('ein- 
j missiiin.T of I’aU'iils .luring tli. Cliv.’lan.l 
a.Immisl ral ion, ill. '.I in Wa-slnnglon, Satur- 
I dav , .inly 2drid, I'll] Mr Fisher was a 
gradiiali" ..f llarvanl, subs. .pi. n11> taking 
'a Hpecial ours, at Ibe M ussaeliusel Is 
^ lnHtilnl,.i of T..('linologv to 111 tiimself for 
work H-s n Rurvevnr, whi.li lie followed m 
th.. I'nile.l Hlal.'S s.'rvi.'i' in ('..lorado and 
then relurne.i lo Nlassn.duisi'tts, sindied 
j law iiinJ lu’c. pled a )).istiion ns assisianl 
( Munm. r in th. 1 riili.l .Mnl.'s I'al.'iil 
[ Oflii'i' rising lo til.' iissistunt . onimiKsioner- 
ship l.al.'r h. r. sign. .1 1.. . iil< r ihe 

I praeliee of palenl l.iw wlueli In lollowed 
wilh signal Hueei ss up (o a f. w inoiilhs 
I ago, when In was slrieken wilh wluil 
, provi.l to bi. Ins lust iUn.'hs 

A Waterproof Cellar — lii some si el ions 
ordiiiar.v eidliirH ar.' impnn.tieiibl. , and 
'James William Lane of Athuiln ('itv, 
N .1 , iirovides m a patent, No tl'l7,Kl,'i, 
a wal.'rproof eellar liav ing a wnlirprool 
j eoii.’rele lloor and walls of eonsidiTalile 
thi.'kiiess with a vertical hlandpip.. een- 
tralh on (he floor and evleiiding abovi. 
Ih<‘ normal lieiglil of the water, in the 
surrounding sand, the standpipe lia\ iiig a 
tllt.T and 111., stamlpifx. Imiiig open at 
both endH, so that water may nse ami 
fall freelv' therein 

A New Two-cyrle Engine --Cliarl. s 

I'Vaneis .fenkiris of Wasliinglon, D a 

w. 11-kriown inventor I'sjs'cially m tlie mov- 
ing picture appariilus arl has reeentlv 
obtain(‘d a imt. nl No 997, FF. f.ir a Ivvo- 
.•vi'l.' gas ..iigiiie miliiding a longil iidiiial 
l.a-ssage oulsi.l.' of tin 1 v liiiil. r and williin 
th.' water spni .. of (he sjime one end of 
th.i nUMSage being "i o|>|.|i eoninintiieul 1011 
with th.' iipiier end of Ihe ivlinder while 
Ms lower end, in w lin h a spark jibig is 
liKale.l, IS o|)einil ami elostil b.\ tin rei 1- 
[iroeatioii of the jMsIiin. 

Doping Gasoline. — \ rial estate agenl 
of onr ae.piauituin e iis.'s a liglp rminbonl 
iiui/'hine, .ind s.ivs h.' can g. 1 .vlioiil .igh- 
t.s-n (o twentv-on. miles out ..f n gallon of 
gasoline, lint that he liiids if hi puls an 
imn. .' of laiidamim to .‘aeli liv.' gallon- of 
gasoline, lie Will llieri‘«s<. the mileagn' per 
gallon from I wi'iity lotwentv-hv. percent 
Whether this is so or noi--aiul no reason 
Is siH.Ti whv aiiv Midi eflect should nsull 
fiom 111.' iiK.. of hiiidiiniiiii — It calls to our 
atlelilioil the us.' of u.hlllioiis lo Ihe .'xplo- 
sive llni.is for inen'asing their eftieieiiev 
Til.' iiHi' of nilro eompoiirids, such, for 
iiistan.’e, as i.ierie aeui liave Ii.'i.n sug- 
gested As ..urlv US I'KIli L. Man, an 
engimsT of Hriissels Belgium obliiini d an 


iicta. »nd The cbmiwa of a amAU IncrooM of gjght y^ars of *ge who is said to have inolusiw', luive nmentlv mimed to 

lalary for an unceeteln period nre not auO- .pent fifty-five years of his long life seeking Baylor Iron and .toe. l (’ompany, High 

lutles; hemv, If k ffood Idea is thought of, read of the old man s evidencing his natural llainlUld N .1, r r saf a or 

Ihv! experienced aoaletent wlU keep It to him- and dovoloiK.d Incentive ability by sug- vikulte, safe or vaull vioors i^fc or vault 
sUf until ho oveures a new appointment, at^ting to a rclalive, a* a wedding prewml, bodies, safe er vault d.a.r holding means, 
Shvu, preteetka, can bo obtatnod between ^ ^ invention which is roporUid to n.eehan.sm for safes or vaulte, 

'’TS.'’‘’iimeult to undorotnnd whst objev- have mUined one milUon dollars or more 
Mon thw^can he to psyta* * roysUy to K this be true, his inventive tidente can >««*“'*■ 

« workman, U would h»v» to be paid to an jmrdiy be said lo have been given him hi 8. P. C. A. Horseshoe Prise.- -Early in 

?: r* ,h.. ... .s, 

the royalty teswa wlft tb* waniifartur* ; A ParMM Tarblne Gearing. — In a Prevention of f ruelty to Animals insli- 
Bowowr, much brttnf terms «»a te smaged patent. No. 997,685, Cfaartes Algernon tuted a pri/.c competition for a shoe which 
Hhan wsutd be prac^bln in taktut up of Newoadtle upon Tyne, Eng- would prevent horses from slipping The 


of available calories for a gmii w.'iglil of 
fuel He proposed an explosivi- fluid niiv- 
tur.' coinbiiiing .1(1 iter cent of nitro-b.-n/.ine 
with 70 per cent of alcohol The fuel 
earned Ivv motor ears should of .•oiirse h.' 
as rich as possible 111 ealonfl. .'ii. rgv , an. I 
a .vo7n|H)und that can Ih. ))rov i.le.l for sd.b- 
(inn to th.. fuel elmrg.. of nii iviil.iitiobil. 
or motor boat should Ibid a r.'.xlv 'uh- if 
It euu increase th.' mil.'iig.' |i. r g.illoii i.r 
can redii. .' Ilie e.xpens.- vvithoiil ...l.liiig lo 
th.. dangers .if o|S'rati..ii A\ hil. '■oiiie 
think th.' develoivni.'nl of 11. roiiinil e s will 
lie gn'iitlv aff.s'led bv impi ..v . m.'iil s m 
the fuel iinMiu.'ts, oIIuts look b.i iieili'rial 
improvem.'UlR in 1hi. molor- .01. 1 w.' have 


und, provide for the nmning of turbine <H.mrmtit.on wa. to close on .lun,. 1st. 1911 
teiy Wtth ta«ib*M of a«4» rtaf Trim alctnento at their moat eoanomioal speed' We are informed by the giuieml manager' 


Percy Maxim quoted 11 
horst'-jxiwor within ihe 






SdDimiCiiaiUCAN 


. hu MlUMm WH» 

#Me)> mmlrHa** • to 

Iv mni*^ br b aaiUble v*H «( tb« 

'Ptm itf tb*^ jtrotdMr*, an i^»Md9ir 

bOMar Maptad to tJt* (nortabi or 

jUbw •rttele atMtched *>*• »m«. aiwt a 
«bu4 adlMant to tho brtOor. 

Jn^BOOf^TOBW. I. O'Umu, Mow T«rk, 
K. T- nta poreotator oontptlaao a main 
pot, a baattaff cbambar bari^ an opanliw 
wltltfn tba iKit, a poroolatlng tobe, a aon- 
tainar for ttia eoBaa troM. wUeb tbe Intualon 
la to ba awda, aob amapad to have tbo 
vparooUtlDg tabe dlacbarfe ovor tba materUl 
tiucoln. and a aonneetlon tor nnnovaUr a*- 
aoetatlnt tba tnba and tba baatlnc obambor, 
tbla oofuiMtloii tormlBc a tortuooa pataace 
ootuiaetlBg tba tube and tba obambar with tba 
amia pot. 

BBCKrrACtiB FOK CONtIBNSKD MILK 
CANB.^W. L. Kino. Plttaburg, Pa. The aim | 
o( tbla larentiaa la to prorlde a reeoptada In 
«rhl«b ibar be dUpoaed a can, a ltd haWns an 
opealng belnc provided for eoverlnc cbe re- 
captarle and bavtax a apout adapted to be 
dlapoaed over tbo bpont of'Tiio recepuole. 
Heana proTtde for covbrlng the apaoo be- 
tween the perlpberr of the condenaed milk 
can and the toner wtU of tbs receptacle, and 
for boldlna the lid In place. 

WlNItOW FASTBNBB.— G. W BTniN, Cbl- 
oaxi). III. la tbe preaent patent the Invention 
baa refermoe to meana tor taatenlng wlndowa 
b7 a looklnc mecbaolsai, and an object la the 
proviaton of a faatanlnf device lo be uaed for 
boldluf one laeb In a fixed poaltltm wUb re- 
lation to the other which nu/ be readllr ad- 
Juated to permit the free movemeot of either 

WINDOW VBNTILATOB AND FLY 
ENCAPUL — Q. W BraiK, Cbleixo, 111 The 
ventUator wa; be broa^t Into luatant oae 
at any time without the neceaalty of ralatnf 


iMHtre lone Ufa of the valvi, to prolong tho 
period of ropalring or ntwaaberlng the valvea, 
and to prevent waate of water by leakage. 

TBlPfJST BrCKBT LAODSOI DIUIDOE — 
M. e. OODir. Weat Wareham, Maaa. Tbla in- 
vention pertalna to a dredge of the ondleaa 
bnoket type. In wbtoh a plurality of Individual 
bucket laMera are provided An object is to 
provide a dredge with a plurality of ladders 
baring endlen bucket aystenie thereon, one of 
wktob operate* in advance of thO others In 
aneb xoanner that a more elBclent operation of 
the device la obtained. 

NTrrOHACKINO MACHINB.— ». W. ElJwa. 
Ban Antonio, Texas. Tbe invention refers 
more particularly to a mmcfabie which com- 
; prises a pair of movable member* for actu- 
ating the same, and a cutter, tbe members bar- 
ing means for holding between them a nut, 
and serving to carry tbe same Into engage- 
ment with and past the cutter to effect sover- 
Ing of the shell from the nut Ur Elder baa 
Invented another nut cracking macblne for 
cracking ahella of different klnda of nuts, and 
It rofur* more particularly to a macblne which 
oomprlses a pair of relatively movable cutter 
beads each bavhig a cutler, and meana for 
ttmlting the penetration of the cutters to 
prevent injory to the kernels of the nuts 

ROUND HBPRODUCKll AND KEfORDKn 
— W. A Ckxpman, Bmlthvlllc, Ark The In- 
vention 1* particularly useful In connection 
with talking machlnea employing disk or other 
types of records upon which the sound warm 
are recorded In the form of groove*, and in 
which ^pbragma are used to reproduce the 
aounda Trom tbe grtmves, or to form the 
groovea upon blank recorda 

8TRA10IITKN 
MSN and C K 1 
of tbla Inventlo 


tbo depoalt at the bottom of water It a< 
matically removes and dlscbargn* roots 
rlda pebbles of sand, which It doe* by I 
cutting up the roots In order to facilitate t! 



or opening the hollow valve. In the ae 
I'omiHinylng engraving a clear preaentallon In 
given (if tin In.entlou In a seitlonal side 
elevatlcjn of tht vtilv(- iue< hanlstu as applied 
tu Internal ( (iitibustlon engines 

liAliIATOK 1' Akb, Hoboken, N 

J This Invention pertains to radiators, for 
c(Xillug Internal comliusllun engines An ob- 
ject Is to provldi H (»p wbleli will condena," 


expulsion over a grating 'I'bls gutting ad- 
mits of the paaiuige of »and and pebbles 
through It to (oiitcyer* opc/ailng In a 
screened pocket adjufent to the screi.n on which 
thei dls( barge Tbe mi rcen In turn dlsebarges 
on a aecond *cre<ii leading to the receiver for 
the p(‘bbleM, which la usually a barge Tito 
washer N designed to lx located on the upper 
deck of a dredge, and Is shown herewith In a 
plan view 

B1*IN!H,E lOCK— M OuxLix, Scranton, 
l‘a Tbe more partUular purpose here U to 
provide a lock for preventing the removal of 
a spindle, such, for Instance, as is cninmonly 
employed in factory work, from Its mounting 


Ratlwaya mod Tbelr AcceMoHeo. 

GUIDE BRACKICT OU RAH, POlt EDtlE 
WISE MOVABLE DOORS —J .M Ou*v, At- 



Itwfhanlcally dellvct. type pieces to the 
icblne, provides for the aald tvpe graduatedl 
the thlcknea* of type being bundled ; pro 
doa for attaching the magaxluo to the font 
amo of a type setting luschlnr : and pro- 
de* a m&gasine to l)c raptdlv and resullly 
seed lb poaltlun for refilling 
OPRRATING KEYBOARD FOR TYPE RET- 
NG UACHINBS,— J, J. HnMMKL, Rpukane, 
ash. This Invention provides a mechanlam for 
rapidly operating the keyi of a keylmard to ar 
St the esrriers In their flight and In a man- 
. r to provide against conflict In selection 
of the type, provide* * locking mechanlam 
whereby the mentioned conflict Is avoided . 
provide* a mechanlam arranged to produce a 
neesasary Interval of time between operations 
of Om keys in barmony with the operation of 
the above mwvtloned roury track mechanlam 
supporting the type carrier*. 

ELVINO MACHINE.— O A, FgNW, New 
York, N. y. This tttvetttlon la of the sero- 
Iriane type. Ati object hi to provide a machine 
with a plurality of supporting plani’S, offset 
trom one anutber out of vortical — allgnnMDt 
Means provide for directing tbs vertloal travel 
(If tbe machlna, and a untyonml rudder 
further eonicoUtng the djrpctlOD of travel of 
the machine Bupportlug ^anea are provided 
capable «t Mag dl<tort(<d Wto pur* chute form. 

PORT holding MACBINE.— A, W. 
Bsooiraa, Leonldaa, Mhlb, The object here la 
to ptovid* a machine for motatog fence porta 
sBd tba Uka, preferably of concrete, an^ 
adapted to mold post* of vaviotM ahapst, ds- 
pattdlag eatlRCd/ «pon the fpm of mold naed. 
Tha invantion camprslMnda among lu feat> 
nret, a aalf-droiming tam{dng phangar for auU- 
ahilr temping coadrata In the mgM nnd 
prsaaing It Into a idiaiw almilM to tba tona 
Of tee «wM. j 

OOiqtlNJSD ttI.BVATnTO ,AND KRUtT 
CIAANIMO BACHiNK,— 4. 4. NtA Ot. Pet- 
anhhrf, tin. An ohjact ot tela faiTentor la 
to piwvlde a davla* by WklOh tmlt sOch aa! 
OTfnpm, frapattett, lamoM, «tc., may be thor-1 
oni^ etoanod .«o« imBiv «rt at other im-j 
pmmt Whlki baiat dferal^ fpola a law*>r »« 
Hoar, U IWW po*ftlv*iy 


, ». r Th# 

litoyprbi tePmmtdR imwvli^ a 

>4Mlr,'>MMkto miBr .wteiU. gite iDiKtiil to 


attached t 

lu such piiHcrs and ha* combined therewith an! 
attacbmciit fur awiuglng tho atumps lati'ralH 
out of the way and collecting or piling them 
In beape 

AEBItl. VESSEL — T 0 R()Wtj.ND, Chi- 
cago, III This Improvement relates tu acilal 
TcsHels, niori’ particularly to that tyire known 
as "hoBvlpr-than air" macblmw. and provid, s 
a viu<iM>l adapted tu navigate In the air. vnrl 
one air lurnnts In the atmosphere being cm 
ployed to control and propel the vr*»el In ad 
ditton to driving means provided on the ve* 
ael to more easily direct tbe same 

ADJUSTABLE SHOUK ABBORBINO FOOT 
— W. MgTttoTU, Middletown, Conn ThI* 
■hsck-absorbhig foot U for use on typewriters 
cash registers, or article* of furniture where 
It la desired to prevent the surface on which 
the article rests from bi Ing marred, and where 
It t* further desired to take up the shock In 
cMent to th<‘ operating or moving of the 
article and deaden tbe aound thereon 

AERIAL navigation— M B. l»»I.l,Bns. 
Saltfmorei, Hd The apparatus In this In i 
ventlon has fonr geroplanes arranged in 
.stepped form with tbe htgheat In front and 
[each of tho aeroplane* comprUtng two so 
I called wings slongsljle of each other with the 
{wing* of each aeroplane joined together by 
Otmpllnga at their meeting edges The wing* 
are supported and braced by struts; tho frame 
Is supported from the ohasals, the tetter com- 
prising a combination %t sled and whsela so 
arranged that when the aeroptah* te acqultlng 
Initial velocity It will ran en te« wheel* and 
In allfkltni the wheeli rise out of tbe way, 
allowing tee machine to com# to rest on the 
nnimera 

, BfASaSB FOR PBBBLB PHOSFHATE 
AMD WtH T4BnB,— TtettMAn Bojwiits, Obar- 
jtette Hatew, Fla. TMa vteshsr separates 
.MbWe phoaphato from agnd. raote. etc. with 
U ts tetoed, to Dtohi to ty oMatnad from 


» and Their Aeeesaorlea. 

LVK MIXTIANIKM - OsiiU ’ 
lib A\,tui(. Borough of Man- 
k. N Y The olijcct of this , 
provide a valve mecbanlani , 



more eapoclallv designed for use In internal clamping nr 
combustion engines, and arranged to insure ^ *** 
proper opcmlng and closing of tbe admission ‘ * 

and exhaust valves, and te prevent leakage of •“*I’®'I "ectlon 
the motive agent at the valve*. For the pnr NoTK--ropl« 
pose mentioned use la made of a hollow valve be furnished b 
for the passage of the motive agent (either ten cent* each 
live or exhaust), and tho valve U adapted to patantee. title 


IMjBsed Ihriiiigli the Sturt of tlic hiittoD and tbe 
ferrule altadiment tt( hi'lrt lb. Iruci' lu 
position 

BOTTOM DUMUINO \V\(10N M L 
Hbnkeki iMi, J,'rs(j ( llv, \ J purpuee 

here Is lu pro\ irtt‘ a vehicle fiu r serving nia 
terlaln In hulk, and which Is artiiptert lu dump 
from beneath and to provide u rtuiuplng scow 
iMittoni, since the bottom, which is In two 
hinged seciluns opening sidewise In opixistte 
airoctluns. not onlv constitutes n hottum for 


TIRE ('ONRTRUnTO> 
WostBeld, N J nie i 
pose of the Inventor Is 
of the tire by giving the 
shape for the purixise , 

arlly undergo The line 
to clamping mechanism 


cagage a ytcUlngiy mmMtsd oip tor efaMlng this paper. 


patantee, title of the Invention, and date of 






scinrnFic American 




fhe N«W SS» of,BUk>d4raniftl*Jon' "ilKht havi. been expected, put a «top to( 
/rtw» iMve lAt } I '«>’ of animal blood In transfuelon. 


Ixto tluM: cm« o( the two groovog 
on tthg which hkppens to be nesmt 
to the handle (See Crlle method.) Thej 
artery la then drawn over the vein to 
Ita loner aurJace toucMa the cuff, and U 
(Bstetied Into the retnalnlnf groove The 
linloi of the two Wood-veaeelt thus meet 
as In the Carrel auture. 

Crfle experimented upon hundreds of 
, dogs before operating upon a tingle hu- 
man being, and hae been roundly abused 


Model n iranHi'iiaion shows that while 
the blood of one healthy person doee not] 
poison the blood of another healthy per- 
Bon, the blood may acquire such power 
through certain dlBeaePs, tlncc the dis- 
ease may art In such manner 
I'hunge It In this cate, too, there la a 
dlHsolvlng of the cells by blood which, 
though apparently normal, In reality is 
not. If the sick man’t blood has this 
property of dittolvlng (bemolyzlug) the 


for hit pains hy the antl-vlvlueetlonlttt [ blood-c. lls of the giver, the new blood 
There being obvloua danger to the giver { t*® good, as It will be do- 
from antemla, and danger alto that the atroyed as rapidly at It Is transfused 
heart of the patient might be filled so | oversight the blood of the giver 


full that It could no longer pump, Crllo 
wanted to know just how much blood 
might be lost and received 
The heart requires a certain volume of 
fluid (blood) In the vessels In order to 
have enough to pump on Bo, In severe 
hemorrhage, temporary relief la given by 
filling up the vessels with salt water 
(sallne-solutton, Infusion, as It Is called) 
The salt water cannot replace the blood. 


has this property, the transfusion will 
be even more dangerous, as the new blood 
will destroy that already present in the 
patient's vessels By testing the 
bloods against each other this danger 
may be avoided. 

Another peculiar property of the blood 
Is what Is called agglutination, known 
only since 1900 When the bloods of 
different persons are mixed, they often 


but It gives the heart something with j effect of m-nklng the blood- 

whloh to pump, and so tides the body r®!'® clump together In tight little masses 
— - the emergency After a time, the ^Andstelner Bhowed that all human be 
' iiigs fall into four sbarpiv defined i lasses 
In this regard, and that agglutination 
may be explained by assuming the ex- 
istence of two agglutinins, of which the 
second group possceaea one, the third 
group the other, the first grotn> both, and 
the ^urth neither When th^ blood of 
persons belonging to any one dass Is 
mixed with the blood of a person belong 
lug to any of the other three classes, ag- 
glutination occurs, but this Is avoided If 
the blood teat shows that the giver and 
receiver of the blood belong to the same 
class This la a hereditary quality, and 
an examination of seventy-two families 
thowB that the agglutinins follow Men 


kalt- water leaves the body through the 
kidneys, and the patient la as badly off 
as before This Is not the case with 
transfused blood, that stays In the ves- 
sels 

There is another condition known as 
"shock, " in which although the blood 
stays In the vessels, the heart has Just 
as much difficulty to pump as though 
tbeie had been a bad hemorrhage. The 
reason Is btwause in sho<k, the Injury io 
the nervous system causes a paralysis of 
the nerves known ns vasomotor The re 
suit of this paralysis is that the blood- 
pr<‘ssure diHapi)ear8 Just as though a 
severe hemorrhage had removed t 
blood, and C'rlle has shown that, also for 
this condition, transfusion Is the beat 
remedy we have 

A man may be so injured by machinery 
08 to require an Immediate operation, 
but he has lost so mw'h blood that bis 
remaining strength may give way, trans- 
fusion rectifies the condition hy supply- 
ing a sufficient quanti v of red blood- 
cells to combine with the oxygen of the 
air and give back the oygen to the tis- 
sues Crlle says that recovery from 
hemorrhage is largely a problem in me- 
chanics, ag andrenalln has been added to 
the circulation oven after death, and the 
heart action substituted by manual pres- 
sure — and blood-pressure thus made to 
rise We all know when a man is poi 
Boned by gas that the red coloring mat- 
ter (three hundred times ae greedy of 
carbon-monoxide as of oxygen) has been 
displaced Thus the blood Is dcs'.royed, 
and new blood, through transfusion, fur- 
nishes a certain corrective, If not delayed 
too long 

Research on the Blood 

Denys In the l"th century advocated 
the use of animal blood In transfusion 
maintaining that as the animal llvet 
more closely to a state or nature, his 
blood must be purer than man's, and 
answered arguments Against it by Inquir 
Ing why the moat wc eat and the milk 
we drink does not act deleterlously In 
view of modern blood-tests, his attitude 
Is iBStrnclive as showing what plausible 
fallacies may bo advancod If reasoning, 
as such, be not corrected by experience. 

In 1821, Dumas and Provost gave out 
the results of their studies on the chemi- 
cal pni.vertiea of the blood, showing that 
when the bloode of different species wer«i.| 
mixed, even though the globules were of 
the same siwe but of different dimensions, 
animals icrely llred longer than six dAys 
The Wood of an animal with circular cor 
puscles Injected Into a bii-d caused the 
.death of the bird with aymptoms of vio- 
lent patsonlng. 

In 187(5, t.andels showed precisely 
whAt takes place when the blttod Is thus 
mixed. The red oorputcles are dissolved 
by the polaotiing of the protoplum, and 
the hemoglobin (coloring matter) exuded 
from thereuTelope. Under the micro- 
scope, the ffi^t etage of this condition 
(hemptysU) shows the oorpuecies begln- 
nlnr Id Ittledtloti of certain 

ehe^oiMa hansee (be asm pbanomefioit. 
aafi betaolyAis OMura on drtlUhral heat- 
ing' ct of hlood, lrh« tjonse- 

qttntdd hi tie bwMWt* gdw* o« («« ee«- 

ilWMUlftfftlWH, u 


del's law 

It Is evident that If blood were trans- 
fused from a person belonging to one 
of the classes referr«»d to. into the 
sets of a person belonging to any on 
the other three dosses, the clumps likely 
to form would cause s stopping up of 
the blood vessels and thus serious trouble 
Indeed Ottenberg Is Investigating fur 
ther the phenomenon of agglutination at 
Columbia College and Mi Sinai Hospital 
at the present tine, Medloul opinion Is 
that performing the agglutinatlon-tcst 
for transfusion may. In many eases 
make all the difference between a trans 
fusion that Is successful and one thot 
means merely a waste of human blood 

Formerly, the patient often became 
worse after the operation; Indiscrimin- 
ately taking hlood from anyone willing 
to give It was a contributing cause 
Now when members of the family arc re- 
jected, for the reasons outlined, adver 
tisements are put In the newopapers; fif- 
teen to twenty respondents, at that, often 
being rejected as unfit to serve, and th< 
selected whose blood has the least 
0 toxic action The person who gives 
his blood mutt be strong enough to lose 
and he must have no blood-diseasc , 
by which It would appear that even sell- 
blood Is not by any means as 
easy as might be supposed 

The Current Supidement 

ri'^Hiii mounting and grouping of exhlhi-| 
A t on spec linens as practised at 
National Museum of Natural History, has] 
developed Into a fine art A particularly 
striking group of fossil remains of the 
great ground-sloth has Just been com 
-pleted, and In the cnri'eut Si’pci.kmknt, 
Na 1857, Mr Beasley tells us about these 
giants of the past, and the good work ac- 
complished In setting up In realistic ar 
rangeniimt these representatives of an 
long gone by,- -In questions relating] 
to aoclal conditions It ts unfortunately 
very dlffleult to airjve at thoroughly ob-i 
Jective eonclualoiis, independent of «ul»-| 
Jectlve bias, and therefore acceptml by all 
who devote serious thought to the sub- 
ject An attempt to apply objective meth- 
ods of scientific experiment to questlonsj 
of labor and wages la reported on In a 
very interesting article by D. A. Imbert 
-That the time of day varies from place | 
to place on our globs la a (act known 
every ochoolboy. But with ail the details 
of drcumstancet. which determine the 
'true solar day." prohaMy not very many 
Of ue are aoqualntod. An article contrtW 


Judge the Quality 
of an Automobile 

by the 

Speed Indicator It Carries 

S INCE we to 
ward evideiK 


told the public where to It 
vidence of inward quality in a 
mobile Buying and Losing Public iia 
for Ihc Sficed Indicator. 

Now Note the Result- 


ik for the ouf- 
-ir, the Auto- 
been Lookifn^ 


Tlie\ have found ( a* 
thev would } that the oa 
Warner on the dash 
mvanahlv ijoikI and 


wc said 
with tin. 
IS almost 
reliable 


the sixth aud seventh car 
Warners have iiidie.ited a 
aj^e up to <)(J,00l) and ]( 


These 

tnile- 

0,000 


miles — \ i 


.an 


■ehalik 


And on the other hand, that tht 
jjreat jiroiKirlioti of the c.iis thev 
e,\amined which had inferior and 
unreliable s])eed indKatois on 
them were .uknowletlned bv 
those who inou aits, to lie infe- 
rior and unreliable automobiles 
The onl> excuse a mamifai- 
turer of a jjocxl ear can offer foi 
puttini; oil an inferior and unre 
liable siKfd indicator ns (.(imp- 
menl is pna 

Bn vers reason that if such a 
manufacturer is willmn to s.ne 
monev so );Ianni;l\ m out place 
that there is room lor re.isonable 
doubt as to the epi.alitv of the 
ear m other re‘s]x*cts 

To get a line on the real 
quality of an automobile, 
look for the tpeed indi- 
cator. 

The Warner Auto-Mctcr is the 
hii;hesl ptn'esl s)«eeel mdieatini; 
instrument made It is a line 
instrument in everv sense It is 
known to lie- sensitive, accurate 
and le-hable linndieds of useis 
have transleired then W.irnei to 


The Warner on the dash 
indicates the intention of 
the manufacturer or owner 
to value quality above price 
— to give or have the beet. 
Reliable manufacturers are 
cniise'cjiK iillv eipnppinn or re- 
eommendiii^ tlic \\ arm i Auto- 
Meter with tluii eais Olhet 
mainif.icturers ami llieir agents 
ami dealeis au fisurm^^ how to 
Kive ,1 eoiiv im-inji .inswe-r to tin 
Inive-r who asks this (jueslton 

“ How can any car manu- 
facturer claim that he uses 
the choicest and beat of 
everything throughout hia 
car when the speed indica- 
tor — the most - looked - at 
thing on the car — b known 
to be cheap, unreliable 
Md inferior in every way?” 

Motoiisis are becomiujj; more 
.iml inoie ]K-isistent in asking; 
this (iu( stion ,'iml jiatienlh 
vvailiiiK fill an answei .Sueh 
have little diffioiillv in KettuiK 
with their e-.us an .leciir.ite, re- 
liable ami wondrous] V dm able 


WARNER 


“ The Arietocrat of Speed Indicators” 


T he Warnei 
tbrougb rep 

,lMol,-rc In nn,. 


E Warner can be secured 
vput.ible Auttimobilc 
dealers in any city or town in tbe 
United States. Warner brandies are 
maintained in all tbe principal cities for 
the convenience of tbe.se dealers and tbeir 
customers. Inquiry to Beloit or at our 
branches is invited for Warner literature. 

Warner Instrument Company 

Main Oftiem and Factory 

1172 Wheeler Ave., Beloit, Wis. 

Brandi Houm# Malntainad at 

asEu. ..sksihs.,, ragiv irsu. 

^ Torwrt^ Oat- nw) 
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VELOX 

The only paper made 
with sole reference to the 
requirements of the aver- 
age amateur negative. 

Make the most of your 
vacation negatives. Print 
them or have them printed 
on Velox. 1 

The ^*''’*1 Booic, free at your dealers 

nil aioui the wide variety ol lurUcea and 
qualltlet 

NEPERA DIVISION, 

EASTMAN KODAK CO.. 

Rochester, N. Y. 
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uted by ITofeasor K, R, Honey, of Trin- 
ity College, elucidate* tha*« point*.-— ‘ 
Lieut -Col Hubner write* on "ComblnA- 
tlon Projectiles," * field In wblcb reoent] 
years have brought development* exceed- 
ing some of the earlier expecUrttan*.-- 
"There Is to-day a growing tendency," 
says Mr B S Hough In his article on 
“Photography an Aid to Aatronomy," 
“to replace the human eye at the end of] 
the telescope by the photographic cam- 
era " The advantages thus gained, and 
the historical development of aatro-photo- 
grsphy are set forth by the author— A 
new portable gasoline alr-compreaaori 
suitable for Inflating pneumatic tires Is 
dew'rllred by Mr, F C Perkin*.— In anj 
article originally published In the f/m- 
sthau, Professor Zunt* gives an account 
of a new respiration calorimeter used! 
at the Agricultural School at Berlin forj 
Investigations In the physiology of nutri- 
tion and animal work — There Is also an 
article by J W T Duval on a molsiurej 
tester for grain and other substances.— 
The second and concluding Instalment of 
the paper by W H Dlnea on "Practical 
Applications of Meteorology to Aeronau- 
tics" appears in this Issue, as does also 
the second Instalment of Donald Mur- 
ray's article on "Printing Telegraphy " 

The Spiit-Iog Draar in Road- 
making 

T HK public roads bureau of the De- 
partment of Agriculture has estimat- 
ed that theie are 2,y()(),tM»o miles of earth 
roads In the United States and has sug- 
gested an Inexpensive way for their Im- 
provement The split log drag 1* Its 
solution of the problem, and from time 
to lime the bureau Issue* bulletins In 
forming the farmer how to make It 
The main thing needed Is a dry red 
cedar log, although red elm and walnut 
are useful for the purpose, while box 
elder, soft maple, or even willow may 
be employed Oak, hickory and ash are 
not recofninended 

The log. seven to ten feet long and ten 
to twelvi lnob<-s In illaiiieier ai the butt, 
m split as near the (enter as poasible. 
the larger piece being used as the front 
uf the drag and soniet mes being shod 
with iron along the lower or cutting 
edge 

The two slabs on edge and thirty Inches 
upart are fastened together by stakes In 
such a way that when the drag Is In 
use on one side of a road, the end of the 
back slab Is about sixteen Inches nearer 
the center of the drive-way than the end 
of the front slab Th's gives what Is 
called the setback Between the heavy 
slab* and tesllng on the connecting 
stakes is a board on which the driver 
stands 

A team of horses is hitched to -this 
completed drag In such a way that the 
drag unloaded will follow at an angle 
of about forty five degrees The 
should be driven with one horse on either 
s'de of the right hand wheel track Or 
rut the full length of the part to 
dragged, and made to return In the sc 
manner over the other half of the road- 
way Such treatment will move -the 
earth toward the center of the roadway 
ai d raise it gradually above the sur- 
rounding level 

There Is recommended the use of the 
spilt log drag after heavy rains, when 
the road should be gone over once each 
way, but much depends on the quality of 
the soil, some roads requiring frequent 
Ireatnient 

The method la said to be most eco 
nomlcal 


A Peculiar Well.— The attention of the 
Oeologlcnl Survey having some time ago 
been called to a peculiar well In Ohio, an 
investlgaitlon thereof was made. The 
well produces both fresh and salt water 
through two separate pump*. The ex- 
planation proved to be quite simple Two 
water beailng beds, confined between lay- 
ers of limestone, occur at this point, one 
above the water The pipe of the fresh- 
water pump tape the upper vein at a 
depth of sixteen feet The pipe of the 
salt-water pump touche* the lower vein 
at a depth of thirty-five feet; and the 
brine, being heavier than the fmh water, 
doe* not mix with It, bat raauOM «t the: 
bottom^ 


AeroaUitki 

TIm Earopaan Cirenit RaM.~Tbe 

mile Parls-London-Parl* Olroutt 
which started so dlBasirotisly, on ioa*] 
18th, wa* finally ended on Ju^ TUv. Nlae] 
aviators out of the 41 who athrtod xuo-; 
eaeded In finishing. The raoo was won 
by Lieut. Conneau in hi* BMrlot 
monoplane, bis time being 68 hour* and 
38 minutes. His actual flying time was 
24 hour*, which correspond* to an aver- 
age speed of nearly 45 miles an hour. Ro- 
land Oarros was second In hi* Bldrlot 
monoplane with the time of 62 houra, 
17 minutes, 16 2/6 seconds. Vldart, in 
his Deperdussln monoplane, was third, In 
73 hours, 32 minutes, 67 3/6 second*. 
Vedrlnea, in his Morane monoplane, came 
fourth in 88 hours, 37 minutes, 2 seconds. 
Gtbert, on an R. B P monoplane, fin- 
ished fifth, and Klmmerllng, on a Som- 
monoplane, sixth. Their times, re- 
spectively, were 89:42.34 3/6 and 93:10: 
24 2/6. Maurice Farman biplane*, driven 
by Renaux and Barra, were seventh and 
eighth, respectively, their times being 
110:14 06 2/6 and 206 21' 68, The former 
aviator was the only one who finished the 
entire race carrying a paasenger Tabu- 
teau, with a Bristol (Bagllah) blhlans, 
the ninth and last to finish. Valen- 
tino, an Englishman, flew hie Deperdus- 
sin monoplane as far as London, but 
abandoned the race at that point. This 
race was the greatest test of eudurance 
that has ever beeu given the modern 
aeroplane Flights were made in wind, 
rain, and tog The greatest ellmlnatlou 
occurred In the first stage, In which 23 
machines dropped out The second, third 
fourth, and fifth siagee saw the dropping 
out of one, three, two, aud two machines, 
respectively, while ten completed the 
seventh stage and arrived at London 
Some of the stages were flown at a speed] 
of over 60 miles an hour 

A Flight Across New York City. -On 
July 8tb, loidls LewkowlU, a Russian 
aviator who had previously maue a 6,000- 
foot altitude flight at Nassau Boulevard 
Aerodrome with his Bl^rlot monoplane 
fitted with a 50-borse-power AnzanI mo- 
tor, ascended at that place and flew to 
New York He came above the Bast 
River at the Queensborougb Bridge and 
flew up the River to Harlem at a great 
height. When crossing over the city atj 
an altitude of between 8,000 and 9,000 
feet, hi* motor stopped and the aviator 
was obliged to vol plane This he did 
with such good result* that be crossed 
the Hudson River and landed In a marsh 
back of Lconia, some six miles away from 
where the motor gave out Hls flight 
and that of Atwood are the only two 
Hlglits which have bten made above New 
York since the Statue of Liberty race 
last October 

A Record American CrqpB-Caantry 
Flight.— A flight somewhat In line with 
the great long distance races recently held 
abroad was mode the first part of last 
month by Harry N Atwood, the young | 
Boston aviator After having made 
numerous cross-country trips 
vicinity of the Hub, Alwood flew with hls 
mechanic from Boston to New London, 
Conn — a distance of 110 miles— In 2 
hour* and 10 minutes on June 30th. The 
trip was made without a stop and In th* 
afternoon the young aviator took aloft 
the mayor of New London and flew abov* 
the Yale-Harvard Varsity boat race. At 
7 o’clock the next morning, he started for] 
New York, which city he reached 
about 8t4 hours without a stop e» roufe,! 
After alighting and lefilllng hls fuel tank] 
at AstorlA be flew down the Bast Rtvar 
and across the sky scraper section Of) 
Manhattan Island, finally alighting With] 
precision upon Governor's tsland. 

July 4th he flew the 310 mile* to AtlMtlC' 
City In 6% hours, which Included several 
Btcqis for gasoline He was huBeted by 
extrsmely strong bead winds all the way, 
Hls machine fell In the sea and waa 
demolished when be and Chart** K. Ham- 
ilton were making an exhlbtlton fllglit 
together at Atlantic City, httt he pe^ 
•uaded Hamilton to loan him the lattgr'a 
Burgeas-Wrlgbt bitriane for the halanee 
o:( the flight. Hamilton had hU )wro 9 la «8 
towed over the road from WaterhWT^ 
Conn., to Atlantic City, witlM 
Uiipueimd la abent a 
Imomliw he and Atwood tmmwM 
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Journey toward Waehlngton Oa accouat 
of the great humidity they found ex- 
treme dlfllculty lo rising more than 160 
teet and they were Anally obliged to 
alight near Baltimore because of their 
Inability to clear tieea and bulldlnga 
The following day (July 11th) Atwood 
and Hamilton covered the 40 nillea re- 
maining between Stemmer a Run and 
College Park in the early morning hours 
without mishap Tniee days later he 
flnlshed his 676 mile trip to Washington 
and alighted on the lawn of the White 
House, whore he was greeted by Presl 
dent Taft In all he took two weeks in 
wbbb to cover the distance whereas *n 
the recent circuit race In England, twice 
this (llsUnco was covered in but 31i4i 
hours elapsed time by Lieut Conneau In 
hla Blfirlot monoplane 


Cnuiea and Herons in Surgery.— Many 
substances have been employed In turn 
for making sutures In surgery Such 
substaiKes must possess peculiar prop 
ortles which are not readily found Of 
recent years there has been recommended 
and ’‘nsed a nc>w material of this kind 
the tendons of the legs of cranes and 
herons The tests show that theae ten 
dona are particularlv well suited for sur 
giral use They are said to form excel 
lent ligatures and are readily absorbed 
after the wound has healed 

Th« Exploration of Dnteli Gniana.— 

The expedition that set out from Para- 
maribo In July, 1910, to explore the only 
part of Dutch Guiana not prevloualv 
known to the civilised world— vly , the 
upi»er Oorentyn and Its trlbutarlea—after 
suffering the loss of Ita leader Ellert de 
Haan, achieved the object of Ita labors 
most successfully under Lieut Kayser 
This expedition was the last of a series 
that have been working for the past 16 
years, under the atispIccB of the Geogra 
phIcHl Society of the Netherlands, In mak- 
ing a complete exploration of the colony 

Color Photographs of Atmospheric 
Phenomena -The Improvements and 
slmptlflcatlons laielj introduced bv 
Messrs Lumlftre In the process of color 
photography were the subject of a recent 
address by M Ldon Glnipet before the 
Astronomical Soeletv of France The 
method of development has been greatly 
fnollltated by the use of a green light 
obtained by applying "Virlda paper to 
the lantern, while magnealum light is 
used In printing and no unlimited num 
her of prints may now he easily produced 
Instantaneous pictures are readily taken 
with plates made hyperaenaltlvo aieorcl 
lug to the method of Simmon and Tho i 
vort M Olmpel has applied these varl I 
oiiB Improved methods with grc'at sue i 
CHSs to the photography of meteorological ■ 
phenomena — thunderstorms, rainbows , 
fogs. Inundations auroraa sunsets etc- 
and In the loiirse of hts lecture he threw ' 
on a scioen a number of beautiful pic ' 
fiires of this character * 

Aerological Observati«iia in Java.— i 

Dr W van Bemmelen baa published in J 
the Jlfetcorofopiscfcc ZiiU<hrifl a report 
on the Jatllen-sondc obaervatlons made . 
near Batavia during the year 1910 They 
are the must wctenslve aeries of such ob ■ 
servallons heretofore made within the 
tropics, and (he results are In aatlsfac 
lory agreement with those obtained bv 
Borson, in German East Africa In 1908 
The stratosphere was reached several 
times at altltudea ranging from 16 to 18 
kilometers and with tettiperatures rang 
Ing from — 67 deg C to — 88 B deg C 
the latter being the lowest temperature 
recorded, and with the exception of Ber 
son's reading of — 83 9 deg C, the lowest 
ever observed In the atmoaphar* Such 
readings are however, uncertain to the 
extent of some degrees at the great altl 
tudes In question. The average thlck- 
nosa of the westerly monsoon wind was 
found to be G 6 kllwinetera Many diffl 
enUies In the technique of the observe 
jtioBs were only partially overcome, but 
there Is every reason to hope that tho 
excellent wjrk in aerology now being cat 
rled on by the Dutch obasrvera in Java 
win in a few years All the serious gap 
that has heretofore existed In onr hmowl 
edge of the upper alt, due fe the neglect 
of thlB clasa of InveatttattoBg within the 
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IS what you'll say when you learn by 
actual use how quickly and easily you 
can cut thrtiugh a board with a 

SimondsSaw 


Y iHi 11 especially appreciate a 
Simoiids if you've been using an 
inferior saw that you had to drive 
through hy mam force. 

Siinoiids Saws arc made from 
special Sinionds Steel, toughened 
to stand lonp service and hardened 
to hold their sharp edges and set 
against rough usage Get a No 
4 Siinonds from your dealer — the J 
best saw for the home. | 
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The reason why — 

the Scientific Amencan hold$ its old readers and is gaimns m 
circulation so rapidly is that it is mtereslmg We recenuy awed 
our subscribers to send us the names of people whom ihe^ 
believed the Scientific Amencan would mterest and the * inter- 
est.ngness " of the magazine is demonstrated by die large number 
of the names so received which have been added to our regular 
subscription list Have you sent us a hst i* If not 

Here is the way: 

Simply send us the names and addresses of the people whom 
you think will be interested and we will do the rest An accurate 
record of all names received in this manner is kept and for each 
new subscription got from any list we extend the subscription of 
the person who sent us the list for four months Thus if we 
receive three new subscriptions from any one list the subscription 
of the person who sent us the list will be extended for a full year 

Of course you may send as many names as you wish, the 
greater the number of names you send the larger the number of 
subscriptions we will probably receive and the longer the period 
for which your own subscription will be renewed 

Be careful to wnte the names and addresses plamly and don t 
fall to put your own name and the address at which you are 
receiving the Saenbfic Amencan on each list you send 

Address all lists to the Circulation Department, Scientific 
Amencan 361 Broadway, New York, 
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Wtih Hints for the Ocean V oyage for European 
Tours and a Practical Guide to London and Pans 

Su ALBERTA HOPKINS dd hr of •ic cnllfi Amencan Titftrrtra 


At last llic ideal guide the result of twenty years of study 
^ and travel is completed It is endorsed by every steam- 
ship and railroad company in Europe To those who are 
not planning a tnp it is equally informing Send for illustrated 
circular containing one hundred questions out of 2,500 this book 
will answer It is mailed free and will give some kind of an idea 
of the contents of this unique book which should be in the hands 
of all readers of (he Scientific American It tells you exactly what 
you wish to know about a tnp abroad and the ocean voyage 
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AN KXAL MAOA23ha; jfitSR THE iDiAL HOM| 

AmericiuiHfffiBes and Gardens 

gives Its readers the exp^ipKe of experts in solvmg the moat 
home iMobleiii*. It n a diorou^ practical magaxme, 
having the word home for its keynote 

How to the Home 

Floor plans and details of construction of houses of moderate cost as wek 
as more pretentious manstons are a feature of each issue. 

How to Tiecoroie the Home 

The most expmenced decorators m the country describe how the best and 
roost artunc results are attained from the p«nt of expeixhtijre and the more 
important one of satasfactwn 

How to ‘Plan and Lay Out the Garden 
The frame of the house-picture it the garden and success w its tr etmeot 
means that each tree and shrub is correedy placed as weQ as properly 
grown hence thu department w31 be found most hdpful 

Outdoor Life and Jlmusements, A rtlcles on Houte Indmiries 
Every phase of country life is authontabvely discusted from month to month 
in Its pages, American Homes and Gardens » concerled to be the hanrh 
somest magazine published in Amenca. Its beaubhil cover printed m colon 
changes each month, and is always a w«k of ait Subscription pnee. 
$3 00 per year 

SPECIAL COMBINATION OFFER 

AMERICAN HOMES & GARDENS one year) _ 

SCIENTIFIC AMERICAN one year) JpS.OO 

MUNN 6c CO, Inc, Publishers, 361 Broadway, New York 


CONSERVATION 

The AUGUST Magazme Number of the SCIENTIFIC AN^KAN 
bme of AUGUST I2A, 1911 



The next toagazuM number of 
die Saenbfic Aimncati, August 
12th, 1911, will contain a senes 
oi arbcles by leading aUthonbes. 
which will deal wkh dns vital 
subject of the conservaboo of our 
natural resources 

Ex Chief Forester the Hon 
Giford Pinchot, whosi; earnest 
fight for the preservattoo ol the 
coal lands of Aiadta has led to 
a favorable deasion of tfto Land 
Office, which gready etreo^fh- 
ened the cause of eonservaboa, 
will open the number with an 
artacle on the Cpnservatton of 
our Forests 

A 

The Director and Chief En* 
gineer erf the RecUatottoU Ser- 


vice, F H Newell, will wnte a 
geneui arbcle on the past work 
and future plant of the RecUm- 
abon Service 

The Director of die Bureau of 
Muiet, Dr Joseph A Hoimet. 
will show that iiie waste of our 
supplies of coal is due not mere- 
ly to careless and extravagant 
management in the muting of the 
coal, but also and veiy finely to 
methods in burning the fueL 

Dr David T Day. of the 
United States Geotogicai Sur- 
vey, will pc^e, in an article on 
the contervadrui of ml and gat, 
dtoh'da widi coat to with and 
gaa, it IS postiUe to eiect large 
economiet by ludictoussnafiage- 
ment in the on and uatural gas 
fields and bytheuseofunpio^ 
apphancet in butning dwM fusds 
ettoer for hght or power pw- 
peies 

Dr Hugh M Saaidu Ds^nto 
Commssioner of Fiiboiw. vrffl 
owrtrihute an aibcie aafhoQtUk- 
servaben of Fish, 
and Seals Consereaden k g 
word to which w« m 
give too reatneted aaefipn*' 
boo, 

in adrhbon to the above sed- 
clea, the Auguat t2di 
wid oobtatn the unud 
AvktkM), and odber dop«lftod»r 




fanportant— 

Wlieo os of names 

In order lo racdhre cm^ on femr own subscnptioa our (tiends 
are reminded that the name of tae person sendm^ the hit should 
be disluM% atoted on each sheet 

Of course you may send « maw names as vou wish, the 
greater the tUmiher names you send the iarm the number of 
sttbscnptaOBs we wifl probably receive and the longer the period 
for which your own sidmcr^p^ wdl be renewed 

It has ^ven us much pleasure to extend die subscriptions of 
many of our sidiscrdiers who m m^xmse to our suggeUioD sent 
us hsts of the peo^ whom they flight die Saentmc American 
would interest Ira is frabfymg to us not only because the co- 
oper a hon of our subscnoers is cl die greatest assistance to us m 
mcreasmp the ctrculatton of die Scioitific American, but also 
because it assures us diat the Hnpiovement made in the magazme 
IS meetmg with the approvid of our readers Have you sent us a 
hst? Knot 

Hara is the way: 

Sia^v send us die names and addresses the people whom 
you thmk wiH be interested and vre will do the rest An accurate 
record of all names received m this maimer wiU be kept and for 
each new stdiacription we from any list we will extend the 
subscnpbon of the person vw sent us the list for four months 
Thus u we recetve three new subscriptions from any one bst the 
subscription of the person who sent us the hst will be extended 
for a full year. 

Be carefid to wnte the names and addresses plam^ and don't 
fad to put your own name and the address at whach you are 
receiving the Scwnttfic Amencan on each hst you send 

Address all hsts to die Circulation Dqiartaient, Saenbhc 
American, 361 Broadway, New York. 


SCIENTIFIC AMERICAN 

HANDBOOK OF TRAVEL 

IVith tib^foT Ocean Voi/age for European 
Tour* and a Practkxd Guide to London and Park 
!Bi> ALBUtT A. HOPKINS, <5<Atof<(/'5d*n<0(c AmmUun 


|r|r At last the ideal guide the result of twenty years of study 
and travel, is camj^ted It is endorsed by every stean- 
^ ship aad nikoad company in Europe To duse who are 
not planning a tnp it is equally informing Send for ^stsaled 
circular doOtauMng one hundred questuns out of 2,500 diis book 
will answer It nmuled free and will give some Idnd of an idea 
of the contents of tbs unique book, wfi^ should be in the hands 
ofallreadenofdieSeieiiti&cAmen'.'an. It tells you exactly what 
you wish to know sfaout a top aboad and the ocean voysge. 

WHAT THE BOOK COWTAIW 
ra HMsmm n, Sm 0^ fkA iiB n 



AMMmtSihm 

**AfUktS0ir 


4 M Tims, sMastes 


500 ILLUSTRATJtXNS 
COVER $2 00-FULL 
LEATftER 22 50 P02TPAtj) 


MLM4 Broadway. New Yeifc Qy 


Why inch along like an old tnchworm with that antiquated hand 
spacing of the typewriter carriage when you can go right to the 
spot with a single touch on a C<dumn Selector key of the model 10 

Remington 

The Remington Column Selector is the 
greatest of all recent typewriter improve- 
ments It enables the operator instantly 
to idace the carriage where she wills, skip 
ping as many columns as she wills By 
eliminating the hand spacing of the car 
riage it saves from ten to twenty per 
cent, of labor according to the work 
to be done 


And this is only 
one of a score 
of notabIe'*»m- 
provements on 
the model 10 

VISIBLE 

Remington 

Remington 

Typewriter 

Company 

(lnciMrvorat*d) 
New York and 
Everywhere 




HERE ARE THE FIVE COLUMN SELECTOR KEYS 




Quit paying garage 
rent or storage 
bills. Have your 
auto handy and 
safe in a Kre^ 
proof garage 
of your own. 


Here IS a garage, as strong, durable and handsome as masonry and even greater 
m Its protection— W costs only one third to one half as much 

THE PRUDEN GARAGE b the only portable garage that is absolutely 
proof against fee — also aganut damp, bghtiung storm or vandalism It is no 
flimsy wooden frame affair covered with sheet iron or canvas Not a piece of 
wood in it — but entirely made of heavy galvanized steel Won t rust or ror 
rode As lubstantiai as grande Lasts a ufe tune yet can be set up or taken 
down at your will You can put up the Pruden Garage yourself m a few 
hours, w^KUt previous expeneocc. The 


PRUDEN SYSTEM XL*fCONSTWJaloN 

Makes thu easy The unds are machine fashioned and fit together closely and 
accurately Our i^ns and instructions make erection simple 

Between Pruden and other portable garages, there is no comparison — if you 
care for real protection If your car is worth protecting at all d is worth 
fWien protcctwn. Almost every day the papers report the bummg of garages 
awl the loss of autos. A gentleman m Winnipeg recently lost his Winton wlule 
a Pruden Garage was on its way to him. Don t take any chances of loss 
The money you put mto rent, and garage bJU, will m a year or two pay the 
cost of a fWlen Fireproof Garage and absolute safety 

Miil Ceepm far Ctoxlof Today- 

Be sure to pee ssma aad modtl numbw T he Mrt.l SWlrr Company 
of your car We cos then wnte you iully 5 52 West Wslei Street S Paul M on 

w to the sue and ityle of Pruden Garage Send me ya nr illustrated catalog 
wo lecomonnd for yoar ate. All Pruden 
CiiagM are neAy guarsMtoed. Ma3 the 
Coapoa todey Street Address 

Th« M«tail Shtalter Company Town Stair 

I ttWs« Wilwatfwt STrADUHNN , M JJ w 
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Electric Ucnorw •■ 41^ 


SAVE 

Make Electricity your servant 

T rue conservation consists not in a closely lim- 
ited disposition of our natural resources, but in 
a liberal use of nature’s gifts, intelligently. 
Electricity, one of the most powerful of known 
forces, has been commercially, economically and intel- 
ligently ‘ ‘ tamed ” to fit the varying needs of our pres- 
ent day living. 

In this field the practically unlimited factory, engi- 
neering and laboratory equipment of the General 
Electric Company, has enabled this company to main- 
tain the most conspicuous lead. 

Our new Mazda Lamp, with a drawn wire filament 
— the realization of long and costly experiment — con- 
sumes only half the energy required by the old carbon 
lamp ; the saving thus effected is available for other 
electrical “helps” by which time and labor is con- 
served. 

The Electric Flat Iron, saving many a weary step and 
much drudger}'; the Disk Stove, conserving human 
energy in addition to its convenience ; the Electric 
Toaster, making crisp, brown toast right on your b'rcak- 
fast table ; the Electric Coffee Percolator, making 
coffee as it should be made; the Domestic Range, the 
Radiator, etc; -all with a trend toward economy and 
the saving of energy and labor. 

And in the Industrial field, — the Electric Soldering 
Iron ; the Electric Glue Pot; the Electric Oil Temper- 
ing Bath, etc. ; simplifying and furthering the progress 
of pnxluction. 

I n the home and in the shop, G. E. Electric Heat- 
ing Devices mean working under greatly improved 
conditions— the housewife, the workman accompluh- 
ing better results to the greater satisfaction of all 
concerned — a true conservation of time, money and 
labor. 

Write for a sixty fMge illustrated price list of domes- 
tic and industrial heating devices. Address Dcq>t 99-H. 

General Electric 
Company 

Principal Office Schenectady. N.Y. 
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Loobant atatloii for foroat fire* in n nntionnl forest. 


The Conservation of the Forests 

A National Duty to Protect the 80 Per Cent of Standing Timber Nou in Pnvate Hands 

By the Hon. Gifford Pinchot, Ex-Chief Forester 


F our-fifths of the tlmbei in the united 
States Is in private bands Its preservation 
depends absolutely upon what the owners choose 
to do with It The owner of any part of It may 
allow hts trees to stand uncut or he may cut 
them under the prevailing method of destruc- 
tive lumbering so that a new forest will not 
replace the old or he may consider his timber 
land as a permanent factory of wood and apply 
the principles of forestry This last Is wbat 
the public welfare requires that be should do 
but lees than two per cent of the privately held 
timber lands of the United States ars now being 
coneervatlvely bandied With the threat of a 
timber llsmlne so clearly before us that no man 
can deny the danger we ate treating four-flftbi 
of our timber In the way beht calculated to brlns 
on that famine with the least poaelble delay 
and In the most aggravated form 
It is by no means wholly the fanft of private 
timber land owners that they do not practise 
foreatry To praotloe forestry Is to engage In 
a manufgctuid^ huslnass, the product of which 
la wood Now no manufacturing bualneea can 
Buoceed unless the products of the factory will 
bring more in the marhet than they cost to 
prodnee This la ant gpaerally true today of 
the product of the toresta. The enormous ac 
ounfataUhn of raw matarlal (standing Umber 1 
which cost ns of this generation nothin* to 
gnmp the fttttiilaoa, la Uie chief reason why 
the Sittahed proftadt (Irnnher, ate > sells to-day 
la the Unttad StaetM for tese than it *oum chat 
to gro*. harvssst, #hd maautectnre It. This Is 
noit true jin jUranoa ftormgny or ottw countries 
vJUm toMstry ig pntotlged Under the Uws 
nM aognomlo oondHloiui which there obtain, a 
tttiher hmd owner who grows wood for tho 



y'opytlght by Ssrrli * Bwtag 

Ken. OUfoed Pinchet, ex-chief forester 


market makHs a reasonable Inlereai on Ills 
money 

Forestry like any other Industry must be 
come hnanr tally attractive before business men 
will take It up and several basic conditions 
must be supplied before it can become so For 
example there mtiBl be a reasonable se urtty 
against forest flres As long as there l« exces 
slve danger that the Investment maj g up It 
smoke the atlranlveneSH of a longtime Invest 
raent in growing wood must be verv serlouslv 
reduced There must be reasonable taxation 
under which there will be a fair rhanre to 
make the buslnesa pay Tie Ian 1 upon which 
the tree* grow ahould be taxed ann iall> bu 
the growing firest -crop Itself shoul 1 be taxed 
only when It Is ripe for uttliig Othei rops 
like corn pat b\it one tax befoie harvest t nder 
present methods of taxation the tlmbei erop mat 
pay fifty or one hundred 

There must be falrlv uniform condl Ions Im 
posed upon all comietltors In the sarr , market 
While the dlffereii < li cost between consertn 
tive lumbering and ordinal v destridlve lui 
berlng Is bi I small It la often siiffleient to git 
one of two lomietltors contril ov i a mark t 
which both are seeking Thus If a State should 
require its lumbermen to bum tbeii slaahln" 
prote t viiiig giowtl and gcnorall to keei 
their forests in productive condition while th 
State whlih imposed aiieh conditions would be 
at a g tat iteimanent advnntag il I iinhern en 
who were obliged to practise them would be at 
t slight and temporaiy disad a tage as con 
pared with those of a neighboiing State which 
did not require these pie a itloi 8 

Since We must have linbci It Is clear that 



acn^lHC AMBRlCiH ' *' ' 


SCIENTIFIC AMERICAN 

1 ounded 184o 

NLW 'lORK. SA.rURDAY, AUGUST IZ, 1911 



t n r \ u York N V m So oud Clust MutUr 


Subicription Rato 



■"I e Scientific American Publication* 


n shiblHlcdim p r jcar H 00 



Munn & Co , Inc , 361 Broadway, New York 



y /i I HI jam (>1 tint juutHiil I* to irtord uKurately 
and in itmpie termi, the world s progrett in scientific 
knoxcledtjr and industrial aihietimcni It tiel s to 
present this inj ormation in a farm to readahle and 
ret ddy understood, as to set forth and emphasise the 
inherent charm and fasiinatinn of science 


The Sin of National IniKovkIence 

A MON'O the manv questions of national sig- 
nificance winch liave recently been brought 
to the public attention, there arc few which 
compare In imjiortonce with that of conservation 
Not many thoughtful Americans will deny that 
extravagance is one of our distinctive national faults 
At the first thought it may seem strange that the 
nation which has sprung from the thrifty settlers 
who founded PlynKnith and Jamestown and were 
schooled in the rougli adversities of an unusually 
strenuous pioneer life should have developed that 
very improvidence which the circumstances surround 
ingthc life of the early settlers strictly forbade Not 
alone in the beginnings of the nation, but for many 
a decade of its early existence, the conditions of life 
were exceedingly hard Never surely did a race of 
men so literally cam its bread by the sweat of its 
brow as those resolute pioneers who had to coax 
the means of life from tlic. rock encumbered hills 
and vclkvs of New England or endure tlie prodig- 
ious toil of clearing away primeval forests before 
they could lay ban a patch of arable land from 
wliicli to raise the food and feed for man and beast 
It was in later years when the van of pioneer 
conquest had been jiuslicd out into the rich and 
unobstructed prairii lands of the Vt i st that the 
American peojilt began to realize witli what laiish 
abundance nature stood ready to (lour forth her treas 
nres W hen the cattle multiplied ujwin a tliousand 
hills and the crops burst forth in luxurious abiind 
ance from the virgin soil, the pressing need for core 
ful husbandry of resources was no longer felt 
Hence it has eonu about Liiat nature h< rsclf is largelv 
responsible for that later extrauigance which led 
the Arne Clean jiiople to squander resounes which 
they haie come to regard aiiel speak of as praetie 
allv' inexhaustible 

L nfortunateh the habits learned on tfie farm have 
been earned into those great industrial actnities 
whose magnitude is one of the wonders of our tniKi 
ern life If the riche's of tlic soil were inexhaust 
ible so also sinned to be those of the forest of 
the mine and of the rivers and lakes and seas with 
their teeming millions Hence it has come about 
that III our effort to gather only the riches which 
arc immediately and easilv aceessible we have been 
using u| nature s store'll luse of raw iiintcnal ruth 
lessh desIroMiig or letting go to waste thousands of 
square milts oi forest and millions of tons of coal 
ind preeieus mim rsls Year after year crops have 
been sown uj on the once iirgin lands until in sheer 
exhaustion this tii\i r fuse el to reride r the plenteous 
Yield of former sears or isin te s icld any crops 
se hatsocs e r~ -at li'ast until the husbandman shall 
lasc restored some p rt m of those nutritive tic 
ments which art necessary to germination growth 
and full fruition 

W L have all lienrd and r d a great deal during 
the past few years about lli s sulijeet of consi.rsa 
tion but it is a question wliitlier mans jK-opli have 
ms just conception of boss gr at li is l«’i n the’ wicked 
seaste of the past and Ik sv (ressuig is the need for 
t iture tconem^ The present issue ol the St iris 
iH( AmeuicsN is fiublislied in tlu linpe that it inav 
) ut this ssliole qui*stion in its tru light and shosi 
i_xaetls what are the present conditions and what are 


the inttheids which have been puraued by the Federal 
fjovernraent in the effort to repair the damage 
svhich has been eione, and properly conserve those 
natural resources upon which not only the prosperity, 
but the very We o£ the nation depends Tlu articles 
arc written by men who, because of their position at 
the heads of the several departments which are 
desoted to cMQservapon, are pcMsessed of a full 
knowledge of the facts and aw qualified to state the 
case with authority The conservation number is 
issued in the belief that it will not only answer a 
thousand questions which bsive arisen in the mind 
of the American pnblth, but will also make clear the 
necessity for a most earnest and intelligcn*' co-opera 
tion with the government in tins great national work. 

The Hand That Wrecke the Cradle 

I N a recent editorial in these columns, we spoke 
of the work which the modern eugenist is 
doing to arouse the public conscience not only to 
the possibilities of improving the human race by 
proper selection of partnt types, but to the far more 
vital matter of mere self preservation We called at- 
tention to Pearson s statement that 23 per cent of the 
present generation is producing .30 per cent of the 
next that imbeciles paupers, criminals and de- j 
fectivcs wire ri producing faster than monnfac 
turers, merchants lawvers and physicians, that, in 
a word if the present form of society is to continue, 
something must be done to prevent the perpetuation 
of defective classes To those readers who may 
take more than a casual interest in the subject, we 
commend the reading of Prof William tl KelUcott s 
Social Direction of Human Fsolution, a book 
which presents in a papular and yet authoritative 
manner the dangers that beset society 

That tiiese dangers are not mere dreams, that 
heredity docs play the major part in the prevention 
of desirable and undesirable classes alike, is only too 
easily demonstrated in order to drive home the uecea 
sity of a careful study of humun heredity W'e have 
only to cite Poellmann s study of a family catab- 
lished by two daughters of a woman drunkard, who 
in five or six generations produced all told 88* de- 
scendants of whom over 700 were professional beg- 
gars inmates of almshouses, crimmuls and Incoin- 
peteuts of various degrees, and to contrast with that 
degenerate family ttie 1,80* descendants of Jonalban 
Edwards, most of whom occupied distinguisbed po- 
sitions in educational institutions, in the diplomatic 
htrvne in political life, in commercial affairs, and 
in literature 

Environment plays but a small part in this process 
of conscious race improvement bree public libraries 
chan liouses, modern sanitation cannot correct bad 
blood Slums sjweattihnps and dirt arc bad, not 
b< t aiise tlicy breed criminals but because they may 
kill off classes vvnich,. if nourished, might become 
strong and healthy stocks W'hat is wanted is a 
more jiainstaking and seiintitn study of the germ 
plasm that develops a healthv or unhealthy strain, 
rather than more asylums and prisons for the correc- 
tion and punishment of offenders A philanthropist 
who will wisely donate to that cause the funds which 
would oth< rwise find their wav to tli^ coffers of 
(hantable institutions sliouhl earn everlasting fame 
Greater than anv political issue greater than the 
building of more universities and libraries greater 
even than the abolition of standing armies js any 
movement which has for its object the direct im 
jmntinent of the human rate 

The siK-iologist has had his day His statistics of 
people who are ill fed and ill boused, can serve no 
other purfiosc than that of indicating tlu need of 
better accommodations for the poorer classes In the 
effort to uplift them It Is to the biologpst to 
whom society must turn — the man who con drfi 
nitely pi»ipt out why this or that strain is undesirable, 
whv this fanulv should not be married into, because 
of its questionable ancestry why that stock is desir- 
able because trom it there hi^ sprung men and 
women of genius 

Ablb work m this direction is now being done in 
England under the guidance of Prof karl Pearson 
of the iltugbnios laboratory of the University of 
1 ondotv-emd' in Anu rica by the Committee on 
bugenics of the American Breeders Association, of 
( old Spring Harbor, New York. Onlv a beginning 
has been made, but a beginning t^t has shown 
that behmd the phrase race suicuft* which Jftas 
bandied about s ftjr years ago, there looms a dahger 
far greater than niwst of us realiae It Is beesniSing 
intressingly evidwit that good blood means not sim- 
) Iv descent from on aristocratic race, but descent 
from a race physically and mentally and msredly 
strong 

V\ hen we consider that, according to the latest 
available census reports, there are among our 90,- 


000,000 people at least who are iasssw ««id 

feeWe 100,000 who are blind, M)0400 wkl 

are tdind and deaf and dumb; 00/)00 who gre pstt’ 
pers in institutions, two-thirds of whom have cbiJ*' 
dren physically or mentally deficient, 100,000 pris- 
oners, severs! hundred thousand more who ought tt 
be prisoners, 28,000 juvcmle delinquents in Insti' 
tutions, and 2,000,000 who are in hospitals, dispell' 
sorics, and homes of various kinds, and lastly 
when we consider tlist this rough total of nesj^ 
8,000,000 defectives is capable of transmitting its 
tainted protoplasm to the next generation, there is 
indeed room for the new science of race improve- 
ment, and room, too above every asylum and prison 
portal, for Rentoul s epigrammatic utterance 

The band that wrecks the cradle wrecks the 
nation 

A Chemical Solutkm of the Potash Problem 

I T is a most humiliating fact that America must 
buy all her potassium salts from Germany— 
humiliating because they arc absolutely neces- 
sary in renewing the fertility of our soils Our 
farmers paid the batlierland $8,000,000 last year for 
this one element, Importing 190,000 tons of potas 
slum chloride as well as large quantities of potas- 
sium sulphate 

Germany is very fortunate in possessing the won- 
derful Stassfurt deposits of mixed salts, for she 
has praetically a monopoly of the potassium market 
of the world Their government has recently given 
official sanction to an effort of a Gertnaa trust to 
put up the price, although the stuff is cheaply 
mined Here in America we liavi enonnons de- 
posits of phosphate rock and from various sources 
such as stockyards, Chili saltpeter, the air, etc , are 
assured unlimited nitrogen, bat our crops demand, in 
addition to phosphorus aihd nitrogen, the third ele- 
ment potassium In spite of the fact that we send 
$8J)00,000 a year out of the country for potasshm, 
we hare enormom quantities of it at borne in feld- 
spar rock The slow weathering of this rock makes 
some of it available for plaiit use in soluble, form, 
and onr unfertilised soils owe much to this fact 
Heavy cropping, however, removes this necessary 
element faster than Nature prepares it in suitable 
form for plant use, and so arises the need of fertil- 
iser to make good the loss 

The facts we must face then are these Potas- 
sium chloride is quickly taken up by crops, but 
feldspar is too slowly available to maintain the fer- 
tility of the soil Therefore our American problem 
is to make potassium chloride from our abundant 
feldspar by chemical means When that is done 
cheaply we mav snap our fingers at (vermaiiv for 
we will have all our plant food at home Even if 
such a process could not quite rompete with the 
German salts at present prices the fact that we were 
prepared if needs must, to make our own potassium 
chloride would bi a wholesomi restraint on ex- 
orbitant price raising It is encouraging to every 
patriot to learn that tlie chemistry of this much- 
desired process has been fairly well developed By 
heating finely ground feldspar with calcium chloride 
(a dieap by product of soda making) and some 
limestone the potassium cafl be extracted as the 
soluble potassium chloride. The residue is suitable 
material to calcine further into ccmtnt 1 he coat at 
present is much too high, but the sale of the cement 
would rednee this One ton of feldspar rock may 
yield 190 pounds of potassium chloride worth $* 30 
and five or six barrels of cement worth as much 
more In making our aonual allowance for this 
ficrtilieer we would throw on the market 7,000,000 
barrels of cement — at present we use 63,000,000 
The experts of the Tariff Board urge the appoint- 
ment of a national commission of clieraists, geol- 
ogists, engineers and business men to work out the 
problem on a scientific and economh; basis There 
js more to it than chemistry atoaO- ' Not Bie least 
factor is the location of raw materials and trans- 
portation difficulties We owe It to «ur ecoaomlc 
independence to attack ^bis question, not from in- 
, dividual business motives, but from motives of the 
purest ps||rkithHn. 

SdenM l»r Ito Own 

S IR JAMES DEWAR recently pointed out that 
the whok cost of a century s reseateb of ozperl- 
ments at the Royal Institatlaa has been only 
about $9(Kl,d00 Whid .M huignificant sum to psy 
fbr the benefits maiikfnd had reorived ttam t^ 

? ilciidid Invcstifatlons of Young, Devy, Faraday, 
yndall, Dewar himself, and others, eomSaonts ^ 
London T*t»es Yyt roost of the labors of these men 
were carried out Aoaons causa, and not for Imaudli' 
gte material benefit. 
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intial to protection of forests from fire. 


(OniicJ)«Jo<f from jinj/f w.i 
the iluty to sarfound the tndustj-y of 
growing wood with such conditions as 
will make it attractive rests sauarely 
ttpon the people of the United SUtes. 

The penalty tor ehlrRln* this duty Is 
a famine of one of the three great raw 
materials: coal, Iron, and wood. 

The people, then, have obvlouslv 
shirked some part of their duty by 
falling to make forestry easily practl- 
csbie. The lurabermen of the United 
States, It Is true, have recetvsd from 
the government more practical help 
toward the introduetlon of forestry 
than has ever been offered to the lum- 
bermen of any other country. Infor- 
matlon*of all kinds, co-operation, and 
practical examples have all been sup- 
plied plentifully and well. The United 
States Forest Service has given en- 
couragement and assistance to tho 
lumber fraternity to a degree wholly 
without example In any other conirtry. 

As a nation, we have neglected to 
provide the conditions necessaiy for 
all this help to have Its most useful Trails and telephone Unes are easential to protection of foreste 

effect, and the conditions for practical AIDS TO FIRE PATROL 

forestry created under our laws leavi 

much to be desired Still tho govern- 

ment has been most generous to the , .Vii!;!., ' 

lumbermen In very many reaper's ' , > ' i- 

Thug under the land laws, which have ^ 

been bad. and their administration, 
which has been worse, the lumbermen 
have acquired timber land very easily, 
and a great concentration of timber 
owmershlp has been allowed to grow 
up According to the official flg\ires of 
the Commissioner of Corporations ono 
hundred and nlnety-flve owners now 
control forty per cent of the standing 
Umber of the United States Three 
corporations, the Weyerhaeuser Tim- 
ber Company, tlic Southern Pacific 
Company, and the Northern Paclflo 
Railway Company, with their subsi- 
diary companies, have nearly eleven 
per cent of all our privately owned 
forests Less than half a century ago. 
the government owned not leas than 
three-fourUis of the standing tlrabe*- 
In the United States Today, only 
one-fifth of all standing timber Is pub- 
licly owned, while four-fifths have 
passed Into private ownership, to- 
gether with the land upon which this . j. . . . 

• The denuded lands are privately owned, and have been logged ui 

tim^oer stanns methods. The upper slope Is on a national forest, and has 

The men who hold this land own it log^ conservatively. 

In fee simple It is useless to expect loggeo conservau ety. 

thst they will handle it In such a wav NATIONAL AND PRIVATE OWNERSHIP 

SB to rerluoe tho araount of concentra- 
tion The whole trend of our commer- 

clal development Is toward great comblnationa of return, but government control and regulation of com- 


The denuded lands are privately owned, and have been logged under ordinary 
methods. The upper slope is on a national forest, and has been 
logged conservatively. 


NATIONAL AND PRIVATE OWNERSHIP 


a BUiiill traction of the standing tlm- 
bei, and sinci- the wise handling of 
all of that timber Is essential for the 
future welfare of tho tountrv, there 
remains nothing for the pcop'i to do 
hut to accept the Bltuailon and regu- 
late the handling of prhale forest land 
There la nothing revolutionary in 
such a doctrine The Sw'lss, u people 
far more democratit than ourselves, 
have long ago adopted it, and the 
Federal Government protects and regu- 
lates the foiestb necessary for the gen- 
eral welfare In the Republic of 

France, this doctrine Is one of the 
fiindanienlal conceptions of govern- 
ment There is obviously no more 


injuic- the public welfare than why he 
should be allowed to use hW own prop- 
erty In a city so as to endanger the 
publlo he.ilth 

I am f.n from having any quarrel 
with the fullest exercise of State 
sovereignty over the forest* within 
the boundaries of each State But the 
problem of the forests, like the prob- 
lem of the streuniB, Is by its \“iy na- 
ture an Interstate affair It may take 
long to work it out, but before wc sie 
through with It the regulation of the 
lumber Industry In the Interest of the 
public welfare must be and will be ac- 
complished mainly by the nation It- 


1 the fields of Industry It la w 
) imagine that the old days of i 


blnatlons, eoDcentrattons, and monopolies. Forestry la prlvat-j ow 
of such a nature that unrestricted competition be- anticipate 


strlcted competition can be restored bj 
vices whatsoever, even If It were desl: 
The remedy for evils of this kind Is n 
competition, which It is perfectly obvl 


ored by any legtal de- tween the owners of timber lands lends not to forest 


.ble to do so. protection but to destruction and waste Of all concen 
: unrestricted tcatlons which exist, there la none In which govern- 
us can never ment- regulation Is more essentially and immediately 


n There arc- then two principal things 

to be done I'lrst, the States and th ' 
nation must Improve the conditions 
which now’ surround and retard the 
practice of forestry by private own- 
rs Second, the destruction of our forests by the 
irlvat^ owners of timber 'ands must be stopped I 
.ntldpatc with confidence that the lumbeimen wF. 
live their irowerful help In the task, but whether the" 
lo or not, the problem Is far larger than anvthing 
xcept the nation Itself, and tho general welfare must 
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t hw bom out witlMUt iQjtwy to yo^ tree*, left . 

which will produce good aeco^ crop. 
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UnloMUnc coal at a lake port. 

The Use and the Waste of Our Coal Supply 

At the Present Rate Coal may be Exhausted while the Nation is Yet Youn^ 

By Dr. Joseph A. Holmes, Director of the Bureau of Mines 


T he habit of wagte Is one of the unfortunato In- 
herltanceg of th<' JOth ('en<tur> Anw-rlran clU/en, 
It le our moet aerloiu hladeranro to the development 
of both Individual and national efflriency More than 
anything- elae, It atanda In the way of the wlae uae 
or oonaervatlon of the reeouroea, ample, present and 
future, supplies of which ire essential to our Indi- 
vidual and naUonal welfare 
This fact Is important enough to command attention 
when applied to prodiirta of the soil of which we 
have new supplies each year, or to our forests of 
which each century may bring returns, or to the soils 
themselves to which the underlying rocks slowly yield 
new additions as by cureless culture we permit the 
fertile surface to be eroded and carried off to the sea 
It Is still mote important when applied to onr min- 
eral resources, of which we hove but the one supply — 
which supply has required nulllouK of years for its 
accumulation, and which supply ut the present In- 
creasing rate of consumption may be exhausted while 
the nation is yet young, ami especially when applied 
to our fuel resources of which the portions used each 
day are completelv destroved 


And, yet, the very abundance, and supposed abund- 
ance. of our mineral reaources haa developed and en- 
cwiraged the habit of waste. A legislator of mtgty 
years’ txperience In national affairs, wua rscently 
quoted as saying In a public address "Why. worry 
ourselves almut a future coal supply when there Is 
undiscovered coal qnoagb In the Rocky Mountain re- 
gfons to warm this nation for an IndeffnKe future." 
^Another of our "older stHtesiuen" haa In re<}ent public 
utterance voiced the same view "We ba9e enough 
coal and to spare," be agld. “for a tbouaaad decades 
of our national history ; therefore, wq need not con- 
corn ourselves abont the nor the waste of Amerl- 
(an fuel." And ihc average cltlaen has so long heard 
so much about the ‘‘exbaustless resources" of this 
counCtTi that he Is half way Inclined to believe such 
statements 

It Is only within the past few years that the real 
facte of the situation have Impressed themselves upon 
us. The end at the coal su-pply In certain important 
(cntciH Is touml to be already uearlv In sight. The 
cold-blooded statistician studying the future In the 
light of the jiast. tells us that. If the In< reasing rate 


of consumption of the past century be continued In 
the future, our national coal supply may be exhausted 
within less than two hundred years The States that 
first feel the effect of this fuel exhaustion. In spite 
of their larger supplies, will be those like Psnnsyl- 
wanla, West Virginia Ohio, Illinois, and Iowa located 
near great manufacturing and transportation centers, 
and upon whose supplies the largest drains are being 
made-— both in the use and the waste of essential 
. rseonrcee. , 

I,. Rerthij all as it may. as to one fact and principle 
all thoughtful citizens must agree, namely, that while 
no one questions the right of each generation to us* 
efllctenUy of this coal supply all it really needs, this 
right carries with It a sacred obligation— that no man 
and no generation of men shall waste that which Is 
not needed for Its actual use. and which, therefore, 
belongs to the nation, 

Waste in Mining Coal. 

TTte fact that the loes of coal In mining operations 
now approximates 2.10,000,000 tone per annum; or that 
we leave underground in such condition as to make 
lie future recovered Impracticable, half a ton for every 
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fp 9M(i«rtr by ptIkIh 
oftw k menace to 
9t pxt^Oll^W mine gaseg 
iIpL .ftW^Jt' W ^krttfin* 'Of roof 

ttoo work- r-— — 

tol(( 'fiierlSfc'flif m~ i»1**ro open 

HRk^ V/ffitier awottlM .tttkr )«ait« u j||^^ 

and cttUM * mihft ^iiater. J 

Ia< DKilno rninoa tt(m otklitr to, ainety 
per cent of tke okf^^ broufiKt to v&* 

■urfltce. lA .1#k0t tlm rocovery 
ranfak from alxtjT to M»ysatr'4ye per ^H|HH 
cent M 4tt« wfaotk, irkile In aonte rnlnes 
the rocATOry l» ftroto forty to olxty 
PM c.«iat In MAW «MW* taUi lo« eqn ■4'U'*^' ' 
sUta rmtUiiy of tSo pillar coal left In V, ^ ^ ' 

place to M^port the roof wWle the 
other ckal to beliiR removed, and ^H|||g| 
which ptUar coal may be later not re- 
moved or only partially removed 
In atMUtUm to thia pti'ar coal In 
many mlnea there is a ’roof coal o; 

“rooater oc«l,’ or “top coal and also 
e “bottom coal, which Is alao left un- L55S555!! 
derground because lower In quality or 
more expensive to mine 


ataal Rtrab buokata and placed on storage platforms will aggregate 

(aao Photo), -or again placed on care for further trsns- Inal tonnage, 

port (see photo) At every handling of the coal there at prices from 

la an Increaae of line coat or slack (photo), and a lump coal, wltl 

small per cent of looa But often the total actual ting plants, t 

waste In the haulage, Including the several transfers, heating value 


will aggregate lees than 10 to 15 per cent of the orlg 
Inal tonnage, and while the tlno or slack coal sells 
at prices from iO to so per coni lower than the good 
lump coal, with modern automatic atokers and briquet 
ting plants, there ia really llttlo loss in actual 
heating value 


, 'j; 




Great aa arc the losses of coal In 
iDlnlng th( y arc iiroportlonately less 
limn in Us binning ui the furnace 
af the country I’hc experienced man 


It hes the double en 
i of his ledger for 
docs not hesitate 
irprise and disnp 


to express his 
proval when h< 
cilnlng losses a 


This ship comrames lOSO tons of coal each day 


pt r <(nt ijJ Its fit (It unite art 
(I into aic haniial noth in hlfi 
' 01 the larger fact that of 

h0(» OhO tons of coal probably 
till iioivpr plants of the conn 
'luding locomotives) 270 00b 
90 pet (cni of the a hole was 


Additional loMea of coal coming 
from the pulverising action of the 
drills and coal cutting machines (ses 
photo) from the grinding of coal 
under the wheels of the mine cars (see 
photo) , and from the sorting or 
Bcreeiling and washing and general 
handling about the shaft and tipple 
Much of the fine coal in the mines is 
not removed and remains as a menace 
to life if Involved in dust explosions 
Much of the fine cool removed from 
the mines accumulstes in the great 
black piles of culm where It may or 
may not burn from spontaneous fires, 
or It may be shipped away and mar 
keted as slack or In a few cases this 
Bne coal Is being briquetted and sold 
at prices as high as those obtained for 
the best lump coal 

All the above sources of waste to 
late to the losses In mining a single 
bed of coal Still other loss's come 
where several beils of coal occur one 
above the other with thin Intervening 
beds of rock from the prior mining 
Of the lower bed ThU often results 
In an Irregular breaking and settling 
of the overlying bed or beds of <oal In 
auch a manner as to seriously Inte- 
fore with the aubeequent raining and 
recovery of this overlying or upper 
coal 

In other countries regulations re 
quire In such cases the prior mining 
of the overlying or upper beds of coal 
In order to avoid this unnecessarT 
settling and breakage of successive 
higher bods But in the United States 
each company has followed the law of 
“present profits and least resistance 
and the ' future welfare of the na 
tlon has remained an Irrldescent 
dream 

LMSMa i« the Tranapoctation of Coal 

From the shaft and the tipple the 
coal falla Into the forty or fifty ton 
coal cars (or transportation by rail 
(see photo) or Into the barges for 
transporUtton by river (see photof • 
la these transport barges, as aeen on 
the Ohio and MlssIssUipl nvare. a 
single small stem-wheel steamer ah 
taehed ist the rear of the $rcnip of tho 
barges, may carry to New Orleans 
from 40,01)0 to dO.OOO tons of coal 
(pheto) 

If Intended tor «oa#fl or lake 
tranfpoytation by ateamsr, the coal 
-•otay ha Allowed to rtn from the hpen- 
In* im- t3w> bottom of the ear (or an 
alfvciwd ttack) dtrsKdly ihto tie hold 
of 141 a Btaiaier! W *kch <»r mgy be 
aiaykthi, assamelT and Idverted. the 
«ml riWMa# ^ bhtfto late tho 
hoU. At ^ othar temlnsl 
^ bohl whether tra&tmovted by 

gwwaw *« «**»♦ 



Bteamer "Spragwe’’ lowing M coal boats, containing 1,400,000 bushels of coal 



Oahd haulage aainindalag jHrechKtion of coal dust. 
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thiAaNirt^ «al with compressed air drUL 
TH* tJW AND WASTE OF OUR COAL SUPPLY 





A truck with '^■tone-duapiiiE body. A Mwk m»t -m • kolrt. * 



tbo nuehisn to vrlrate estori^rUe tbjit 
ar« moat IntorMtlns. All aorta of work, 
from tbawtoK trosen watar pipes in ui 
emerteacy, to drawtOf plow* In tfte auia 
Holds, come wltktn tholr scope ot utility. 
At least ISS distinct lines of trade are 
uslnK the trucks built by a alngle big 
manufacturing company tbat produces 
only macbines of three tons capacity, it 
!s natural, of course, tbat the motor truck 
sbould have been adopted more generally 
Jry the llnee of bustneas that found the 
horse least capable of doing the work re- 
quired, either because of Ids dlttcnlt na- 
ture or because of long distances to be 
cohered In a short time and long hours 
of service that would aerlonsly fatlgiu 
the best animals. 

Just to cite one kind of work that la 
beyond the capability of boraes to do boo- 
oessfully, it will be remembered perhaps 
that early last spring several sixty-ten 
steel girders for the new Municipal 
Building In New York were btnled frow 
the river front, near the Battery, to the 
location of the building at the Manhat- 
tan end of Brooklyn Bridge Thirty-six 
horses, hitched In an almost onmanag^- 
able string of eighteen teams, were used 
for draft purposes, and because of the 
interruption of traffic and confusion tbat 
would have been oaneed In the metrt^l- 
Han streets of sueb an ontflt dnring bust- 
ness hours, the girders were heated du^ 
tng the night and on Sunday. In their 
passage numeroaa Iron manhole covers 
were crushed In and considerable damage 
was done to the street paving. It U not 
dlfflouH to Imagine the vociferous bedlam 
that accompanied the movement of the 
teams and the noise made by one hundred 
and forty-tour iron-shed hoofs, and the 
almost insurmountable difficulty of mak- 
ing the long string of horses pull la 
uatson, and of turning corners success- 
fully. A flve4en electric truck ueed for 
the sgme purpoee in anotlter city moved 
with ease a trailer weighing lire tons and 
loadad with a steel girder which alone 
weighed tweoty-etx tona 

One ot the moat axaeting branches of 
traniwortatlon work Is that of the hig ex- 
press companies, which remdvw and aend 
their shipm^ta by fast passenger traltt 
and mmg Jwforeo conform to nkilraad 
sdhMulsa. Alt of those «otBpaA»M use 
sane motor wagooa, and otto in pdrtteu- 
ter, which has uaed Steen. |Ma«1tns a&d 
elsc^rlo power wsgons oosttWensl}' lot 
Hw lagt etghteea or twimtg psa^, «eW 
dees the tMlor part of Us, thwhaftt' and 
delfre^ Pont wnh elsetrid la the 

imoliil pwiiM. bf .aadth^' of 
- expiry, eompsales ASS ' 

ns, m 'KUtasnd time 

of twentg^i^ 

shift lifdrWwh.;/ ^ 
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^ , . .. httH ^oWiik Hue; (Im fit , 

tod kuig ia oftoeewtlttlr Wfftf .. 
^OMML oiik''I««v 't^'itiura im s . 
"roi^li d more tlwii WilMi <tet 

fiOVOMd dully by' aba fbotor intim. md 
driver. wltli,*tt ArdVMd oti^ttt ofui 
liiudred etop* fw^pUvecr of 
Hamk^ of ootnp^ M in 

this o»#e. for «v«k It t#o <dwmp«» Of 
tMBu Vftiv mode to tlM Hvy. tbe ffeod 
«oh) 4, not he meiiitotodd. ScKlhle' W# do- 
portaient stereo their toM ^Oto 
lot* ewtlrtof reshMttol aoetli^ «t at«bt. 
uid atohe their' 1 «m 1 deuvertoo tbe iMtt 

Aar frdtn distJibiit'.hh la tbta 

omy one htf hone* itobeWf 
ruantoc twenty^tfiso hhh** •/4«r. e*eept 
OB f ttudATi, wbMt they ore ^v«h o thor- 
■ot^dt laepecUoB, hleouliMlt OM t^ftoUBK- 
A trip one M, thOee dohfrttoent More 
or eopreee trw^ te toe mltupe at the 
alSbt would prhve Qttlte m novel end 
tatereetlna u n hlcht run of the eome 
durolton In e tsnrimr csr under ordtnory 
etreumetonees. 

<3oel. beer, lumber end nwohlnery 
tredee sad ■ msnr llnee of heevy menu- 
foctnrlnc whose houtlng U hard on horse* 
flesh have adopted the motor truck freely 
end are getting excellent service from 
the inocblne Peculiar conditions that 
obtain In eonie at thee® buelneeaee have 
reeuited In the development ot epecial 
quick loading and unloading methods 
whereby tbe vehicle can be kept on tbe 
move during the maximum number of 
hours daily, thereby realising the prin- 
cipal advantage that It poeoeasee In su- 
perior speed and endurance over horsca 
Goal dealer* order their power trucks 
fitted with bodies which are provided 
with chutes, and which esn be rsleed 
above the frame of the chassis at a sharp 
angle eo that they will empty their loade 
of from three to ten tone by gravity In 
from five to fifteen minutes, with little 
or BO ahaveltng Contractors are becom- 
tne frequent purchaiere of motor trucks 
fitted with dumping bodies that can be 
discharged of their loads sometimes In 
lees than a minute Moat of the dump 
trucks so far bulk are tipped by the 
manual turning of a crank, but several 
have been built to order that ere equipped 
with power-operated Upping mechanism. 
One ot those is a seven-ton gaeollne truck 
that Is often used for hauling hot as- 
phalt This material has a tendency to 
stick, and consequently the body had to 
be constructed to tip to an angle ot forty- 
five degree*, It Uke* only forty second* 
to elevate this body with power from the 
engine and discharge the seven-ton load 

Ingenious quick loading and unloading 
methods have been developed, by the lum- 
ber trade whereby a motor truck can 
take on a load of three to seven ton* of 
lumber a* a unit In a few minutes, the 
turning ot windlasses by hand serving 
to roll or slide the load frdm a horse 
truck upon the power vehicle, which then 
leaves the yards to deliver It, The horee 
trucks are driven to the different lumber 
piles to be hand kmded, end thence to 
the wagon shed to await the motor truck, 
a single team of horses snfilclng (or about 
a eoore of euch wagon* The load* can 
be discharged from tbe power traoka by 
Teleaslng ropes or chains at the rear, end 
and allowing the lumber to roll back by 
gravity or by rolling the load back by 
tpmlng the cranks on the rear sBd roUera 
until the ends of the boards drop to the 
ground. Then the track Is drtten out 
^rom uadcr th® forward end of the toad. 

A tnading depgrtment gtore la New 
taut and another In ^tsburg opaiato 
eHfht oe more thrfe^nh each that 
gr» eepbdtaiiir arranged tor quh* loadiag 
a^ qphtodtoC, idgfit Mtos of orate 
qqiMd9rh«nen tb ffl the 

'togedgf' jootored had^ .wwto''i tnwit, 
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An ainbitlanee in aetior. 



A aMter track eartytog' Ovtogton’e TAkone-power Bleriot machine to ai( 
gviatton Meeting. 



Wracked aemidaM eacried firom the aviation field by e motor truck. In this 
aMoplano St. Croix Johnstone nearly hwt his life at Detroit Thctnick 
arrived at the aeiae ^ dlsaMer afaaoat aa soon aa tbe ambulance. 



A lAdon tradk hanling and trailing coat 



the truck starts off with It. The re- 
verse process occurs st the other end of 
the truck’s route In s record load for 
one of these trucks at Chiiatmas time 
were S,00(i parrels Ordinarily the iiroper 
loading of the packages requires from one 
to three hours, so that the system en 
ablea the truck to make two or three 
times as much mileage ns would he pns 
slble if It had to stand Idle while under 
going tbe ordinary loading and unloading 
processes The average dally mileage of 
seven of these trucks used during a 
fifteen-month period In New York was 
seventy-two miles each, counting twenty- 
six working days to the month Several 
of the machines averaged one hundred 
and ten miles a day for months at a tlra? 

The eomhlnation of vehicle and power 
plant that constitutes the motor trink 
renders the machine available for many 
classes of work herstofore done by hand 
and by portable or stationary engines 
In fact, It Is a aelf-inoving portable power 
plant In its most common form as such 
it Is fitted with a winch or w ndlass, usu 
ally under or Just back of the sent, which 
Is turned by power from the vehicle The 
winch may be gear driven from the en- 
gine of a gaeollne machine, or turned by 
a small independent electric motor sup 
!)I ed with current from the battery of an 
electric truck In either case tbe winch 
can be used for a variety of purposes 
Both types of trucks are used hy a large 
safe manufacturing company which util- 
izes the power winches for loading the 
safes on the platform of the truck by 
drawing them up a pair of skids and 
also for holst'ng the safes to and lowering 
them from windows of any floor in tall 
ofBre buildings This method has the 
advantages of being quick, safe and 
cheaper than the old way of having a 
gang of workmen turn a hand windlaas 
Fewer men are needed, passersby on the 
walk and traflk- In the street are Incon- 
venient ed for a shorter time, and cus- 
tomers of the company are better satis- 
fled by tbe briefer interruption of their 
office work 

A few years ago all telephone, telegraph 
and electric light nnd power wires that 
were placed in underground conduits were 
drawn into plai-e hy gang* of lahorors 
who turned huge wooden capstans that 
had to be sot up in the street anchored 
in position by Iron pegs driven in the 
pavement and moved from block to block 
on wooden rollers which were taken from 
behind and put in front as. the capstan 
moved along for the next successive step 
In the work Compare this primitive pro- 
cedure with the present-day way, in which 
cables of wires are drawn into place 
tinder the street by power winches on 
heavy flve-ton motor trucks In New 
York one electric llglit and power com- 
pany uses half a dosen such truc-ks tor 
this purpose, and also for the more siiec- 
tacular work of erecting: the heavy orna- 
mental cast iron electric light poles used 
for city lighting These poles are thlrlv 
feet long, and are much too iieavj In 
be set up hy laborers without a derrick 
But the trurk, with its power winch, 
makes eusy work of the task 

By way of an aside, it Is pertinent to 
observe right here aa an indication of the 
trend toward the horseless condition that 
ia predicted for large cities In the near 
future, that the New York Edison Com- 
pany has abandohod altogether the use of 
horses In Manhattan and a large part of 
the Bronx, and employe Instead a ‘'fleet" 
of eighty eleitrlc trucks and delivery 
wagons Within the next five years, and 
probably sooner, it will get rid of all Its 
remaining animals, as will also the New 
York City Fire Department, some of the 
express companies and many retail houses 
in the metropolis, gome of which are 
now operating from fo ty to nearly one 
hundred motor delivery wagons 

In addition to the ways already men- 
tioned. the power plants of motor trucks 
are used in an auxiliary way for pumping 
water out of maoliolee in tbe street* c( 
clttee. 


Typical groap of (^lifornla oil wetU. Nate )idn» of oti la fHagratiBd. 


Conservation of Oil and Natural Gas 

Economies in Field, Factory and Home 
Hy Dr Diuid T Day, United States (icoloKieal Survey 


I N regard to conservation of oui natural ralneral 
resourcuH the ))ctroIeiim Induativ ufforda a beltei 
pxaiiiiilo of whai tan be a( rotniiHshed In useful ap- 
plbatloii and prev iiiing of waste rather than an 
illiiHtratioti Ilf diyilorahle waste whirl) has been the 
theme of most that has been wiitten on this aubject 
foi other Industries 

Nevtrthrless the pi trolcum Industry la one of th“ 
most vitiil casts for exerc Islng every possible care In 
tile utilization of a limited aiiioiim of nialcilal The 
gloomy outlooh fur the United Slates without great 
cart In iitlll/liig Itn stores nf ptiroleuni and other 
fuels Is well flluslialrd bv tlie present condition of 
Italv For In spin of a rllmate uni'cclUd for tlio 
growth of ijJanth anrl with men ind women Htront 
and sUlllful In thi arts of asriciiltuie the peasants 
aie yiroveilinllv pooi (tiiU u f( w duvs a),i in looking 
at an Italian phiiogiaiib rif an iinusuiUy strong wo 
man rativlng nn him hmsd a large hundic of fliewood 
I WHS pu//li d to explsln how' yitnerlv was ronslstent 
with this mngnlfiietit phvsl al di vi lopniMit and yet 
the piduie (luilel In It the obv oils n asnn The 
■woild has niovi d imst the stagi when human power 
Is Bufn leni til dativ luhoi Aid must be had from 
powei fiom a bn g siipph of heu|i fuel in addition 
to the (iieigi Ir 1)1 ( oiitrlliute ! hv human hifior and 
only till (oiiiit IS (irospei win re stn h fin 1 is abiin 
daiit Italv-^finl supply has hum il out iinless they 
harness the cxliulatlim tioni Mt Vesuvius hven the 
wood whuli the woman in thr plrfnre was tarrying 
Is srarif and losllv and In no way siiffli lent for Him 
development of i nongli eneig.v foi cffitbnt mantifai 
turr 

( null isl this niiiilion with the Unltid Htates We 
have a snpiily of at least 10 hlllinn hairels nf pelri 
leiiin In what ui alrcadv know of the resmirres of 
the United Stales I rom tliisi vast lesoiiices we 
proriutel last vmr over 20i) iHMi opu barrels of oil In 
addition wi piodncd natural gas to a value nf at 
least $( uiHl nmi In nihtr wonts having out of ion 
slderiiUoii copjier and Iron the oil and gas of the 
United States was worth more tlian the gold slKer, 


lead and every other metal produrt prodiued tu the 
sami length of time It Is Important to emphasize 
the fa<t that we do not need this great pioductlon 
But there Is no possible rotthod of preventing the 
produiers of oil from taking it from the earth as 
lapidlj us jiossihle wherf they c'tber own the oil lands 
or own leases on the oil lands and there is no way 
oi (Uililng till haste with which the oil Is pumped 
out by one produter lest Ills neighbor will aeciire the 
gnai'T pnit hv promptei action The nhllltv of the 
4)Wtni of any large trad of oil land such as the 
people as ow'ners of the oil on the public domal’’ 
or (f anv large oil (oiniMtriy wltti a large tract of 
develiiiad oil land to withhold (Uvelopment on these 
Inrge truds la admitted hut aside from this the 
Known oil fli Ids will 1 h devdopi d as lapldlv as hu 
man enterorise can put the produi t above ground 
Iiitdligent iitiltwallon of oil llierefcre has had to 
face extreme conrtltious of sudden floods of oil and 
III geneial mote oil than was needed Tin se exiep 
llonallv Irving conditions have been nn I with s gnlfi 
(ant HUI ess It Is very muth easier to reiord the 
failures to conserve rather than the nearh nn'form 
sii 1 1 SR When the Inicas gusher hiolit loose near 
HeauniMit Texas the oil was lost for lai K of tanKags 
for a few (lavs and fire added to the waste In the 
open.ng days of the (llenti pool in (ikliihonta o'l 
ran to WHst* down the iiiek and In < al'fornlu ih» 
111 Hi flows of the flllvei Tip the l/skcview and other 
gushers have lx di lost but the total loss from all 
these HourcoB Is trifling 

This Is an achleviment which calls for great con 
grntulatlon rather than the criticism of rue hods 
whlih has been found npcissary In (OiiHideilng the 
conservation of coal and the shameful ih vastailnti of 
ou) foKsts P> rhaps If will be useful to iIIhcurh how 
this (atefiil saving of pefrolettm has heetj brought 
ahoiit ns a means of Inspiring slrarlar enterprise In 
other inrtustrleB 

on conservation goes back beyond all the oil corn 
panics great and small and boglns with Samnel Kler 
a met (bant of Pittsburg who waa also from necessity, 


an Inventor or better still an adapter, of a lamp 
for bnmlng oil He added a chimney which made the 
oil burn with a bright light This supplied a market 
which did not before exist and which has spread from 
Pittsburg to remotest China A C Ferris came next 
with his genius for oil tralDc He began the process 
of exporting oil from Pittsburg to the ends of the 
earth FroTn thot day to this Imslness sagacity has 
dominated oil 

Pipe Ltnm — It was the spur of business competl 
tion that developed the prpr line at first facing hos 
tlllty and aitual violence from the aimy of teamsters 
In order to get the oil fiom the well month to a rail 
road or river landing and finally invoking engineer 
ing skill the oil men emamlpsted themselves from 
railroads and pumped oil over the Alleghcnlns to tide 
water Pipeline eflldency has Iwen iierfected In both 
directions— towaiU the consumer and toward the pro* 
diner The reflnorles have tended to accumulate near 
the coist because it was evidently cheaper to trans- 
port the oil In the i rude londltion as far toward the 
(onsumer as posalbie and only to resort to costlier 
transportation methods when it Ixcame necessary to 
convert the oil into the products to be consumed each 
of which must’lK* distributed by Us own system 

The pipe lines have Increased In numbei and econ 
omy baa been pionioted by the best types of pumping 
equipment In fad pumping enginea have been greatly 
developed for all purposes by the demand for them 
afforded In transporting oil 

Meantime the branch or ' gathering lines have 
crept outward as the oil jiools Increased until there 
are now many miles of pipe lines In the United States 
Of grealtsl help however has la en the system by 
which the pipe line has always been extended to the 
well mouth puimpUy when now fields have been dia 
covered The only burden for the oil producer has 
been the development nf his oil pool It has become 
axlomath that the oil Is as good as sold as soon as 
it Is produced 

ftscs of Chude 0(1 — It is evident that the require 
ments of the moment must be tonalderiyd in the uses 
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Krti. iwa not tt* 1^1 , ntttiSiUas isw»d upon th? 
'I tklfbent frnde I^rodaota tbat tlM oil cnn bo mad« to 
^ jlioUL In toot tbt si^don floods of crude oil have 
f inade it nocwsarF to got rU of the oil for any pur- 
; 1^0 wlifttover, so loh«i As tbe oil Is consumed Of 

the obtlre aupply, thft ,* roster part hot been diet Iliad 
Md roAnod so ss to the greatest amount of lamp 
oil of satisfactory onslity and the mtalinum of by pro- 
ducte such as cssoUns, parafllRo was. Inbrieating oil, 
and coke products Usually there has been u steady 
market for lamp oils at home and abroad. Within 
the past fow yoats this policy has of course greatly 
Ohangod, due to the Increased demand for gaiollnc, 
and due also to the oser supply of kerosene The 
consumption of Kerosene has not declined It has 
lucreawd, but not so rapidly as the production of 
crude oil. 

Fur,l Oif#.— This necessity of forcing a market for 
crude oil has developed uses which might long have 
. lain dormant Chief among these Is fuel oil. second, 
and always Increasing, la road oil Luckily the recent 
great flnda In Texas and California have been very 
suitable for use as fuel for power purposes Under 
extreme conditions, all kinds of crudes have been 
used for fuel, but they are better suited for the pur- 
pose when the gasoline and burning Oil have been re- 
moved Fortunately It itays to take out these portions, 
and therefore the so- 
called "aklmming’’ plsnts 
have been successful As 
a rule wherever these 
fuel oils have been Used 
an advantage has been 
demonstrated. This In- 
cludes ail kinds of power 
plants, locomotives, and 
finally the marine engine 
The advantage on loco 
motives Is evident, for 
the bIm of a locomotive 
Is llinited by the amount 
of coal that a fireman 
can feed In a given time. 

Thus In the .Northern 
Rocky Mountains the 
limit at else has been 
reached by tbla human 
llmUatlon. at least until 
an oil supply can repla( c 
the coal Then the sUn 
and efflrleney may In 
crease again 
fnfernai Cowbusfwn 
fjNpincs -- For marln« 
jtower, oil's efficiency In- 
cludes, besides Increased 
capaiity, elimination of 
the smoke nuisance on 
paseeiiger ci-aft, with Its 
attendant cost of paint, 
and of the smoke danger 
for war vcseels 
Oil in th< Aot’p— The 
' effect of this Is that more 
than 25.000, WIO barrels of 
ol! per year must be set 
aside for naval purposPH 
In the United Stator, and 
the merchant marine will 
require as much mote Typical 

Further It must be n; 
mombered that the great 
majority of the known 

petroleum reeources of the world are here In the 
United States Onp effect of this was seen In the 
days of the flood of oil at Heaumont. Tejtas, with oil 
selling as low as 10 cents per barrel, wliere It was 
recklessly applied to any purpose. Every effori wns 
ipade by those Interested in the w^fare of oil to In 
duce the changing of the use of petrbleum Into other 
more conservative uses, such as distilling out as much 
gasoline and kerosene as the oH will yield, and con- 
verting as much as possible of the residuum Into 
various lubricating alia and thus avoiding the 
use of pU as a law gra4e fuel In compet'tlon with 
coal. Now, kowaver. for the reasona grtvnn, the use of 
oil in latamal combuntlffA, engines has become one of 
tts mest beneAbtol 

la the future, tUkraflowi, we oaa easpoct the very best 
Utlttkatloa of <Mr vwluaWe all suppHas to proceed 
aloa^ibit liuttti of Wnlug U for the production of 
powa#. IIUb ttwtib#! of b%aUi« olj conatltutes an ex- 
ami^ «f Jliwien* , 0 «iiefvatlaii of reeourtjea 

yw'Woorf /fiwgsc^^jliuatker Use that can really 1>c 
edfktfnihul as conatttttpt #ll;h «ie c«»servatlon of our 
kupt^tek \* Aha petroteuHi fesfaues tor 

goad soaM- ' tohMt otU'aa maaafactured from 
prohaWy pra- 
aisMMlMr'hi -hailMt*) IKs as any othar 


[tUbrieaHno <Mlt,-~“Meantlme we must not lose sight 
of the fact that modem progress would (ease, lb- 
movement of all machinery would stop, wern it nut 
for mineral lubricating oils The former supplies of 
animal and vegetable oils suitable foi lubrication are 
trivial compared with the demands of modern ma- 
chinery. Mineral lubricating oils are .ts essentia! to 
machinery as the telephone is to the (onduct of busi- 
ness affairs. 

Protodion of Future Hupplu — As already pointed 
but, we are producing more petroleum than we need, 
and we are obliged to export the surplus This sur 
plus goes to the ends of the earth, and from the broad 
Standpoint of the world's economy It Ib neressary foi 
progrees From the more limited standpoint of the 
economy of the Unite.d States, it would be beUet to 
keep it at home until needed 

The neresslty for thus husbandliiK our petroleum 
resoiirres la so evident that It will Im ar(ompl!shed. 
partly by the purchase of largo tracts of petroleum 
lands by large corporations who will bold these sup- 
plies for the future, and partly bv thu wlthdiawal 
by the National tiovernnient of such oil lands as re- 
main on the nnllonal domain In tbs inten'st of fulun' 
use A most favorable sign of the tineas Is the agree 
ment Iretween fonipanleg In Callfornis that each sha'l 
keep back a certain number of hundred feet from 


resort a tunnel has Just been finished The Intention 
IS to cut the pipe and dlveit the Htream of oil through 
the tunnel and thub extinguish the fire and (oulrol 
(he well 

s('rvatlon 
)l>Iy of 


the United States Is In a fall \ 
many generaiions to come, mid 
methods of using this material 
than fur inuxl othei mluouils 


) be protpf 
I eertaln that the 
more aatlbfaelory 
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Injury to Lumber by Fungi 

LtlE and black stains on lumber stored in yards 
decrease the value of thi' himbei, without, liov- 
r. injuilns the wiood, »Snn‘ It has been found that 
le fungi which cause the st.ains ri>ed upon Ihe mat’ 
als within the leils of tlie sail wood, .ind do not 
destroy the flheis These fungi are largelv of th<> 
lekknol famllv, and ttie moat common are spei i >s 
(Iraphiinn and Crrntotitiivii Ihi it has lieen tile cus- 
II of the lumber eoiniianleH to dip the w ooil In solu- 
ns of sodium rarhonatc' or Imarhoniile Imiiudiatelv 
‘ter the s.iwing, hut the results have been very un 
To find out whv the alkaline solnlious sonit- 





jnieiu of tlie fungi, and at 
whatevei, Miss Caroline 
Rninhuld slui ted a series 
of experimental dlltiireB 
(It the MIssomI riolani 
tal (tniflen In ,St l.onis 


II iei 


aedin 


and 


[lared eotitaining 
one-half to two jier 
sodlnni eaihoiiat.', 
otheis witli siinila 
anionnis of i il i le a. Id 
'Die .spoil's of ('(ifUoatfi 
vuUa geirninatc'd and 
the fungus tliiived on 
the acid media, and on 
those containing h "i pei 
cent of NaCO, lint not 
on those with 1 (ler cent 
nr more of Ihe alkal. 
I''ieshl\ out sap boards 




pine 




gum 


w'cie then dlpjied In 
ind in c old -olutlons 
idliim earhotiale aii't 
ndiuni tdearhonate, 
various stiengtlis 


The 


t to in 
muds V 


1 I) o ( u I a t e d with the 
spin ( s of Ihe rniigiis and 
kept In rliainheiM with i 
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simply 
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Petroleum peddler. Koumonia. 


OIL IN EUROPE 




tbo dividing line in order that neither party will 
draw the oil from the other's territory — on arrange- 
ment which makes It no longer an Inducement to 
withdraw the oil from one tract to prevent Its being 
exhansted by the wells of a rival tract The exten 
glon of this policy Is coualsteiit with common 
sense and ■buslnosa interests Two recent veiv 
euccosBtuI featB in oil engineering have greatly 
Improved the prospects of a long contlnucHl nat- 
ural gas supply In the United States A grea* 

source of loss In this country has been the waste of 
at least lOfl.OOO.OOO cubic feet of natural gas tier day 
In the Cdddo field In northwestern Louisiana Re- 
peated olatm* have been made that these oil and gas 
walla could not possibly bo controlled Within the last 
two .month* the enffinaer of the Uaddo Qaa and Oil 
Company, -M Shreveport, liouialana. baa completely 
coutrolIcBd on« of those great volcanoes of gaa, water 
and oil, and the feat woe ao easily accjompllahed as 
to, make it altogether probable that the Other welia 
wilt, be g,«Jekly ,<i<mlroll«Hl In the same w«y 
at this article la being wtlften. nnnlher 

gf««t prolfif^-l* being aolved hi this same Caddo field 
An Oil wall ffuohlng at least 20.000 barrels per day, 
tofotegr vrlttv a large quantity Of natural gaa. baa been 
00 ' ftr« (or oovewkl waakac defying all attempts at ex- 
th« iko or oontrelltas the flow. As a last 


growth than the eold solutlni 

7 to 8 per cent as effective as 

8 to 10 per ec'nt 


of tli(> led gum 
huaids also in hulidiuile 
ai Id (t per lent and 10 
pel cent) The fungus 
developed on all the 
controls, Including the 
aulphniie mid hoaicK 
and on luoat of the 
hoards dlp|>ed in the ai 
kalliie Bolnliona Tlie hot 
di|i w as found to lie moi e 
:i Inhibiting ttie 


honate solution o 


Increase of Crop Yield in Germany 

(Y 

W Agrle 


■nty fifth 
' Agricultural Sen leti 
showing the progiess 
crops during the ciin 
are given below, thi 


Rye 

Whoat 

Bariev 

PotaiocB 

Oats . 

Hay 


Hgiii 


isaiy of the (Jorman 
was publlBlied a table 
yield of vaiiouK farm 
I'y Home of the Heine 
'liresentliig ))onndR jici 


18,S'' 


1010 


It Is iKiintfd out that Ibis progreSB i nol due niereiv 
to Iwdter tiealmenl of the soli oi lo in.ne .ahuiidnnt 
ferHlUallon. ni a more InieM cent sehidoii ol seed 
«tc„ as la emumonly supposed, hut alBO in a meaanre 
to a differoDtlatlon of crops In aecordanee with the 
adaptability of each particular type of soil 


*Ort|ia»l rtportf qalxiUls per Uekure. 







Reclamation aiid Home-mafeafig 

I.— Review of General Conditions in the ReclaraaJ|pn Semcje 

By F. H. Newell. C E.. Director 


O Nf* or the moBt far reaching but 
lltt linowTi works of the United 
s liui of the reclamation by 

);iiloi of arid landa These lands 
f(j m al)oit third of the total area of 
th I niiod siitf'H and although only a 
Kinall pioportlon an be Irrigated yet 
(ho farinB and homes which may be 
roaled have suih great value as to be- 
ome a notable addition to the wealth 
of the nation 

It Ih 1 oi however the object merely 
t r lain ihoHP lands and to add them 
to I 0 produ tlvo oapatlty of the nation 
I'HT beyond thla Is the higher object to 
be attained that of rendering these 
areas capable of furnishing homes for 
thnuKauds of citlieus The lands are 
not Irrigated that they may add to the 
wealth of a few but when rerlalmed 
they are subdivided In tracts each suf 
flclent for the support of a family and 
an disposed of to persons who will live 
upon the land for five years cultivate It 
and become self-supporting citUens and 
taxpayers 

The public lands thus reclaimed are 
not Sold but are given away to actual 
homesteaders The cost of the reclac 
matlon however must be returned In 
ten annual Instalments Thus for ex 
amp e if It has cost t30 an acre to bring 
the water to « given tract and It is 
found that 40 aerea Is adequate for the 
support of a family an Individual Is 
allowed to file upon this 40-acre tract 
title Is obtained after five years reel 
dence and cultivation and payment to 
the government of the cost of reclama 
tlon which In this case Is II 200 In 
annual payments of 1120 each He 
obtains an opportunity of acquiring a 
home and a piece of land which rapidly 
Increases In value because of the fact 
that as other people flock In and tako 
up the adjacent lands a relatively 
dense population Is established towns 
grow ip and there Is an Increment of 
value beyond he result of hla own ef 
forts— for these lands ultimately are 
worth 1100 or more per acre 
There has already been Invested 
about $60 000 000 In this work and this 
investment is being Increased at the 
rate of approximately $1 000 000 a 
month This money Is not being paid 
directly by the tax payers as It Is not 
derived from domestic or foreign Im 
ports liui from the disposal of public 
lands The moneys thus obtained are 
credited to a fund in the treasury 
placed at the disposal of the Secretary 
of the Interior and expended through 
what Is known as the Reclamation 
Servl an organization composed of 
cnglrietra with necessary technical and 
lerlcal assistants 

The law authorizing this work known 
as (he Ncwlai ds Act from Senator 
1' ran la G Newlands of Nevada was 
Missed on T ne 17th 1902 Tt Is verv 
general In character calling for certain 
results and laying down a few broad 
lines to he followed All of (he Intrl 
cate detail had to be worked out It 
was as though a great business enter 
prise had been authorized without In 
dlcating dimensions character of struc 
ture or any farts excepting that cer 
tain funds of unknown amounts were 
to be extended to accomplish results in 
loraHtles widely separated The loca 
tlon df the works for the most part In 
regions remote and without adequate 
tranaportatton facilities the magnlttido 
and complex jjiuracter of the engineer 
Ing feature/ «nd tfae dlfllcultles encoun- 
tered In ndjusttok the diverse Interests 
of private owners furnished Innumerable 
problems the solution of which required 
a vast amount of investigation and 



•ttBd7 Bnt thtm 

«t the Mit xMk to get the etildlk^Ma. 

Mtural thini to do «w Ilk 

the xrork Um mefi who had hfM| 
log the Mbifct for maaiy ywam. 
then to setoot o fow locoUtlaa oad bnii) 
the work 

There were deakonds frOtt teurta 

of the *rtd Weat that woilt ahoiMd ha 
undertokeB at once, and tha paoDte 
wera bkelioad to «ha(« at any dalay l» 
the bagmaloc of aetual oonatruettoa ' 
It xraa dIAoiijR to mahe them under* 
ataod the n«^ of prefltniaary atddy 
and taTeatlcatkai they wanted to aea 
the dirt flying and the big dame rlathg 


ft mi koom ea the raanlt of prevl 
«u» inreettgatloiu thM aevar»i projeete 
undoubtedly ware feaatble, and that 
oertailn targe etructurea must be built 
In connection therewith Work was, 
therefore, begun on eone of these be- 
fore all the plana could be alnborated 
Those matters upon which there eoUld 
be little question were at once entered 
upon, the connected dets4ft and plans 
for additional straoturei being worked 
out while building progreesed. 

The result la that a large amount of 
, work has been accomplished In a riiort 
time and a reputation astabttshed for 
prompt execution as against the Idea 
Uiat government olBclala could not 
move expeditiously 

At the same time, every effort baa 
been made ta preserve accurate records 
of tbe coat of tha work and to study all 
of the soonomles which ware pracUca 
hie under axlatlng laws and regulatltma 
Oaah dltoounla were sought, as well as 
wholesale rates Transportation of 
material wad secured at the lowest ob- 
tminabla terms and the operations put 
upon a bnalnees basis What this 
meaiM can never be appreciated by a 
man who has not worked tor the gov- 
ernment, and who has not run against 
.the innumerable complications growing 
out of a century of corrective teglala- 
tlon and executive requirements Trans- 
acting government buslQeM on business 
principles Is like trying to drive dl 
rectly acroas a aettled valley which 
Is fenced in every direction by barbed 
wire Tbe old Inhabitant knows the 
highways and byways tbe gates and 
the openings and can go across the 
country with considerable speed but 
the newcomer who does not know 
these la constantly getting entangled 
In wire fences and In controversy with 
the people and Is forced to back out 
and Anally go by tbe moat roundabout 
road. 

Tha Reclamation Servloe baa bean 
particularly fortunate to its ability to 
tMibai«a rapidly and effectively the an- 
tanglements of legal obstacles dlacov-^ 
erlng tbe openings and abort egta 
whieb sKpedfta work ^ 

AotUtg mider a vary genstral law In 
which viMdKa only itfa oatied tor. ft 
baa haoit Msafbie ouxiy fH 

tho amhuMMoam* «r Aba awoe otetK 
OMfte enaMinonta of <l«ttpfioo4 %h^e 
ftm attampt baa baas to dooeribe 
i« all iMrt* of for 

Wikr bibi Of ,|t^*nr*lwia«i, 

ibjMW nobngh 
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■ eflbl^ M ttoftt If the »e- wtr. owrjrte* o«r SOO cable feet per eecond, while In carried under mountain masseB or througli obaUdf** 

BO« •«% t«o)la)«antie«. another (UmMler onuUs «r MtatiibuUrlei. there are eeveral agffregnte In number nearly 70, with a total length 

Aka ^ AM ^Otea hlg time fbousaad mile#. TSw tuanela by which the water la of 100,000 feet There are literally thousands of 

Trtbfr amaller struoturoa. auch aa gates, turn- 

. I outa, lluniea, and bridges, each of which 

liaewt jamm fcaw fed*# tt* ' has required more or lass englneerlntj 

‘.'■'fjgww' rt •»« - ein» akin and forethought The materlul 

. Hr ,-#* Hw' »• — — building the 


- M % DdOlel ^ 

^ ewrten* mntriuSUfig, at ntHw oorfbnt- 
ttom. tirlUoh h«^ .^inwtlesllr 
■ the j^nl HMtile bt oant-tedRhMf. 
/-SMdltrtltt the belaM* to vttlt private 
(UnHtIthnM. 

It ie.reoosnlied, of oonrse, that the 
fPdvenuuent bwvdo esnaot work aa 
< ' eeoiHMalcaUy In aooM ware aa a private 
tmrporattoa. beogiue K i« loaded adth 
reantreibants of advortUlng for cmd- 
petltloa In all purobaaea, of elaborate 
proparatlon ol! all papera having to do 
artth tUaboraeineiita, with tihe attaeUng 
of uniMroiu algnatoroe, growing out of 
vartoua lawa, with almoet Iniuimerabie 
reotrlctlona impoood from time to time 



In building tt 
tures, there 
million barredf 
These figure 
the gross map 


nportanf than those 
irn In figures of quan- 
They relate to those 


to moot opMial oondltlona and alao Payotte-Bdfao prftloct. Idaho. Flame cveoaiag a mek. 

wmra which wore aovor aaticlpoted 
when tho rogvlationo wore drawn. 

Movortheleaa, exportanoe haa abown 
that It la pooatttle to promoute bmlnou 
with reaaonable economy and opeed. 

Aa proof of this tt may bo etated that 
ahrewdy noarly a taUlton aereo of landa 
have boon fumbthed with water, and 
ahont 14,dO0 famnioa are on theoe tands 
Theie boneflclariM of the law are be- 
glnaing to pay hgek into the Treaanry 
their pro rato abare of the coat of the 
work. 

The reeuite attatned are an example 
of what may be aeeompHahed in the 
practical carrying oat of the oonoerva- 
dloB ideas, so aMy prexented by Theo- 
dore Rooeerett and Olftord Plnchot. In 
fact, the redamatkm work may bo eoa- 
BldHod aa part of the great programme 
of national oonaervatltm. being toined 
with the protection and nse of the for- 
eata, the saving of the water powers. Fowrafc* prailoctt, Sonth Dakota. Owl- Creek dam. 

and other natural reaonroee and 
monopollea for the people. Tll» onb 
come shows that It Is possible for the 
National Oovemment, through skill and 
onmpetent odkers, to grasp these great 
opportunlUee and to develop for tha 
oommoo good the rasouroee, which, up 
to the praaent time, have been turned 
over to the great corporations, on the 
ground that it Is Impoesible for the 
people to help themaelvee through a 
popular form of government 

In carrying out the objects of the 
RecIamaUon Act, and embodying the 
Ideas therein contained In feasible 
structures, there have already been 
trallt reeervoire for coneervlng the 
waste waters and having a capacity 
such as would cover four and one-half 
million acres with water one foot In 
depth, To distribute this water to the 
lead, or take It from various strsairs. 
there have been constructed nearly ISO Twaw »W i > iC t, Logum dam from Callfonia side, 

mlies of canals of large alie, that ts to 




higher and larger obJe( U of life which 
rank above mere material i)roHi)prlty, 
In that they contribute to the develop- 
ment of a cltlrenHhlp, of far gresater 
Importance to the nation than the poa- 
aesalon of wealth The object of the 
flcrlamatlon Act, while directed Imroe- 
dlalely toward the c onstructlcm and 
maintenance of irrigation works la really 
more far reaching, tor these works are 
the foundation for homea for Its cltl 
sens and their use Is conditional upon 
the ownershl)) of the reclaimed lands 
in small tracts sufficient for the sup- 
port of a family This means that 
(bc^re can be no land monopoly Bach 
farmer or beneficiary of this law ran 
obtain land or water sufficient only for 
his own use Me must be one of a 
group of Independent landowners llv 
Ing Id relatively thickly settled com- 
munities. where aurress is attained 
through intensive cultivation, and 
where there thus results the ability to 
enjoy the comforts or c-von luxuries 
which are incident to a carefully cultl 
vated, densely impulated, or suburban 
locality The man who has been a me- 
chanic or haa pursued some trade In 
the city or has wandered about the 
fare of the earth is offered an opi>or- 
tunlty to secure for himself a home, 
with reasonable expectation of compe 
tenc-e in hla old age He must endure 
at first the pri.ations of plonecrlnK and 
must have encigy and use good Jud-i 
nient, but there Is no occupation lit 
which a lunrc Rubstaullal reward will 
come, for efforts Intelligently expended 
From the standpoint of the common 
wealth, the gain Is great In transform 
Ing the Indifferent citizen, who has been 
living In an apartment or wandering 
about from place to place. Into a set 
tied, taxpaying voter. Interested In 
everything which concerns the locality, 
the county, the State, and the nation. 
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II. — Tlie En^?ineerin|? Work of the Reclamation Service 


I .N Ih. ^ 1 ' li of 

null Ai I '111 iirliKtiial 


if the operation of the Reel 


problein wan the 
ind the aeleetlon 
B of these, modi- 
igraphlr dlstrlbn- 


after tn varinuu other States, 
until the approved projects 
were all under < onsldei atlon 
The rons'nu'tlon work aicom- 
pllshed since the passage of the 
art, up to December SIst, 1010. 
Is given In the table on 
page Hil 

The diversion of isater foi 
Irrigation In the arid regions 
of the ITnIted States is not 
new, but has been In progress 


have been ruostl; 
the diverstnii of 
over a smooth ' 
cheaper projects 


llev adjacent As the smaller and 
are developed and those involving 
undertaken, the development be 
lore d'ffiiiilt tor private capital and 
ofitable reiurns At the time of 
fie Reclamation Act these (ausexs 
ted the dovelopmenl of Irrigation 
vale investineiif, and the engineers 
md the projuts usually Involved 
III tlon of mnslderahle magnitude 
Vine than three-fourths of the 


construt tlon of ph-led, 


Hy A. r. Dttvis, C. B., Chief Enifineer 

an expensive atoraga raiervoir, and the majority aleo atruoted under eitrame dUBcuttle* pW«llUW4 ^ ^ ' 

required the conatructlon of expensive diversion preaenoe of hot vyater and gna in greht 

dams, tunneta, aquoduota or other atruoturea rolu* and Uhe ehattered eo&dltlon of tteo fafrhMtlOl^' 

lively difficult and expiensive, and often requiring a pianced. The contractor lor thl# tunnel ftJtod and 'tph 

long time in eompteUon. For example, the Roosevelt wt^ was oarfled out by the direct ataJkTmTOt Of 

dam in southern .Arlaona, recently comploted, con- ISflior under the engineers of the sorrloe; It rhQUtrM 

tains over 350,000 cubic yards of masonry, and fornu Seltrly iflve years In construction, and an expsoglVe 

storage reservoir must yet hh 

1 ^“T — I built' to permit the oomplate 

— j. -A ~ T* ””' development of the 1a»d« 

I under the project, 

Ji Some projects require for 

1 ’ \ r • 

* C* ’ *\ * yr V S J broad and comprehensive 

— A \ if study of conditions over a 

>L— j — / r ' 1 f ■’fhtot-ehed. uaually ojf- 

^ / { .{ u ( ( ,-v— - ZlA - — f4 is''‘'* . , . » * ' tending across State Unse. 

j ' ) A yW-ow I 'v _ ^ typical example of this 

J ’ y r kind la the North Platte Basin, 

( jr\j T"" I / where a storage rsaervolr haa 

\l ^ * y * I \‘ * ’ * *’**“ completed which will 

' . • • V'■*^A minion acre- 

A: ** water, and will control 

I \Y ' ^ / "i the entire flood at the North • 

i • j — ^ St Watte Basin In years of or- 

«etcMy» ^ ^ J . dlnary flow. This reservoir 

’ * r ...*•• r'“ — 7 — 'ay~' ' * water that would 

J / run to waste t« the winter 

I montba and also store the ex- 

i ' / ^S-, cesslve-flood waved from meH- 

^ r ^ monthe at 

'^1 ^ w'-r' \ the late summer and autumn, 

, \ V f - 1 \ ' oatural flow of the 

A * * \ 1 ,, if ^ *■ ** **• 

j i«oW I ^ The coAstruetton of this 

\ ' "f ^4 y-' ^ , . • * reservoir to about the capacity 

I above mentioned is lodtspea- 

\ ^ i sable to the i-omplete dev^op- 

V water aupply af 

\ ,,. A ii .1 ,.. . T'A A , ..III... I I — . I ,i..-... J the North Platte River, Its oa- 

Map ahowing the varioua projeeta of the Beclanuition Service. padty Is far above the needs 

of the governiBdtit project 

iiig the largest arfiflrial reservoir now lu existence, the now (onstnuted at a cost of about 18, 000, PM. Tbs 

•am conetrui lion of this reservoir required the expendl- surplus storage may be used In the development of 

and lure uf nearly 8300,000 in wagon roads alone, to naaku additional projects in the basin, and in completing 

Ing the region ncoeBsible and to loplave imbllc; roads sub the water supply for slntillar private Irrigation enter- 

be merged by the artificial lake The hcavv eost for prises previously Instituted. 

and transportation also compelled the tnanufarture In the The far-soetng policy which prompt* the construe- 
of vicinity of the cement, lumber, brick and sand necea tlon of this large reservoir under these circumstances 

igcs eury In this large construction would hardly be feasible for private enterprise, which 

Ion The storage dam on Shoshone River In Wyoming muat assure Itsjalf of an early return of the Investwl 

•ers Is the highest dam In the world, and the Recltima funds; yet, such policy as that followed was absolutely 

ved tlon Set vice In now beginning the conetnu lion of a essential for the proper conservation of the natural 

tide still higher dam In Idaho resources The same principle holds true with the 

the The Ounnlsbu Tunnel In Colorado, recently com majority of the larger projects undertaken. 

pk-letl, is nearly six niilen la length and war con- An Interesting fact, incidental to some projects, 
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rathfinder dam, Wyoming} 3B-4imraa kmtfiag PfOiMt 45 
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mmim amerkm 


tloti at wttor powoT mjul« available 
tlon ««rks for th« tttorcM* of tbe -watef 
from u&devcrOQtu) Bourcea, and 
OihuiQg the exlatlog auirplr by rals- 
of It to httfbei- level# whloh cannot be 
> M . #iii tiffy avlty dttelMM. 

tley protect' Ilf '‘MtMteiui, the main canal 
aMiM|wM||#po(nt -where tOpehrapblc oohdlttona require 
lipIt'ilS'ip dropped to a lower level to avoid a long 
briAen oottntrr; the power fenecated by 
ttWi^bW water at tbla drop te nttllaed tor pumping 
•wjMHKoii ot the water to an elevoUM oonslderably 
Milill 'ttaan the matn oanali which It would not have 
llM||il(e«Bibte to cover by (rravlty. ThI# i« accom- 
fliwid by tbe device ot "dry pumplag" In which the 
< l |lH i| g water la received in an Incloaed casing con- 
tMlilg & large machine which cenalata of a turbine 
WMPWf'Wheel and a centrifugal pump combined aa one 


machine, on one abaft. In one caalng, and the water A portion 

received ia divided into two parts, one o( which ing the net 

mergea from the turbine wheel at th.- lower level whose Imli 
and la thus uaed for Irrigation, while the other poi- have been 

tlon la raised to a high level— -much higher than the On the 1 

main canal — and need there for Irrigation about 50 f 

On the Yakima project In Washington a elmllar re- water upoi 
suit Is obtained by a battery of 11 large hydraulic acres of gi 
rams. net essary 

On the Salt River project the power developed at past the c 
the storage dam Is converted Into high voliagt electric satisfactioi 
current, and tranemltted to the vallo. where the fer- ther down 
tile land greatly exceeds the water supply and the dam under 
latter Is Increased by pumping from a laige number hydro elect 

of wells distributed throughout the region wheie current an 

ground water Is known to exist In this way about -westward, 
40,000 acres of land which could not otherwise be the main t 

Irrigated, la added to the area of the cultivated land. too high t 


Tradkoa^CaiMa pcntoct, Navada. Divanton dam, wHh gatoa ckaed. 


Minidoka project. Idaho. Dam 


Ohaaoca project, Washiagton. Concrete-Uned caul. 


Klamath project, Oregon. Intake gate and concrete canal. 


'««aL mxtaea 'mtk 


Upeorapahgre. This aix-Bdle ttuutal conveys Gunnison Uivor throogh mountain. 







% United States Reclamation Service— odi ftaclaipatloa Work Arott Jna« 
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Wft«hln4fton, Yakima HtnrawUnll 
Waahiofton, Hiii\iiy«l<le Unit, 
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' ' Ikeiiwt«e.>fiti attt^ 

, . ^ fttt 1^. Mtf .MKiMiM \ 

obrnnijlii^ 1# 

»k!«pwdl'«lwM' la Mila A*ai«n4 ter a»l^JSpPii|t 
It’ k AtaUabis oUr surliMr ]>aJV'>kf 
Hippaiu, iu>«ev«r, tkM kkl* ragidtt kv: WillllridHlpi , 
fliom ffiiBi wpuly, and •aitorta mr« be)tt« 

. laa tl»e aarplua wtaWr oderwt tor , 

nwtdaniMM akfl boalDeiiA kowm ta tke vfiUpl* |ff)|i| . 
are irowiaf op on the prt>)aet. tWa retOos prsilf^ ' 
to tfevaltmi into one of tba fe« irbeva tt ta oawiab. 
,olaU7 l«a)ifW« to B« eleotrte tot ; 

Ow «f,tke cardinal piinctpiw of jMsatton t| 
tt moat be accompanied bp an eariy ajratam at 
a«*> o^nrlM the appHoatton of aratar hy bTi«#|i|a 
it l))u^ to {irodooe injarlona eSeota hr the Ttpl t ti 
‘tOjlBKtot Of a porttoh ot tke taad. and ilto c«M«q|t^ 
rtto at .la^urioua aikaU from «r««U deptka to thewT' 
taoa, i^eto it hecMsea kartotoi to V4««toilMu 
it It M to ee t a r y to pnnrhto arttflotel onttete 
draiatoto dttchea irtth wfcftok eaoh fhnn tatut he 
vtdad; «|id tt It, moreovw, Itopractlcabtji to pi«a 
to too hMt advaptaso before tkb «toct nature of «ke 
pp(d))ttt Itoa been indicated bf the ettMta of a .l6w 
rearf of Irrlsation. Ttte varrtns BndetsretHM) oonilr 
ttotM In the matter of peroeitr are Aom by the 
aeUwl reeulte of irriftattos, mad U then heMmee ftoul- 
We to Jinovide a dfainain is time to preteM »UUm 
inJoiT. 


III.— Summary of the Reclamation Projects 


T HK folloirtno «« o brief mopilulotion of four 
txgnrd arti> Im wriUttk bp the aupfrviatno engi- 
ni-en of th(> variout profrrts Vnfortunalclg, thr 
oriihnol orl»(Ie» nrf too I»-nplhv for inciveion in th( 
present ieeoe They are published to the eurren( 
issue of the SriK.vTiric Avrsu an Si'ppi-eMgnT. together 
with a large number of illustrations from photographs 
furnished by the Reotamation Berviee — En 

Waahiaston Dirialoa Charlee H. Swigart Sapenrialng 
Engine^'. 

The Washington Division comprises all of the State 
of Washington and the extreme northern part of 
Idaho The Reclamation Service has completed one 
projdtt, the Okanogan, and is new constructing the 
Yakima project Okanooah Ptwjkct — T he Okanogan 
IToJect, now completed, provides for the irrigation of 
land in the vallev of the Okanogan River Water Is 
stored In Salmon Lake, and in Concully Reservoir, 
the two having a combined rapacity of 1 .^000-acre feet 
An earth dam a thousand feet lang. fit feet high, has 
been built across Salmon Creek This la the only dam 
constructed by the hydraulic hill method by the Re- 
tlamatlon Service The irrigable land, amounting to 
about 8.630 acres. Is of volcanic ash, sand and gravel 
The building ihaige per acre Is $65, and the annual 
maintenance and operation charge is $2. YAKruA 
Pi«o.i»*i — The Yakima Project embraces all the land 
in the Yakima Valley that tan be watered from the 
Reclamation Service works, together with some lands 
In the Columbia Valley, near the mouth of the Yakima 
River This project, for convenience, Is divided into 
the Storage Kittitas, Tleton, Sunnyslde and Wapato 
ITnItb, Willi the High Line, including the Benton Unit, 
ot the Renton Unit alone, as alternative projwsitlons 
The Storage Unit Includes works for Impounding th-’ 
flood waters of the Yakima and its tributaries, in five 
separate reservoirs, which will have a total capacity 
when fully developed of approximately 928,000 acre- 
feet The Kittitas Unit, for which surveys have been 
iiiailc, enihiuces (12,000 acres of land on both sides of 
tliL Yakima River The Tleton Unit, containing some 
m,,‘]0fl acres lies west of the city of North Yakima, 
and between the Naches River and Ahtanum Creek 
The SuiinysidB Unit, containing 100,000 acres, receives 
Us water from the Yakima River, Just below Union 
Gap The Wapato Unit consists of 114,000 acres on 
the right bank of the Yakima River, just below Union 
Gap This land was allotted to the members of the 
Yaklrga tribe of Indians The Benton Unit includes 
from 120,000 to 160,000 acres of tend on both sides 
of the Yakima River, near its Junction with the Ci>- 
liimbla. The High Line (^anal will, if constructed, 
furnish water for the lands on the left bank of ths 
Yakima River above existing canals 

Northsn Division. H. M. Savage Sppsrrisbig 
Jt Engtoeer. 

The Northern Division comprises ths SUtss of Mon- 
tana and North Dakota, and South Dakota, and north- 
ern Wyoming, and Includes the Mtasouj;! River drain- 
age basin, with the Yellowstone Rivet*, In Montana 
and the Big Horn River In Wyoming \withln this 


area Vhe oonstmetion of seven Reclamation Service irri- 
gation projeeta has bean authorisad. Construction has 
progressed to the extent that at toast one unit of 
each project has been (mmpletsd. and all the large fea- 
ture structure# on several of the projeeta are now con- 
structed 

The flat grade of ths Mlaeoorl River rendering th-s 
construction of gravity Irrigation canals Impoaslhle, 
the construction of the Nmth Dakota PUMsnitj 
PROjrrrs was found to be dependent upon the develop- 
ment of power from the ample fnel Mppljr In local 
lignite beds, and Its tranamiBston elsctrtoally to operate 
centrifugal pumps mounted on floating barges on the 
Missouri River. Ths barges are token out of the 
stream at the end of the season and again launched 
at the beginning of the next Irrigation season. Ths 
Lowes YettowsroHE PsoirBOT. — The Lower Tellowstons 
Project In eastern Montana and North Dakota covers 

60.000 acres, and Is nearly completed. It Includes a 
timber crib rock-OlIed diversion dam, which provhJes 
an overflow depth of 25 feet The Yellowstone River 
at the site of this dam has a maximum flood flow of 

160.000 cubic feet per second Tbb SKoeHONE Pbojbot 
In northern Wyoming will reclaim 164,000 acres of 
land, with a feasible extension to cover 300,000 acres. 
The principal features are the Shoshone Dam. the 
highest masonry dam in the world (328 4 feet), which 
regulates ths discharge of the two Shoshone rivers, anlf 
whose reservoir Is now llllod to the spillway, and 
the Corbett Tunnel, three and a half miles long, with 
a discharge capacity of 100,000 cubic feet per second 
The Huktlbt Pboji»t on the Yellowstone River has 
an area of 32,000 acrea, of which 28,000 acres Is now 
settled The success of the Huntley settlers Is un- 
precedented The crops on tbs Irrigated area the 
second season realized a value of $28 per acre Tbs 
project has now thirteen public schools and six church 
organizations Tax Sun Rivkk Psojxct, west of Great 
Falls, Is the largest In the division, tbs available 
water supply being from 200,000 to 300,000 acres. It 
Is now entering on Its third season of operation. The 
main features are high storage dams and a canal at 
2,600 cubic feet per second capacity. Tbs Mn-s Rivn 
PiKwiooT In northern htontana depends cm the watmni 
of the St Mary drainage basin, which disohsrgee Into 


with and inolu|Uhc the Shlmoa River, fatal aiwi M 
about 90.000 so^re miles. It eatbnefe toe Itotle, 
Mlsldoha and AtaJke River Rtocaga fnaijeats. 
PwMBoy.'.tThte omtoMies M9,000 acrea el toad «h Mhe 
south side of the Boise Rtvhr biRw««a Ito coaMMtoa 
with the Snake Hirer and the eity of BdtoO. 
clpal engineering faatnree are*. Flr*t, a stMagaidtom. 
1,026 feet on the crest and MO feet high. whtoto arlU 
he the loftiest dam in the world. It will InaMphid 

207.000 acre-tset of water (or use la the low 
period, on landa in the upper povtton of toe pfStl- 
The lower portion will he ehppltotl Crdoa the Dsjr 
Reservoir, which to lUed fay water dtnerted 

Boise River, and wilt have a eapaolty of 17(l,l!M0 Rine- 
feet. The main south-stde canal for oarrytog ths wMer 
has a capacity ot 9,600 feet per ascond, a»d la forty 
miles In length, six of which are lined Rith concrete. 
MiniooxA PeojsuT.—- The prlimlpal eaglnasrlag featnrs 
of tola project, which emhmees an nyea of ^wut 

132.000 scree op both sides of the Snake River in 
central southern Idaho, are the Minidoka Dam, head- 
workei, power plant, and pumping statlcntev 1^* dam, 
73« feet long and 3< feet high, to of the roek-flUed type. 
It to flanked by the power plants and north side hMd- 
works on the north and a aolld roncreto spillway 
2,400 feet long, and tbe lonth side headworks on the 
south side. The power ptont Inolndes dvs turbe- 
generators of },5nO-kIIowatt capaiitty, wklch. daring 
the irrigation sssson, pump water to 47,000 acres of 
high tend, and also serve to furnish the towns on lbs 
project with light, power sad beet. Nearly an of toe 
buslnees honeee and many of the private honsas in 
the thriving towns of Rupert, Heybnro and Boriey ««s 
electrical energy for heat. The three pumping stntkms 
on the Bouth side lUt ths water In three «agat to a 
total height of 90 feet. By means of relntoroed eem- 
ereto piers, tbe watoir oflthe rseervoir mm be raised 
live feet, thus laereaalng the stori^ oapaotty and ths 
avaliabts head tke urMnen. Skaica Rtm Sfonaos. 
—This ooBtemptetos the storage at flood wator of 
the rivers is rtoervoirs. to sp to rt»ulato its floor to 
conform to the needs of jhngstton and power, .jfliok- 
Mn Bas«(|p«Ir, |nst junto sf the yoto O ik itos s 
Natowsa tml to totoptotoA. a «ltolowa4 esnetoto 
d«m end an safto dtod ■'ftsto a .MtoWlto M mm 


Hudson Bay. It Involves 200,000 acres of tend, ssd 
four minion dollars has recently been provided tor 
csrrylng oa the work, IirmAS RHKSvATion IsamATnol 
Pbojucts— T he Reclamation Service ts oonstmctHuP 
works on the Flathead. Black Feet and Fort Peck Ip- 
dlan reservations, each of which has on area ot ahSOt ' 
150,000 acres of Irrigable land. Host of this has basS, 
allotted to the Indians In eevemlty, and tbs reoelllto;; 
from the sals ot e^etPm tends will return the cost 
the Irrigation #orki. The nHlputo development of tlito'* 
Fj-atheau PtosjpOT ijrrolvas tbe eopstmotlon of flftoflR '• 
storage resenrrfrn, and the e(»etoo<3tlon and operat^f 
of a hydr(»4toetrte panning plant 

Unlto'tMst t. Wvrnommgpaemm 
. to sg toes r . ^ 

The Idaho DMriet smbmeto tiuit portton *of t|pjR, 
Snake River Basin trom Ks bsndwnters fs the teHopjif 
stone Nnttoiul imt -to to m tototoMtoto.'' - 


nennfset nNtooli>5 • 


' gtoe ikittk gy-"qi(s ■yirtto«piBttotov kto «i ^ Iptou 

gtoto' 
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Tilie Conservation of Fishery Resources 

How Legislation May Prevent Ruthless Waste 

• By I3r. Hugh M. Smith, U. S. Deputy Commissioner of Fisheries 


' >Mni fattlorW emMmttoa had be-, much; tor tatmtate mad bouadarr waters, or tor be drawn up, ratlfled, and c 

^wsile h ,Wd la AOwtea, ana branch nahea that alfrate from one Juriadlctlon to another, tries This assumption by 

: fOVanm^ had antarad oh a course of leglalatloa hae often, perhaps usually, failed The diction that had formerly be 

hwrtah tor tta> dtreot abjeot the uaintenaace fallUrea hare been aerimu la some regions and in the was undertaken relucUntly 

supply of saMot water eraatana. 1*hat work case of eome species, aad afford the strongest possible evidence of the inability oi 


' Miii^toittabed unihMititptedly attd wMh 

***^ augmentatton to the preawt ^ 

tfai^'and in It the JPaderal darsnaasat 
ail^^r«s«qtsd by the Snreaa of npl^- 
uIHp has eoepsr^ad tor maay yean 
wittrthe fishery departments of vart- 
eeitrlhstes. Among alt of our nattiral 
f st M' i u fls there mw none that hare 
bdaPhiore aagrantty aboaed, none that 
ani'giore In need df InteHlgent atten- 
ttA at the hands of oeaMrrators, and 
npito that vlU respond more readily to 
ds^t treatment than the flabes and 
odwr inhabttants of our coastal aad 
interior waters 

«wae«w of FMi Cnitnre aad 

The acoilmattsatlan of Itches in ail 
ports of the country has been a potent 
aotPieaMnt of dab culture proper and ^i*btni 

a raiuable factor in eonoervatton by re- 
Itovtng the strain on native fUAea and 
by making exhauated waters again yield 
fhMr quota of human food Among the 
n eas w orthy reeulta of the introdncUon 
•f Ihhea into a new environment are 
the ‘s a s e e of the chad and striped base 
Thane exceiiant food flehes are not native 
to *11(9 Paelflc Coast but were planted 
there by the government more than e 
qttsncm of a century ago. The stender 
ecAndns took root, thrived, multiplied, 
andinpread to such an extent that both 
of these species are now reckoned 
amMkf the commonest food fishes of 
(be western eeaboard, the ebsd having 
a coastwise range of four thousand 
mites and the striped bsss being more 
abnndant In Cslifornla than in any 
Bsstern State The entire cost of the 
introduction of these fishes into the Ps- 
eific States did not exceed $5,000. The 
market value of the catch to the fisher- Vvlaaa 

man to the end of the year 1910 ex- 
ceeded $1,750,000. With the present Strlppii 

trend of the ahad and striped bass 
gsherles oo the Atlantic Coast, It Is not beyond the 
range of probability that the re-establlshment of theen 
fiohes In eastern streams may depend on fry brought 
fhna the West. 

LagisUtioii and Ileg«latk)ii. 

A co-ordinate If not a coequal factor in fishery con- 
eervatlon is legislation. For the protection of fish In 
Interstate waters, well considered restrictive legisla- 
tion, BQpported by local sentiment, may accomplish 


evidence of the inability of 
enforce leglslat 


jrced by the two couu- 
r government of Juris 
exeri laeci by the States 
d only after protracted 
le States to enact and 
m that was harmonious 



Catehtag aad sorting the brood fish at a gorernmeat trout-cnltural otatioa 
In tbe Koeky Mountains. 



Stripping sad fertilising tront eggs st a station in the Rocky Mountains. 


beyond the argument for federal control and also regulation 
ent of these An event which gave promise of reaultlng In one 
fry brought of the great conservation measures of this generation 
was the assumption by the federal government of 
Juriadlctlon over the fisheries of the waters centigu- 
fishery con- oiis to the United States and Canada from Passamn- 

in of fish In quoddy Bay to Fuca Strait, followed by the ronclu- 

tive legtsla- slon of a treaty between the United States and Great 

accomplish Britain under which Joint fishery regulations were to 


tions of the speelal eommlsnlon ap|K 
ed under the treaty have not been 
Into effect 

Whitefish of the Great Lakes. 

The case of the whireflsh of the 0 
i.«ke6 is serious and radii al actloi 


rogulatiouB and leatoratlve measures 
provided for the treaty would undoubt- 
edly prove a boon to tbe wlilteHsh fishery 
and would soon i nnvert a dwindling In 
dustry Into a flourishing one 

The fact that the supply of whltoflsh 
has not been maiiitalned even at the re- 
station duced point reached In ISSO or 1840 bus 

resulted In the direct loss of maiiv mil- 
lion dollars to the fishermen and the In- 
direct loss of many hundred thousand 
dollars to Federal and State (Jovern- 
ments because of their abortive efforts to 
restore by arttfii lal propagation and the 
enforrement of restrictive legislation 
There Is no fish that has been hatched 
artificially In larger numbers than the 
whllefisb, while enough legislation has 
been addressed to It to sink a battloahip 
The catch has de lined eighty per cent 
In twenty years, showing how power 
fill are the anti-conservation forces In 
operation 

There Is absolutely not a single valid 
reason why the abundance of this greai 
food fish should not have remat tied* prac'- 
tlcally unimpaired for untold genera 
tions and at tbe same time vast quantl 
ties have been caught for market. The 
average number of egg® laid by a whlle- 
irekrpc fish Is 25.000 All that nature required, 

all that tbe unimpaired perpetuation ot 
intains. the fishery demanded, and the least that 

ecvmnion sense could have granted was 
that a single pair of fish from the 25,000 eggs should 
have been permitted to reach matiirltv and spawn 
Oysters and Sponges. 

After a procarlous existence of many years, thic 
oyster has gradually come under the Influence- of cul- 
tivation. and along much the gi eater part of our ex- 
tended coast Its conservation Is an assured fact and 
need never occasion any further < oncern The finan 





SOffidlFIC AMifnCUUf 


The Use and Waste of Our Coal 
Supply 

(f fumi pave UD.i 

I'tu’Sf |iti)l)lcriiH aie Intrloate, and thflr 
((ir\ unliitlon doubtVeas remote. 
1)111 thi \ aie of Burh fmportanoo as to 
1)0 iM)iih\ of tlic best ettorte of the (lov- 
iiiininit ,iml of ite private institution* 
ami imliMdiial cltisens 
In I'ligini'ertne and arohlteclure we 
hide mir iumirance a* to the strength 
and inimi piopcrtle* of atrwtural mate- 
rmlH hpliliid the welMoundlng plirasp, 

' fai tors of safely ■' In these imjiortant 
and Intricate fuel problems we hide our 
Ignorance and lest our laurels conrern 
Ing these lo8S)‘8 under the equally com 
lortlng expiesslon, “transformation of 
encrgN ’’ What American Industry needa 
Is teilinidil informallnn, aemrate funda- 
ment.)! iJata. KUfI) as comes freon vailed, 
extend) (1, ( nntlniioiiH, well directed, and 


am)‘(l the percentage of heat units 
’(1 into inerUanlcal work from five 
10 nine or ten, and slightlv more 
w casoa The gas producer and 
tine, (bo Hteam turbine, and the 
d reciprocating engine, represent 
I this advance t3o does also the 


Including the saving of such vahwble 
producU as creosote for the 
of timber, sod sulphate of ammonia, so 
largely used In the tortlltaliut of orops. 
The other is the use In large gas ettgt&es 
of the blast furnace gases that fonnerly 
were entirely, and In many places are 
still largely wasted Tho louat In these 
two fields, added to the shamefdl waste 
of natural gaaes. still aggregate yearly 
trum tt>0,00<lt<)t)« to 1100,000,000; bat Im 
provementa are under way In all these 


How These Mining Losses May Be 
Redaoed. 

No one questions the fact that these 
losses are real, nor are there any serious 
differences of opinion as to the proposi- 
tion that these losses should be avoided 
Just how this best can be done is another 
matter, and one about which a difference 
of opinion may naturally arise The sit- 
luitton is full of interest, foil of problems 
for the statesman the engineer and the 
economist, the consumer and the pro- 
ducer It involves the very essence, the 
purpose and the practicability of the 
movement for the conservation of re 
sources 

The rase may be stated as follows- 

We have but the one supply of coal, 
and tilts supply Is essential to both the 
future and the present welfare of (he 
nation. At the present Increasing rale 



Cloal car is picked up bodily, turned o 
and discharges to chute. 

devclo|irricnt aiiri Introduction of the 
eral t\|ies of .luloinatic stokeiH tlicsc 
tei lontrlbiMlng to efficiemy and at 


Much coal is lost as dust during handling. 


jiower so (levelopcit to adjacent cities, 
towns and Isolated plantR 

I lodk foiwaid to a time- and it can- 
not. T believe, bi’ far distant- -when 
ample supplloi of electrUitv so generated 
and brought Into our f.ictorios and our 
homes will nol oiil\ give us light and 
power, but will also ( noli oni food and 
warm our bouses 

Two other marhid advann-s in tbe- 
f'conomU iifcilzatlon of < oul ilesc-ive men 
1)011 bci.iDHe of Iwlh llielr I'xti nf and 
ibi)) I,)) naiblng linportimce on)- Is Ibe 
bug) 1). glnnlnK Jn tho nianiifai tiirc uf 
by puulmt (oke for the latest steel plants 
of the United States Steal Corporation, 


I this foal nioie efflelently, the life of the 
’ supply may be extended Indefinitely, and 
i both the piesent and future welfare of 
the nation tliu). piopcrlv safeguarded 
The I oal opi'iatoi docs not practise waste- 
ful methods by preference He Is, hon- 
jevei, operating under a system that en 
jiourages and even lenders Inevitable 
I these wasteful praetfeea, and for which 
I HVHtein the public Itself Is largely respon- 
sible 

A Federal statute makes it Imposalfale 
1 for the coal producers to co-operate or 
iiomblne with a view to fixing a eoinmoii 
I or non-( onipetltlve price tor coal at *lte 
1 mine The demand for coal during the 
' « inter season of each year being much 
' in excess of that during the warmer 
)noiilh^, and the entire lack of storage 
taiUltlns at the mines requires for thlsj 
i cold weather demand a mining capacity 
1 much in excess of that necessary for the 
! summer needs Under such a syatom 
I there is constantly In progreas a fierce 
I struggle for business, and a reduction 
to prices so low that they often fall tt> 

I < over the aitual cost of prodjoctloh— w 
'low Unit safe and clean miOjlng la tfls- 
oomagert ,inil evwii rendewd l&pogslblo 
Mt-aiiwhlle. no two tttates have glmflar 
nilnliig laws for the pi nt (*1111011 Of'Hte a-ud 
proper((, iioi will any iSkate -enant, or 
' ell fill i-c, If It enacts. drasMc {eghrtiat)v« 
reqiiiienicnts. for if it does H ttioroby 
places its own mine oporutors at a aerlona 
business dUadnaotoga in tka sbarp com- 


potiUon with operators In other BMitM- 
The remedy te eaklly iftntod,. Imi not 
easily developed. The cutthroat eompa- 
tltlon sfaonld give plaoe to a rkaaobable 
combination nnder sueb Ifaitefal (^ uni- 
form State control of prloga gg would 
guaraatae reasonable retutos on mlatng 
Inveeunents, and require mining >practi06 
In which both accident and wakte aw 
reduced to an absolute mtHimam. This 
regulation and readjustment ahould he 
extended so as to Include the freight and 
terminal agenta’ charges; and It this be 
properly done, safe and clean mining may 
be realixed Without material Increase in 
the coat of coal to the ultimate consumer. 

If to the AmeTlean people the doetrine 
of conservation la a thing of suhatanee 
and not a dream, if those of tn to- 
day are wastefully tuxurMUbg in the 
abundance of Inherited reaoumM, Have 
seriously at heart the rights Md fh^ Wel- 
fare of those that are to cam «fWr us: 

If we are really In earnett about safe- 
guarding the lines of the more than a 
million miners who labor underground 
for our comfort and welfare, we should 
enact end enforce tho Federal and State 
legislation necessary for the acconipllsli- ! 
meat of these ends. We should render 
possible the business-like reorganisation 
of this great basic Industry. W« should 
■K-e to It that this underlying economic 
basis Is sound, whether judged from the 
; standpoint of the Individual or the na- 
I tion- from the standpoint of the present 
or future welfare of the nation. 

The Vibrationa of Metals 

I T has lieen contended that solid metals 
may reveal by their structure the vibra- 
tions to which thev have been subjected. 
Ill .explaining this phenomenon, experi- 
ment* were made In England to show 
that a beautiful wave structure can be 
Imparted to the surface of mercury by 
the vibrations of a tuning-fork, and that 
even Ibe surface of solid lead which has 
been subjected to similar vibrations 
! possesses a structure resembling that of 
j a vibrating surface of mercury Mild 
sloel was defined as a ''solid solution” of 
I Iron and carbon, free from cinders 
Metallurgists have doubled the strength 
I of steel as 11 was known In early days 
1 Iodide of nitrogen a black powder. Is 
I one of the most daiigerona of all explo 
slves When diy the slightest touch 
j will often cause it to explode with great 
; violence 

1 Theie appea.rs to be a certain rate of 
I vibration which this compound cannot 
I resist In evpetlinenls to determine the 
I cause of Its extreme explosiveness, some 
'damp iodide of nitrogen was rubbed on 
the strings of n bass viol It 1* known 
that the stilngs of such en Instrument 
will vibrate when those of a similar In- 
stnimetit having an eqoaU tension, are 
played upon. 

In the present case, after the explosive 
had become thoioiifh'ly dry upon the 
strings, another lass viol was brought 
near and Its strings wore sounded At 
ft certain note the Iodide of nitrogen on 
the prepared Instrument exploded 

It was found that the explosion oc- 
curred only when a rate of vibration of 
60 per second was lommunleatsd to the 
prepared strings Vibration of the Q . 
string cwusfld an explosion, while that 
of the E string had no effect. 

I The questlion U often asked. What 
force least expected doe* the greatest ' 
damage to luiUdlngs’ One architect’s 
answer to this question nmy be a anr- | 
prlae to those who do not understand ' 
that It Is the regularity of vibration 
that makes It powerful 
"I venture to soy.” nnnarkod -this ' 
architeot, "that you would ngvei' auopdet j 
that violin playing would Injure the walls j) 
of a building Yet H certainly doe«i 
There have been instaaoM ‘when -the'U 
wall* of stone and brick etrtldlurw hare u 
been sierlously damaged by the ttbcatlew) L 
of a violin, TWeoe case* «f eoureej | 
nnusual, but the facts ard.jfetehliehtN)- u 
"The vibrations of a ora rea^j 

fterioHS in their une(pi> RbbOplMMia j ? 
force, a«d when they come 
Ity, .ithey exorcise ah jnflttWde 
Btructurefi of Irop , or 

followft «f)Co«tKft,,thftl therA 
bee* wpntmiKnis playing w >tor 

cause the loosening of 
make iron brlttU, hot H DiW M thr 




i'» Q, , H 0 1 


If Hie. ^ wins* to rMnd to 
oktahung pcotaetiim. '«*ad wXlbsli^-k 

«>d*l of yex- kwmtisft sad ft linri ^ Wi# 

tlu cUvtfl*. t xp IpM hii jM oyMfttMft. ' 


exp«ft*.totk«atWt Oar IW Book ? 

u mat fne m Mquwt. Thit txt UiaHjmf , 
tnstkodi. Urmf, eto.. ia rtg^ to PATHBRI, 
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This New, Big, Self-starting Chalmers 
“Thirty-six”-$l800 


T hink of a new, high powered 
Chabners car with a Sclf-*tarter as 
regular equipment — for $18001 No 
more cranking, no more bother. Just push 
a button on the dash with your foot, and 
away goes your motor. 

That isn’t all. This car has a long 
stroke motor x 5 developing 36 to 
40 h. p.) ; four forward speed transmission; 
Bosch dual ignition ; 36-inch by 4-inch tires ; 
Continental Demountable rims; Mercedes 
type honeycomb radiator; dash adjustment 
for carburetor. 

Furthermore this car hs* bigncM, strength, 
proved durability, beauty, fine finish, comfort. 
Still further, it is a Cha/mars car. On the radiator 
is the famous blue and white monogram. 

And the price, including all theae unusual features 
of value, is $1800. 

A nssn at the circus for the first time viewed in 
amasement the giraiTa. After looking the animal 
over for aome time and inquiring If It had a name, he 
turned ahrugginCly away aaying, "There ain’t no 
su<d> a n i m al.” 

Many motsrists, heating of the Chalmers "Thlrty- 
sU" for the first time, then learning the priee, have 
felt much the eame way- 

But they are wrong. There reelly is such a car 
aa the Chalmsra "Thlrfy-sU,” with the features 
named above— for $1800. 

You can aee thie car now at oUr dealer’s store 
near you. And it will look better to you there than 
it does in tfjis advertleement. See it. Ride in it. 
Place your order aa early aa you can bwuse there 
b sure to be an ever-damand. 

Id«Ml €«r for the Farmer 

TWs it a*» car rertlaod. A car perfectly 
adapted to the Mede of the up-to-date farmer. The 
h»g etrolM motor Rivaa aU tha power and epeed you 



can want, without ueeleee burning of gasoline. ’The 
four forward speed transmission gives perfect flexi- 
bility for hills, sand, traffic and straightaway. Big 
tires, 38-mch by 4-inch, give nding ease and insure 
low tire upkeep bills. 

The ‘'Thirty-six” is heavy where weight means 
maximum strength, but there is no useless weight. 
We claim that this car is lighter than any other 
car of the same power, roominess and strength, 
and that it la stronger than any other car of the 
aame weight. 

This car overcomes the inconveniences of all 
preceding cars. The Chalmers Self-starter, air 
pretoure type, does away with the trouble of crank- 
ing. Big tires and Continental Demountable runs 
rob punctures of then terrors. 

Giren Severe Tests 

While the “Thirty-six" has every up-to-the- 
minute improvement, atill there is not a single 
Untried principle or port in its makeup. In Novem - 
her, 1910, we started three of these cars on the road 
to test them — one in the mountams of Pennsyl vama. 
One In the sands and heat of Florida, and one in 
the varied oonditions of the Middle West. They 
were run an average of 10,000 miles each before we 
O. It.’d the model for manufacture 

Here is a big car— big radiator— big hood — big 
wheels and tires — big body with big roomy seats— 
big, strong frame -big axles — big all over, and yet 
It lan’t a cumbersome, costly upkeep car 

Not only haa this car all of these unusual features 
of construction and convenience, but with them it 
has beauty. It is a fine car. 

Compare With Many Cars 

Thare are bigger cars than the "Thirty-six” and 
■nailer owot. Cars of more power and of less. 
Heavier oars, lighter cars. There are higher priced 
oars and tower priced cars. And yet we ask you to 
thli Car on the basis thst it is the most 
nearly Ideal car fbr-thefarmer of all that are made. 

Take the ifise, the power, the conveniences, the 
oeostructioa, the comibn, the beauty and tha prioa 


into consideration in comparison with the same 
features on all other cars, and see if you do not 
conclude that m the Chalmers “Thirty-six" we 
have come most nearly to realunng the ideal car 
for the greatest number of people. 

A Vote of Confidence 

Public announcement of this car was first made 
on July 6th. Prior to that date, dealers had signed 
contracts for all we can make They were anxious 
to sign up for twice the number, but we had to 
allot just so msny to each territory Since our 
armouncement appeared, the Sales Department hst 
received requests from more than two hundred 
other dealers, asking for the privilege of handling 
the Chalmers line in their section. 

We asked dealers this year for exclusive repre- 
sentation for Chalmers cars in their price classes. 
Not one dealer was unwilling to grant this request, 
doiens of them giving up other lines in order to 
hold the Chalmers The vote of coiihdence which 
experienced dealers have given this new Chalmers 
car is one of the best possible guides for the indi- 
vidual buyer. 

“30” Fully Equipped, $1500 

The Chalmers "30” and Chalmers “Forty" are 
continued for 1912 and offer greater values than 
ever before because of the improved methods of 
manufacture and added equipment. The “30” sells 
for $1500. including magneto, gas lamps, Prest-O- 
Litc tank, Chalmers mohair top, and automatic 
windshield Last year this car so equipped brought 
$1750 The “Forty” tells for $2750, including the 
same complete equipment 

More than a year ago, aa the headmg of an ad- 
vertisement, we used an expression wliidi was 
frequently heard m automobile trade circles "This 
Is Another Chalmers Year ” It was true then, 
and we repeat it now, for it is more apparently 
true now than in any other year ‘'This is another 
Chalmers year." 

1912 catalog will be mailed on request. 


Qmlmers K^btor Companij. Detroit. Mich. 



The MilltonA FUttent The Brohivee of the depvtmeat bImv that aad eighteen yean to author Aa last took a pieqe Bme abouhlM tai«a MilM 

By WilUam N. Tfeft iaenanoe of a patent in tiuM day* vaa hiOf million. Truly ie tbia a vondfl«f«l Iwo Hate. Be ptuhed Ae hoot) M||* 

a state oooaaioB. The PMddeat and oabi- growth, both in inventive as well down into the yieldta* aaod. p«t his hoW» 

I TNMARKED byanypomporoeronony net met m solemn oonelave and. after as in rooognitlon of this iddUty by the upright on the lime, baakhd up the bo^ 
^ aud with a laek of ostentation that having deiiberated upon whetbar it was government, for in the first two deoadts with sand to Iwld it in poidfioB, and tm 
neemed totally inappropiiate to the import- proper for the Inventor to have the sole of the system very few patents, oompara- ready for the important part of ^ . 

anoe of the oooasion, the one millionth right to the manofactuie of ths child of thnely speaking, were issued, the JsAav- Dipping about a pint (tf yrater frpinl^'' 
patent was issued on Tuesday, Au^Stb. hk brain, presented him with the papere sonian prejodiee against govanunent aid baizel hear by, he potvrad it on the BxddM , 
The wheel of ohaaoe wl^h decided the bestowing this privilege mxm him. Hop- of private monopolies not having iBodL sand easily, allowiqg it to percolate throm^ 
recipient of the epoch-making patent-^for kiaa was warmly oongratulated by Piesi- eaoh patent issued the govenmant the eoanm giuias. Putting on a UtUe rom 

the record number was awarded to the dent Washington and the event was ofaargw a fee of fSCMIlfi upon the fiiis« sand to hok} the botti^ ip poritt^ tm 
patent Vluoh happened to be on the top recorded in all the diaries of those present, of the appUoatiott'>,aad tfiO upon noliea WaM bM«k to hk work. Ill ten minutto 
of the pile when the numbering maohine Thus it was for some time afterward, that the sm&o hag been granted, ngmSam ^ temn vhklte blew, and^ the lsdboi|te 
Ihe 11911,999 figure — decided in Ereiy inventor had to submit hk appeal of the length of the specifisatloBs to the went to Us ifautew b^ter, took from lit 
favor of Frank H. Hal ton, of Cleveland, for a patent directly to the Preeident. aad compUxity of the Invention. That thk Us OpSto^ hot, in a botUa thlit 

Ohio, who had applied for exclusive rights u was acted upon by tbe entire oabinet. ehar^ k extemael/ reasonable may bC had ikt noBtoebeen In dy^ig or to bteaUtte 
to manufa(!lure and sell an improvement The oonsequmice was that patents oame smc from the faot that every patmit to in the Baiki k*d prooeedtoi to enjOy hU 
on inflateii automobile tires It was fitting few and far between and the year 1790 the milbon and more stared away in tbe mewl 

that this patent, in itself a monument to saw only three of these documents issued, vaults of the d^iartment has to ba gone The JmM Of Invantlmar-Tba lure to 
progress, should have been awarded to an Besides the one to Hopkins, one was over to diSoover if the sppUsatiOn wffl lammUon fa om titet teH u n jtef aH pa(^ 
improvement on the automobile, for there granted to Joseph B. Sampaon for the oonfliet with any ezktii^ patent, or if ths and aptoM ao or to 

IS probably no singie reeent invention manufacture of camUes aad the other to idea ksoeb that a patent oaaoot be gtaated Ihum ^ okigymaa in hfa atudy to the 
which has done so much to mark American Oliver Evans for the manufacture of floUr on it. Thk work, through a eo0ipUaated oonvlto fa hk loaely oell, it easrts ite 
progress or to show the world the prosper- and meal. All three of theae were issned system to filing, U to-day Mndecad tom- attnetten, aad botii aie fl^id samlM 
ity of the Umtad States and signed by Oeorge Washington. Sev- parativriy easy, though two datodea ago amoeg tbs Ikt to jMtentoaa, although not 

The presentation of toe patent was oral other patents w«e issued and signed it was eonahisred a trransndous task, to psuefatly identified. The stimulus fa 

marked by a most undue democratic aim- during the admimstration of the first although the jMksnts wore not half w nu- not always the hope of fee or reward, fW 

pUoity It was thought at first, that there President, but the records are not clear as merous at that time. we find the millionaire as strong^ InteP- 

would bo no official recognition of the to their number. From the first Superintendent to Patoito estod as the very poor. Them it 

event at all, but Mr. Halton oame on from Washington, himself a patron of the in 1802 to the present Oommksioner of in tiw totraotioo that be reskted. 

Cleveland to receive the patent at the arts, was liberal and generous id his rulings Patonte U a long step. Many itoanges ftcmanw y- said that writing k bin 
hands of Commissioner Moore The fact concerning the issuance of patents, but have taken place during this time, bat it flirting. If you do it, no one nan 

that the Secretary of the Interior had l>reaident Jefferson, fearing that govern- k oooaidered that the Patent Olfioe to<^ teooh yon to do it, and if you ean do It, 

made plans to tour the reclamation pro- ment grants might have toe effect to pro- prasente an example to a highly speeialked no one can keep you from ^eg it. So 

jeote of the West during August precluded moling private monopoUes, was partiou- and finely organised institution whwe the it k with invention; no one can teatoi yon 
his attending the presenUtion to the larly strict in his censorship to patents. papers relating to any patent may be to do it, and If yon have tbe divine afflatus, 
patent, and he evinced much disappoint- Dr. WUliam Thornton, an Euglkhman secured at a moment’s notioe «id where no one oaa iwevent you from exemiring 
meat at not Iwing able to be proeent. ' by birth, and formerly a clerk in the Btato there k not much diflloulty in discovering it. . This k fortunate; for the inventor k 

The mere statement that the issue of Department, was the first Superintendent whether au invention has bewi patented subjected many times to disoouraglag 

patwts has passed the million mark is, to Patents appointed. It was hk duty to before or whether there k any other diffl- toffiMinM to the first Have you 

in itself, enougli to provoke wonder, but see that all the applications for patents eiilty In the way to iu being patented at ever aotked, however, the pride with 

a comparison of the numlier of patenU wore made lu the proper form aad that it the present time. whieh anyone will dkifiay ' an invention 

issued m other oountnos— centuries older was right that they should be granted. When the first patait was issued tbe even of the simpleet oharaoterr Surely 
than the IJuited Htates— brings to light The actual issuance of the papers, how- President to the United States made tbe thk is oommendable, for we all adjoira 
many interesting figures. France comes ever, was stiU retained m the hands of the grant, as we have seen, while the record originality, aad invention k origiaality, 
nearest to tlie United States in the num- Ihcsident and the cabinet. Dr. Thorn- was written by a clerk to the State Depart- toten of the highest ordre. Vrblle the lure 
ber of Uoensed inventions. 430,000 being ton’s salary at the time he was first ap- ment. Then followed tbe Patent Board, may be regarded miart ftom the weulte, 
afiproximately the number of her patents pointed was 11,400 a year. Hk term of oompoaed to tbe Secretary to State, the we eaanot help realktog what a poor 
Croat Britain is noxt with 416,000; Qer- office dated from May. 1802, and lasted Secretary of War and the Attorney Cten- worid thk would bo except for the bene- 
many has issued 216,000, Belgium, 228,- twenty-four years erah This was oontmuod until 1836, when 4oent worics to the toventors to ab times. 

(KKJ, <'anftd&, 12<i,(KK), Italy AJid Kardima, The Patent Office as ti exista to-day waa the first CommiBsioner of Patente waa i ■ > i^n n aia*** 

94,000, and .\UBtria-Hungary . 68,000. All osUblished by an act to Congress of appointed, and this offloe has remained in r u ^ Oakland* Cal 

the other countries of the world have July 4th. 1836. and the first Oommksioner foree until tbe present day, Edward Bruce 

issued less than (SO, 000 patents eaoh, so of Patents was Henry L. Ellsworth, of Moore being the preeent occupant to the i- ,rtikh a hirn’rsm k annlied 

that the Umted States may easily be said ConnocUcut. It was coincident with the ohak. ^ 

to have lioenstsi more inventions than any establishment to the Patent Offloe that Mr. Moore has worked hk way up to “ 

two imtjons put together, and that her the searching system came into vogue, hk present position from the rankr. Hk hv 

toUl exciHKls that of Great Bntain, Ger- This consists in looking through aU the first position to the Patent Ofl^je was that th. leeT^X 
many, Belgium and Italy by several files of the office to see if any patent similar of Patent Examiner, m 1883. and Im has . A... i ^ 


issued less than (SO, 000 patents eaoh, so of Patents was I 
that the Umted Slates may easily be said Connecticut, It v 


many, Belgium and Italy by several ftlo« of toe office to ^ if any pa^t rii^ to Patent Examiner, m 1883. and he h-e ^ ^ ^ 

thousand to tbe one applied for has previously been remained constantly m the service of tbe ^ 

Perhaps it is licoause the “American” granted This had not been done previous department from that time to thk. Before -7^ ' „ 

IS tnily a (Hjsmopolite, a mixture of all to 1836, as no adequate force had been being appointed to lus present porition i**' . 

the bl(«)(ls of too world, that this nation available to perform toe work, he was sent is a special «wwniwi«in««w to He^tt to Biyw^ ^ “*^*”**^ 

has so far surpassed others in inventions, The year 1836 also marks the oonunenoe- the Paris exhibition to 1900. In 1907 be ^ Cooper Hewitt Eleotrio Company to 
but true It IS that the jiiajonty of the ment of the preeent senes to patents, was appointed Comiiuasionsr to Patents Now York, has issued patent N^99847^ 
iniiMirtuDt diiiooveneB of wn&noe and the numliered oonseoutively Before ^lu time aent as the npeouJ rapmentative topTOvemwitB in the atarting end 

greatest lalmr-saving maohmes first saw 9,902 patents had been issued, but no of the Umted Stotes to tbe International ®1*****^ mereury vi^ior apparatus. In 
the light of day in the United States and record had been kept to their oonseeutive- Conference for the Proteotlon of Indue- ** 

that the documents granting their mven- ness. These were, therefore, disregarded trial Property in Stockholm, Stredm, in exhausted eontalner wiu» 

tors tlic cx(!lu8ive right to manufacture in the establishment to a new system and 1908. He also served in a like e^Mwity * ^ eleotrodeo in It, intoudtog an 

and sell them ani u>-day reposing in the toe first patent of this series was awarded *t the Fourth International Confsrenoe to * vaporlnaMe reeonatpitoillg 

I’au nt Office at Waslimgton. to Johu Ruggles, July 13lh, 1836, for a Amerioau State, at Buenos Aires, Argw- * P***f«“ .’*??^***^ *® 

Among the histone documents in the locomotive engine. It k rather a strsiage in 1910, and was the {msidiag Anuri- j “ “** ®®“***“**’ ‘Jdat above 

Patent Office library are the specifloattons comcidenoe that Patent No. 1 and Patent ean offimfLl at the recent IntamatiMuti below the surfa ce to t he wall to the 

and models for the steamboat, the tele- No 1,000,000 should both have been Patent Conference, hold at Washington. ***®l*®^ a stsg tfaig b and tmtsMe 

grapli, the telephone, the cotton gin, the awarded to improvements in the foremost ' eon^atotif with eUirsOt tnplriy{]|g 

mowing and r(>apmg machine, the improved modes of locomotion to their times and Notsw far Imrniifmw ' 7ns«M Wd means f<w apidiylng a awWIkll^ 

automobil(>, tiie aeroplane, and countless that those inventions mark tbe progress teiy MghAmltage im ptfisS’ to tlM jSfatV 

other machines toe invention to which has of two machines which represent the high- A Laborer’s Fireiess Co«k«r.— ^ worii- teodes to aooompUto to* startiiig. 

lightened the lats)r of the world and est form of power traiuferenoe then known, man in a western city foemity mad* sa MoWtoy to Ws|gM • Ifallhig Unto*— 
improved its metimd of locomotion, cor- From 1 WO to the present time the num- ingemousapplioationto thelawstoobmnfa. JWwritaen will be ItttoMktod ' to a Astdliiif 
respondonoe and living to an almost inoal- lier to patents issued has been steadily tty to Ins own purpose. A f«W minutes Ba« iritiA has mermOy tooagFtoatod 'fO 

eulable degree. increasing until at the present time It k btooro noon a laborer on OM to tiw Wg to* Mktuw in ordw to tototefa* Bfa 

There exists in the Patent Office library not unusual to see from 500 to 700 issued buildings then being oonstoitotod, pip e o eded of Bw U»e. Tb# Ifatent ft Jffo. 
at Washington the first patent ever issued dunng a single week. An exasnifie to the to heat his coffee for Innoh irith0at,4iha r ^ ^ ' 

in this country, shortly after the ojoao to enormous increase in the nttaibM’ granted aid to a fire or even the mat hf * ttMtoh. Wvdwttf, Btlgl a iMi . ' \ . 

the Revolution. It is a queer document, can bo found in the fact that Patent No- He took a bottle from hfa {qtilt anti wtifa A BlW grttofaHlg ^ 

this first pgtent, quaintly worded and with 600,000— awarded to E. a Hyd« lOf fan it went to the Woodmt oMtiriMBto* to fadlfaf sAiiok fa Ifatfa^ Afto 

many a turn and twist of ohirography improvement on sewerage— was faaiwd ofi which mmrtar was mixed. Jto flfl' totoO* to 

peculiar to otir forefathers. It was issued June 20th. 1893— only d|diteen yoaia hatf.a toovwIM to sand toVtolfafaf'df ffa*' 

to .Samuel Hopkms, July Slat, 1790, for a ago! Thus it took fifty-sevan years to mottorhed. having prevkwilr iMBj^r df 

device for making pot Bi^d peari ashes, acoumulate tbe tint htof nti^ patents -part to the bed tky eiU-dtm' ■ tfa l ft l n ' ^ 
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« huMbedHDQ ntoh 

\ of Bata «ki *1Wloii.^’--TliWe 

to be a bAti for botMr baeeboH 
M aUMi tefiiroved batmoor “bflba*’’ f*>r 


of the ieiae of a United StatM patent for 
the improvement. The mere oponim; of 
both ports into tho head i^pean to be 
ah wn n the Enclieh patent No 16,289, of 
1900 altfaoiig:h n iiioh patent the porte 
Only a few weeks a^o the! are located on oppodte sides (rf the eyl> 


1P«^ 1 

piRMtorty <4erk <i ppe of our kw mtiea 
mi# oomptaining of the breaking of 
'ptdfoe Wtons adion need upon the ho#4i 
of h roMsting prtoonpr or when r^n>«d 
ti#oo the pavionent, and now Hans Wag* 
aer, tiia popular baaebaU profesdoud, is 
^ quoted as earing “A perfect bat has nsver 
blsn mitde and nersr will be.” Now be 
may be rirht as to what has bem, but 
be is rash in kis prs^ietwn, for sons oan 
say what nu^ be. It is posaiUe that 
lUtnn hnpmvements in the nattoual ^ 
may be mosit pronousoed in the equipment 
of the bats and balls 
Wsstod; A SotudiBg Bnor That WNl 
flewad til 8ta Water.— A aouuding buoy 
whieb wiU sound whin the water is still 
umutd be an important improvement. 

, fhtoh buoys, whether of the bell or wbistie 
variety, are oaused to operate by the 
movemant of the water In foggy or 
thioh sreather the Vater is usually lUU. 
and the buoys will not be caused to sound. 
Manifestly, the buoys an more useful in 
foggy 0# thick weather than when thej 
mmAer is olear hkime of those buoys are 
iMVS and heavy, wet^ng m mueh as 
twenty tons, the siM and weight being 
o compress the sir for operath^ 


large as eighteen tnehss in diameter and 
for stocing the carbide to furnish the gas 
for the light, the buoys being frequently 
osofoiaation aound and Hgbt buoys. Wbi)n 
(he problem may be somewhat oomplieated, 
it does not seem tmreasoiiable to tbi^ 
that a buoy may be provided whioh uvlj 
aound fay the movemeat of the water in 
a high sea, and will also aound when the 
water Is oompsratividy still 
A WoHMi’s Seora-skeet for pivot 
—A woman's interest m bridge is 


inder 

A MaUsr of aa(kiag.-.Is there any! 
reason why we Amerioaas, admitted to be 
the most ingenious people in the world | 
should suffer as our men do in the sununm* | 
[season because of our unreasonable style | 
of dross? Notice #. group of men a^j 
women in summer while the women arej 
attired in thor cotton or linen g 
the men will have on coats as warm as 
those worn by many women in the depth i j 
of winter No one has ae yet been able 
to devise or suggest any acceptable summer 
dress for men, who continue lununer after 
summer to SWelter m srann woolen gsr- 
ments Is thk not a ht subiect for inven- 
tion? 

dephane Repeater — William Ander- 
son of Loogdale, OkU , has patented No 
997,384, a telephone repeater, in which a 
rep uq psr' ts in the telephone (drouit and is 
automaticsJly operative in either direction 
of transmission The repeater includes 
two transmitters and two reosiveni and | 
two induotoriums The transmitters mm ! 
oonnented with the primaries of the indue- j 
toriums and the reosivers being connected i 
with each other are also oonneeted withi { 
opposite secondaries of the mduotoriums j 
A StartiBg aad Agghtfog Gear far nyiag ! 
MaeUnaa.— Matthew B Sellers of Bidti- [ 
more, Md who has given mueh time and [ j 
thought to avia^n, has just secured a' 
patent, No 997360, for improvements in j I 
flying m ac hine The maehiw has a eerios | ’ 
of pdanes arranged in stepped form and 
yieldiogly supported at their rear edges 
and the chassis baa both wheels and run- 
ners the wheele being held in a relatively | 
low position in starting by means including ! 
coanections with the draft devices and 

diown in a patent. No 998,167, u«ued T “5 

Alme N. GaX« of HaverhiU Maes for I ' 

a pivot bridge soore^aheet which hmi two ™ th sTr”’ I 

flelds. one of which Is divided into sec- ‘.‘T “* i 

^ 1 Starting and will alight on the runners : 

tmos corresponding In number to the num- 1 ! 

ber of players, so the names of the players I ^n Edisoa Phonograph laqirovemest— 
and the totals of the respective players Thomas A Edison has in a patent. No 
may be piaoed in the separate seobons, 625 provided a new phonograpdi repro - 1 
while the other field is divided mto eeo- duo*’*' seeking to avoid the friction of the j ‘ 

tioos (mrespotiding to the pr»d6t6rmm«l «tyhj3 sbdinK over tb« record by nukking i 

number of rubbers, each of such sectioua ihe stylus iu the form of a roller or ball i 

receiving the score for one rubber and the rotaUbly supporting the haU so that ! 
mima of onc c| the players ri Pi'sss upon and roll along the record | 

A PaeuMar Patent CU1*.--A* an instance patent also provides a sup- [ 

of pMuliar claims, a recent patent No “‘y**** I 

998 , 136 , for a blue vat dye. is mbuesting , ‘ minimum amount of fnebon. | 

The first e< the olaims of the patent reads Isunil WntM 

"The herein deeonbed now dyestuffs hav- 

ing probabty foe following genettd for- Perelgn Words as Trade-marks.— 
muia,*' followed by a formula, whQo the passing upon the registrability of the 
■eeond claim reads “ The herein described i Spa'i^'b word Elegaaoia" as a trade - 1 
nsw dyestuff having probsNy the fcw*.j™a*’h wine 
mnla," followed by the formul# The usei Pato'it* »n «x port® Julius Wife, Sons * 
of the word "probably* in the eJaims ' f reiterates the welfeesttled doc- 
• seems an unusual one, but possibly the } that the foreign equivatent of a 
invsntfon was oae dif|kqMt to define in I descriptive word is not re^Strahte 

The Caittmlastoiier*s Pawers Detnad - 

I Cshrerta, — There is considerable ' In the case of Gosper v Gold and Gold! 
activity in meUUio oulverts, and Charles j and Gosper v Gold, the Court of Appeals 


A. roster of Poraand, Ora., has liatonted,.j 
No 997382, a oalvert stowAure Imving a 
Bumbsr of auh'ort seotiotui sspuNd togsther 
aide btr side and in whfoh a transversely 
oMMliaWd base plate hta uptofo«d #id* 
Ifoagito and m Iptonnediato fiaage, and 


flgago and « .eewuspoad to g 
side aaORS. bfif- a'a*t<wlia#''atao issasd a 
fatMA ^ «97M iMtwUhg a, 
<d siltoitinnid igNttpeiidng a 
d dorru^Atsd 

atWMP# 

I 

4^ 



of the District of Columbia has held that 
where m an interfmrenos involving morej 
than two parties the Oonunisrioner • 
Patents deoides that one of the parties Is 
oot the first inventor, such deeision is 
final, but IS appealable to the Court of 
Appeals of the District of Columbia, also 
tM where the OmuntsSioptr aflfinns a 
dsehfion dissolving an in to r for e a ae on the 
grtniad that one of the partfos thoreto baa 
hb right to make the idAjnw, (he tfesnnfe. 
stoBUr had junsdiotkm to s&hW an order 
thai sueh party is not (be | 

MhadwriW i efoi the fywri h l nf ^ »l>ar.---The I 

Bdpfome Court <d the of Ool^^ 

' igf dtpOiM Siumard M dM^ 

ioaueot long v, r " 
i^lMrite, tltot when wetefah wm fl&aily! 
■ ton aoAlilghrint wttb 'the 

'pouato.j 


Possibilities of Motor Trucks 
Unlimited 

D -IERE is practically no limit to the 
possibilities of motor-driven trucks 
in the business world. Every man 
who has a cartage problem must feel a 
personal interest in knowing The White 
Company have hundreds of trucks in 
operation in almost every conceivable 
kind of business— under practically every 
known condition— and there is not a sin- 
gle owner to whom we could not refer a 
prospective buyer- not one but has found 
White trucks to exceed his expectations. 

Increased white trucks serve their owners, first 
Q • of all, by increasing the service They 

OCrviCC make it possible to do things you have 
never done before— to secure trade you were unable 
to reach— to be prompt where you were compelled 
to be dilatory before — to increase your service and 
thereby increase your business. 

Increased Under the m#jonty of conditions, 
TTV'rtrimmv White trucks increase the economy 
X^riXJnomy delivery— not always— there 

are conditions where trucks only increase the ser- 
vice. The truck replaces two or three teams — ts 
not as expensive to maintain as two teams and re- 
quires no more men to operate than one team, sav- 
ing salaries 

White Trucks— The Solution 

White trucks secure these results be- 
cause they are well designed for econo- 
my’s sake, having a long-stroke, medium- 
bore engine, which is powerful while 
economical. They are built for economy’s 
sake because the best materials modern 
science has produced is used in them— 
the special alloys of steel, heat-treated, 
that are best suited to each of the various 
purpioses to which they are put White 
trucks, made in three sizes, with stand- 
ardized engines in all types, are adapted 
to any business, any special or unusual 
requirements. 

Let us submit a solution of your delivery problem, 
with catalogue and testimonials of the 
world’s largest users. 

The Wldi^l ^^ ^mpsmv 

«38 Bast 79th Street, Cleveland 



METAUiD DOORS and TRIM 

bring forth a powerful editorial from a great oewapaper 
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The Phlla Eveniiig Item. 



The preceding excerpt 
can give but the faint* 
eat idea of the beauty 
and utility of the Dahl* 
atrom Producta. 


We aie the originators of this class of work and have developed drawn 
steel construction to Its highest effit lency Tlie Dtahlstroni Products are 
to be found in the structures cxemplifving “fireproof reality” suchas'l'he 
Singer liuilding, NewYoik, William Hunter High Sc hool, Philadelphia, 
Fust National Hank Building, Denver, Amicable Jafe Insurance Building, 
W'aco, Texas, I' S Hattlcsliips Honda and Utah, and so on 

''Buildings as They Should Be” 

— a book, fully descril>es the Dalilstrom Products 
To the interested a copy tice for b cents jiostage 

DAHLSTROM METALUC DOOR COMPANY 

EmciUm OfflcM u4 FmImsm. 27 BUcluCw. At«m. Jumtowi. Y«^k 

Branch Qficet In all Principal Citlu 



diaoretion *nd judgment , , - 

given biiQ, and that the j 

eiMh WM compel him tfr. 
judgment, even If emmeouB, by hMQhlSI^I 
writ of mandamuB. 

The Conaervatioii of Flidiery 


({V.„tii,u.n ftnrn mic U9.) 
c'iai and other benefits of oyeter ouUnre, 
BB rontraated with the primitive methods 
that formerly prevailed, ahould appeal "o 
the tew States that Insist on doing noth- 
ing and ate Batlsfied with letting their 
oyateruien follow the same course that 
their grandfathers did, regardless of the 
depletion of the grounds and the neglecrt 
of the opportunity to reap laige revenue 
from the aale or lease of barren or es- 
hauated bottoma 

The valuable Inshore sponge grounds | 
the Florida coast long ago became 


“PEN PERFECTION^ 

The “ Swfm Safety* * ■ 



Ta. "SCaEW - UOWN C*V arev.wn iKfclni 

T*g .ffBJolqUMMgf ?■ I ; ■) «"<nwnia:j«r«i 

Prlcca $ZM. $tM, $4.00, $S,00 and up la $$0.00 

7n.,2-.u«.H.,T„k mabie,todd&co. 

■■ n«h««.f. Eb». Pm'I. BtuwIj Sydii.r | 


Why Do You Keep 
That Corn 


Why do you pare it, nurse it, protect ftf Why let it 
torture you ? Millions of people siiuply cover the com with a 
little Blue-jay pIuHter, It is done in a jiffy. The pain ends 
instantly, lu two days the com conies out. 

No pain, no soreness, no inconvenience No feeling 
whatever. All because of a bit of soft B & B wax. It loosens 
the com while you simply forget it. In 48 hours the corn 
IS gone 

I 'J'hcse results are unfailing. They are guaranteed. Five 
million coma annually are removed in this wav Go get u 
packu^ — stop that pain. It’s folly to have corns. 

A In the picture la the .oft B * B w.x It Ioomos the com. 

C w runs nrxjunil the tofc It I. Durrowetl to be comfortable. 

D 1. rubber aOhealve to loaten the plaster on. 


IBcMdSfa 


Blue-jay Com Plasters 

(7) ^Ab«Blaa4.rBaa)<>.n.nenu All DtuUim. 8.II ..J CaarmitMl 
Sample Mallad Free. 

Bauar A Biaek, Chteago and New York, Makar* of Slifflcal DrwrfllgS, etc. 


other df thd ; 

wbtdh fiotfie of wift 

fhUy DBftogid^ thu, ilod |i*To euMted 
and »tif«re«d antl^miJutlon Iaw» wJUwat 
harm to legitimate bnalsess tntemt#; 
but there (e atin need tot a ootUktry-ypTAe 
crusade against the degeergBon of pubtlt* 
waters and the senaelesg ^Mtructlon of 
useful aquatic creatures. 

The Alaskan For Saala 

When the Prlbilof Island* came Intd 
the possession of the United States lo 
1S67 a* a part of Alaska, the fur eeaU 
thereon. It has been variously computed, 
numbered from S.OOO.OCM) to 7,000,000, with 
4.000,000 as a safe estimate. At the close 
of the season of 1910 the herd consisted 
of less then 135,000 eeala of sll ages. 
During this entire period the government 
exercised absolute jurisdiction over the 
hansfed, and the fishermen were obliged j herd while on fend, and partial Jurisdlo- 
to extend their operations Into deeper | tion while lu the water, and it Is there- 
and deeper water This condition was fore the 04)lnlon of many people that the 
hiought about by the activity of the government is responsible for the present 
opera'lons the demand for .xponges, and ! jirecarlous condition of the herd This, 
the indifference of the Slate To make j however. Is true only to the extant that 
had matteiM worse", a iKw deBtiiiettve e!-*- J the government failed to secure Inter- 
ment was Iiitiodueed Into the flahery at national agreements by which the seals 
the innst iito|i)iortune time for the con j would have received adequate protection 
nervation of the sponge supply The de-* while at sea. 

< line of the sponge fisheries In thn Med- 1 It is now universally appreciated that 
Uerrnnean Sea. and the Interdiction of the decline of the fur-seal herd W'as coin- 
the use of diving apparatus !n some | cldent with and dependent on hunting 
parts of the sea, thiew manv spongers J at sea The early efforts of the United 
ou; of business and resulted In a great j States government to prevent pelagic 
Influx of Oreek divers to the Florida i seBllng in Bering Sea culminated in the 
foasi These people have shown no re- • arbitration proceedings at Paris In 1898. 
gard for the ultimate welfare of the fish- 1 The award of the arbitration court was 
erv. and have not hesitated to vto'ate a ' against the United States In both of the 
Federal law for the protection of the' main contentions, namely, that Bering 
Industry, so ihot the present outlook 's J Sea is a closed sea and that the property 
Kravo * I Igbt in the seal herd warranted the gov- 

In order to make possible the re estab- [ ernraent in proteetlng the seals while on 
lishnient of spongca on depleted grounds i tlip high seas Slnee the award of tha 
as well as to encourage the raising of | Paris tribunal, the case of the fur seal 
-ipoiiges as a private oTitcrprlse, the Bu- ! herd has gone from bad to worse, 
leau of FIsherlea has devised a method ! Pelagic sealing Is a cruel, wasteful, 
of growing sponges from cuttings that i wholly unJiiBtiftable business that can 
is susceptible of commoidal application ! only be prosecuted in flagrant disregard 
and slioiiid be extensively availed of for or Indifference to the question of the 
when the State gr.mtr to sponge cult! | perpetuation of the fur seal as a commer- 
\ators till' pioper measure of protection rial animal The preponderance of the 
The Decline of the Lobster. 

, ^ ^ ^ , ' R<>alR which havp left their nuralng pups 

In spite of the most active posslblo | „„ ^hore and gone to sea to feed The 
batching oiHTu' Ions conducted by the of every row- seal therefore tn- 

Federal Oovernmeut at three stations on | volves the loss of her unborn offspring 
(he New England coast, and notw 1th- ; n„(j ,,up on shore, which Inevitably 
standing pennnlal aUention from the auecumbs to Ilngeilng starvation, to say 
State leglslatuiea the lobster has declined ; nothing of the cow’s potential produc- 
an extent that ..suses much concern j ,iv,ty, ^hlcb mav extend over a period 
. . Interested in the w-el. , years or more In all of Us 

a '* pelagic sealing Is repugnant to 

sense of deceney and propriety 

interests are largest and we have 

hhh time tbete hac been un interrup .„ffgrcd moat, but .Japan and Russia have 
tIon to the annuallv dlminUbiiig catch, ; a,,o their herds deple'ed and almost 
while the price has steadily advanced , w Iped out by foreign or domestic hunters 
The Immediate cause of the deeiine was ^^3 raiders 

the absolute disregard of the lobster j Notwithstanding that only a remnant 
fishermen lot the w.-lfaie of tho apeclea 1 the once mighty fur-seal hosts Is left. 

Thera la no act of fishing laws that haa ' jt jg believed that the outlook for tha 

been more Bvstematlcally. ruthiessly, and | preservation and restoration of the herd 
urianlmoiislv vio’ated than those designed , |g rnore propitious than St any previous 
(o protect shor- lobstera and egg-bearing This opilmtstle view Is based on 

lobsters Thc-Se laws have been admirably L^e facts that the administration of the 
oncelrod ^vec rabli enforced There 's L^a, igi^nds has recently been vested In 

" ' “ ding-house on the j jjpreau of Fisheries, wliere the fur- 


among those 
laic of the flsii 
of out crustBeeana reached the climax of i 
Its Importance lu 18S9 or 1800 slnc-e 


entire New England roast that has not 
bad I'legiii dialings with the lobster flsh- 
'11 I have" poison al knowledge of a 
State flalicrj offtiiiii V hc) encouraged lob- 
er fl.slH-rmen to In mg him short lob 
lers for h's table I have heard of a 
United States senaloi wlio secretly bought 
lobsters lllcgaih caught 

Water P< llution. 

One of the Rtroiigest antl-conservatlon 
agencies la the jicdlii Ion of Water bv In- 
dustrial wastes In thousattfis of locali- 
ties Inaigniflcaiit factories or mill* have 
been permitted, if not encoilraged, to dis- 
charge their, refuse Into a Straam, thereby 
polluting not only the immediate vlclnltV 
but many miles b«low. *nd driving out 
killing every living thing What can 
compensate .i community for the fouHng 
of the waters and bank* of n bhautiful 
stream or lake? In the long TVtt, B trout 
Lor bass stream la of far grsgtdr value to 
a neighborhood than Is a mill that pvur* 
noxious subatancefi into tMt stream. T&ls 
Is of course true in tbs wth^C MMO, 


seal gwvlce loglcal’y belongs, and where 
it should have been years ago; that tho 
seais are now receiving what they never 
before had, namely, continuous aclcnttfio 
supervision on which the conduct of th* 
commercial features of the buslnest will 
depend; and that under tho authority and 
direction of aa enilghtefted Secretary of 
Commerce a^d I^ibor the tffaira of tha 
seal Islands will rontlnue to be condnctad 
with regard for both sebl herd and fov- 
ernmont, whose interests are necessarily 
loentlcal. 

The most Important augury tor a new 
and Improved dlspenaatlon for tfie fur 
seals Is afforded by the treaty recently 
concluded between the ‘ United States, 
Great Britain, .Japan, and RuMla, by tha 
terms of vwhlch the killing of seals on 
land win be continued at ttie dlserettoa 
of the respective goverfimelltts thSt gfg 
custMtinns of the sea) while idl 

pelagic -sealing wW be grahfhttad for «« 
least fifteen yearfr-*«]ttf Mf us Imii* 
forever. 
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E ach openwton of every typewriter 
part culminates at the Printing 1 
Point. The splendid efficiency of the! 


L C. Smidi & Bros. 
Typewriter 

(M.Wk. 


PhtftoffrapiMi in Ridlsrny Work 

T he UB«g of photocriMPhy are con- 
Btantly extendlsg. A weatera rail, 
road baa. uaea tor it a* a substitute for 
written reports on construction work 
For example, the prog-ess of the work 
of changing a grade crossing or build- 
ing a bridge la photographned at stated 
periods, and the photographs are pre- 
served both aa a record and as lllua- 
tratkma of method Pictures are also 
taken of all the resources of the road 
In the way of material, and of every 
mile of track, showing curves, grades, 
switches and trossinge A complete set 
of photographs la used. too. to Illustrate 
the iKiok of rules which is placed In 
the hands of every railroad man This 
enables the men to refresh Lhidr mem- 
ories by reference to the view of any 
particular point on the road, and makes 
th'em more readily Interchangeable from 
one division to anoUier The book of 
rules also contains photographs of trains 
In more than one hundred combinations 
of circumstances, and tbe text Informs 
the trainmen what to do In each case 

The “Talking” Picture and the 
Drama 

By Robert Grau 


is due to absolute control of sll operations 
as they relate to this exact spot. 

Three mechanical features determine 
the character of work at the printing 
point — the type-bars, the carnage, and 
the capital shift. 

All these, in the L. C. SMITH & 
BROS. TYPEWRITER, operate on 
exactly adjusted ball-bearings, in a mst 
ifffciivc embmatton ampltitly contnlkd 
fontt vueriing togfthtr fir a perfect result. 
Beautiful, rapid work and a velvety 
touch, aa eaay for the operator at 
the day'i end aa at iti beginning 
Ait fir a fret eatahgut and ham 
ataut real tdptmmtrr efiettney. 

L. C. SMITH k BROS. TTPEWBITER CO. 
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I T was my pleasure to be among those 
In the audience at Keith’s Union Square 
! Theater, in New York, one evening In 
j July, 1894, the eventful night when the 
j motion picture was first revealed to Amer- 
ican theatergoers. It Is true that an In- 
ferior device under the name of Eldolo- 
' scope had previously mode a feeble effort 
{to Introduce, also In a Keith theater (in 
I Hhlladelphla), the effects which were des- 
I lined ultimately to change the theatrical 
map, and to create tbe most lucrative field 
of endeavor In tbe history of public on- 
lerutnlng 

Tbe advent of Lumidre's cinematograph 
waa announced with much advance ad- 
I vertlslng, but public Interest was not 
'aroused The theater was only fairly 
I filled on the opening night, but an Idea 
may be had of the success from the fact 
that the theater which had, up to this 
time, played to average weekly receipts 
of about *3,000, found Its "Uklngs” In- 
creased within a single mouth to the un 
precedented average of *7,000 a week, 
though the tost to the management was 
probably not over *100 a week for the 
machine Itself 

Inside of a year the cinematograph waa 
Installed In every vaudeville theater In 
America, and hundreds of new establish- 
ments came into l>elng Thus was Inaug- 
urated the vaudeville erase which, as It 
progressed, brought Into being many new 
devices, such as the Blograpb and the 
Vltagraph In a few years, no theater 
was without Its machine 

In 1902 the "store” theater came Into 
existence, and of these there were at one 
time nearly 30,000 In this country New 
York citv had more than 600 alone An 
illustration of the vogue of the motion 
picture Is beat shown by the statement 
that one of the earliest endeavorers In 
this field, Marcus Loew, started In the 
Harlem district, about five years ago To- 
day this man is Immensely rich. He has 
about forty theaters of bis own. the ma- 
jority of which are of the flrat class, such 
as the American, Flaxa, Majestii', York- 
vllle, and I.Incoln Square theaters. In New 
I York Hardly a week goes by that Mr 
) Loew doea not add a theater to his list 
' He has now In the course of erection two 
imagniflient amusement places. Involving 
a cost of iieaily a million dollars 

About four years ago William Fox, a 
man yet In his early thirties, opened the 
first ’’Btorp” theater In Brooklyn; his suc- 
cess was BO great that within a year be 
had a dosen almllar resorts. Where moving 
pictures were the sole attraction. In 
1907 this luaiT bought the lease of the 
Dewey Theater, on East Fourteenth -Street, 
paying a rental of *60,000 a year. He 
then secured the Gotham Theater. In Har- 
lem, the Star Theater, on Lexington Ave- 
nue, and the Family Theater, on One 
Hundred and Twenty-fifth Street He 
also has several theaters in Brooklyn 
Despite the enormoua rentals and tbe low 
price of admission. Mr. Fez has made a 
fortune In the short apaca ot four years, 
and last year amaaed bU colleagues by 
leaelng the Aoadeny of Music, paring 
a rental of flOO.OOO a year for a building 


which cost Ita owners but throe llnica aa 
much I 

Although Messrs Keith and Proitoi i 
have Mpven theaters of costly construe 
tlon In Greater New York, but one of 
these, the Fifth Avenue, is used for the | 
type of vaudeville for which they aiej 
suppoeod to Btand; all the rest, Inrluding 
the Union Square Theater, where the 
cinematograph was first seen, have re 
verted to the camera man, and Mr Proc 
tor has a scoie of theaters In the amnllei 
cities. bealdcB thnae in whliU he ts affll 
lated with Mr Keith 

For aevcial years the vailous niamifai 
tureiB of fllras liave been sorely tried to 
keep up with the demands for new aiib- 
JeetB The public iiatronnge has grown ' 
to such un extent that mllllonH ot new 
theatoigoerB have been ereated To hold 
this pattonage and prevent Its being ale 
Borbed by the legulai theaters, has been 
the aim of all eoncerned In this vast In- 
dustry 

Some of <he world’s gieatest players 
have [lOBcd for the film makers, many 
of whom have aioik companies under the 
direction of famous stage dlioctors and 
producers. 

For aeveral yeais efforts have boon 
made to create a perfect synchronlBm be- 
tween the moving picture and the phono- 
graph, In order that stage presentations 
of plays and operas could be reproduced 
The spectacle has already been pre- 
sented of a famous stage Idol, appearing 
In a theater of high prices of admrsslon, 
while but a stone’s throw away a perfect 
counterfeit presentation both aa to voice 
and action could bo seen for five cents 
Three of tbe greatest factors In the* field 
of motion photography, including Thomas 
A Edison, who Invented also tbe phono 
graph, have announced recently that all 
of the problems for an absolute synchro 
nlsm were either solved, or near solution 
Mr Edison has prophesied that the day 
Is near when the working man will pre 
sent himself In front of a moving picture 
theater, deposit bis dime, and witness a 
reproduction of scenes from grand opera, 
suc-h aa are presented at the Metropolitan 
Opera House In New York 

1 have already been privileged to hear 
anu see almost an entire act of Donizetti's 
’’Lucia de Lamroermoor,” Including the 
famous sextette, as sung by Caruso, Sem- 
brich, Plancon and others Although per- 
fection has not yet been achieved, no 
great wrench of the imagination la nee 
essary, in order to predict that another 
year or two at most will witness the at- 
tainment of abaoluto synchronism 
The serious side of this situation lies 
in the ultimate fate ot the player and 
singer, and by the same token of the 
manager and producer 
We know that Caruso has earned 
almost as much money from the preserva- 
tion of hla vocal records aa In grand 
opera. Yet. there are thoae who have de- 
plored tbe fact that the penalty la being 
paid In a slight deterioration in the Ulus 
trlous Italian’s voice 
I yield to no one In my appreciation of 
the benefits to be derived from the phono- 
graph. and have often wished that It had 
come Into being In time to have preeerved 
the voices of Mallbran, (Jenny Lind and 
Adelina Patil, In her prime 

But If even one year less of Caruso is 
the penalty which music lovers will have 
to pay In order that future genoratlona 
may have preserved for them hla vocal 
records, this price Is hard to yield to 
It will be of Interest to the roader to 
learn that In Paris auch eminent celcb 
Titles as Mm« Bernhardt Jane Hading, 
Mme Rt^jane, and Mounet-aully have been 
Induced to pose for the moving picture 
camera One French firm pays fabulous 
sums. In order that It may raUe the level 
of Its anhlevements 

The posBlbllltloB of a perfect synchro 
nlam In effect of the two great Edison 
devices (for It niuat be understood that 
it waa Edison who made poaslble the mo 
tlon picture of to-ilayl are beyond all con- 
ception Through tills great advance- 
ment, the "Paanlon Plav,” as presented 
at Oberammergau, could be brought to 
our doors, and that, too, at a not very 
distant date. 

It la already on the cards to present 
before American audiences scenes from 
grand opera, as presented at the Grand 
Opera House, in Parla, Covent Garden, 
In London, and La Scala, In Milan. Thus 
grand opera novelties, which would prob- 
ably not be heard In this country for 



^ I 'HE present development of 
j aeroplane and “motors” for 
I land and sea has been made 
possible by the gas engine 

The gas engine has been 
made practicable through the 
development of suitable fuel and 
lubricating oil. 



In the production and im- 
provement of these gas engine 
necessities, this company has 
always led. 

We particularly want to call 
your attention to our Polarine 
Oil. 



This Oil is the product of an 
elaborate series of special manu- 
facturing processes — many of 
them devised especially for 
Polarine. 

We can safely say that Polar- 
ine Oil affords the most perfect 
lubrication for gas engines of 
any oil yet produced. 



The Polarine brand covers • 

POLARINE OIL (in gallon and 
half gallon sealed cans, in barrels 
and half barrels), POLARINE 
TRANSMISSION LUBRICANTS, 
POLARINE CUP GREASE AND 
POLARINE FIBRE GREASE 

These lubricants cover (hr needs 
of every part of the car 

Send to our nearest agency for 
“ Polarine Pointers” which includes 
hints on the care of motor cars. 

StamUrd Oil Compsmiy 

(lacoraorat.J) 
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SEND FOR FOLDER No 40S AND PRICES 
Tha Holtzer-Cabot ^Elaotric Co. 



The BRISTOL COMPANY. 

WATERBURY, CONN 



I Vf^arB, will havf in nsentaltoiia wUhln thn 
|}oai of their European primieres; also 
I the Kieat Kirilfy speetaeles are now be- 
liiR reproduc'd. In order that the tremen- 
(louB ban ier of transporting to Ainei tea 
over l.bOO pel sons niaj be overeoniu 

The film (ompanies are eapltallzed In 
‘ the nillllon» and there la not the Hllghteat 
IndUallon tnat any letrograde moveniont 
[In this field will be permitted 
I The Rieai problem which presents itself 
! Is the effed that niodernlBra may have on 
the aefual piayei and singer, but after 
all. it Ih the latter clement which has 
; iiiiide possible the great progress In the 
] movliiK plelure Industry, for they are In- 
du(ed to act epf the Hberal payments of 
fered 

Ueiently |5U,ono was offered to Caruso 
foi the sole right to take his votal rce 
lords, and this sum was merelv a bonus 
for exclusive privileges Mriie Adelina 
I*attl, when til this lountry on hei last 
.'our, refused an offei of iiOO.OOn foi a 
similar xtrlvllege, ,iiid this, flio, at a pe 
ilod In her lareer when she was no longer 
I he Patti of old 

The writer believes that the motion ph- 
loie theatei of the future will be eon 
dui'ted on a far more important basis 
than that of the present Already the' 
'•store’’ theater Is iiasslng away, and the | 
Icndcnev Is to seiiire regular theAters. In' 
all the larger iitles, large and com mo- ' 
dlous csiabltshmentA aie being erected! 
and millions of dollars of Invested cap-' 
Ital are available at every turn The 
effect on the regular theaters has already 
been appalling Two voais ago the vast , 
(halii of theaters devoted to melodrama 1 
found their position untenable, and there i 
are to-day less than a dozen of this i lass 
of amusemeut temples in operation All 
have reverted to what Is known as "pop" 
vaudeville, or else tliev are lying dor 
mant 

In Phlladeliihla there are twoeiore of 
handsome thealer.s, newly built, some lost- 
Ing UB high os $500.(»io each, and all ue- 
ated through the reallv (leineridous e\ i 
pansloil In the field whereof 1 wilte The 
atu'iidanie Js enormous It is not too 
much to assert that lOn oou persons attend 
these theaters dallv In the Quaker CUv 
In Boston ttie situation !s quite sinitlar. 
while In the smaller i Itles a singular 
stato of affairs has loini about In what 
are called “one night standB" the moving 
pliture has solved the problem of the 
local managers who have not hesitated to 
ittst the legitimate attractions to oblivion 
and turned their ’’opery" houses Into 
•'nickelodeons’’ ami "bijou dreams" Here- 
tofore, the local manager would get one 
or two tonipanles a week for his public’s 
etitei talnment, and be had a hard time to 
pay bis way To-day, by the simple proc- 
ess of installing a moving picture machine 
and engaging a few minor acts of vaude- 
ville, he is able to entertain from two to 
three thousand persona each day. at an 
average price of admlssloD of ten ceiits 
The expenses are antall, the profits are 
huge I have In mind a little town near 
New York, with a population of ;to,t>(»u 
trp to two years ago It was Impoaslble to 
attract a paying audience with anything 
To day the one theater available gives 
throe performances dally' Hardly a week 
goes by that less than 60 per cent of the 
population doee not eutei this theater at 
least oiiie, while It is an absolute not 
mal condition to find as many as 1,000 
IM-rsons waiting In the lobbies and on the 
sidewalks, at 0 P M , for an exodus of 
the seated audience, so that they may 
enter and witness the second show. 

The public created by all this proce- 
dure is constantly being edueated and 
grailuallv becomes more exacting In Its 
deinands bente thu advent of the ’talk- 
ing" plrtiire, with all the enhancement 
which it promises to bring, should re 
suit In a general uplift, together with 
much hem-tli to the masses who must nat- 1 
urallv appreilate any effort whieh will! 
make iioshible for them to see and hoar 
for ten leiits that which has heretofore 
cost fioni titty lents to two dollars I 

It remains yet to he seen how nearly 
seleiKi ami aitlflee have served to dupll- 
lale the original Interpretation In music j 
ami drama Mr Edison has promised 
that the lounteijfeit will be almost per- 


Rubber Bath Spongcf 

r ATUHAt. bath sponges are becoming 
I seuiee auu uttcnipis have be«n made] 


to inernaae the production by artlfloial 
Bpongo culture The increasing price of 
sponges has also led to the Invention of 
artifiilal sponges made of vulcanised 
India rubber, which have been In the 
market for a number of years and are 
already very largely used Until recently 
the method of producing these substitutes, 
wh'Uh are remarkably similar to natural 
sitonges In structure, remained the secret 
of a few German firms, and the efforts 
of foreign manufai tiirera to produce rub- 
ber sponges were frulik>HS It has long 
been poss tile to make porous vulcanlxed 
lubbei, but the imitation of the peculiar 
struiture of the sponge and the produo 
tion of pores and eavlHea of various 
sizes In commun 'cation with each ether 
appeared Impossible This object Is at 
( ornplished In th'e manufacture of rubber 
biinnges, which Is now carried on In 
otliei countries than Germany, In the fol- 
lowing manner, according to an aitlele 
In ('<tout(h(ni< tl Outtii-pcrchti In the 
prepaiatlon fif the rubber, ceitain vola- 
tile oonstltueiita aro added which, In thu 
process of vulcanization inflate the rub- 
ber producing an effect similar to that 
of vt'asl In bread Usually a mixture of 
ahnhol and amyl acetate Is employed for 
this purpose In order to prevent pre- 
mature evaporation of these verv vola- 
tile liquids, the rubber la first Incor- 
poratod with the usual additions, sul- 
phur chalk, etc , and rolled out cold Into 
thin sheets These sheets are dipped In 
the mixture of alcohol and amyl acetate 
and passed again through the rollers 
These operations of d'pplng and rolling 
are repented ten nr twelve times The 
muss la then divided Into pines the size 
of tli'e flat, which are saturated with a 
solution of I’aia rubber and wrapped 
tlgbtly in silk paper In this condition 
the pieces are placed In the vuieanlzer, 
In whjfh the pressure of the steam la 
allowed to rise to about one half atmos 
phere In fifteen minutes, is held at this 
jmini for twenty minutes, tlieii lti< reased 
to two and one-half atnzcaplieres and aflei 
twenty minutes more Is allowed to sink 
to the pressure of the external air The 
sponges are then taken from the viilean 
Izcr allowed to cool in the air, and 
washed and brushed in water in order to 
remove the silk paitcr Thev are finally 
boiled in a two per cent aniutlon of soda 
and cut up into pieces of th’e desired 
form and sl/e These rubber spongoe 
cannot compete with the flnei grades of 
natural Hponges, but they form very good 
substlttites for the medium and coarser 
grades 

Summary of the Reclamation 
Project* 

(t imtlmte,! from pear ti-v i 
been built, so that now. on many streams, 
no water escapes whatever, and the lower 
reaches of the river bed have been grown 
over with trees and vegetation The 
reclamation work In this district Is scat- 
tered over the States of Colorado, Kan- 
sas, Nebraska, South Dakota. Oklahoma, 
and southern Wyoming In the valleys 
the rainfall varies from 6 to 16 Inches, 
In the mountains above the project, It 
reaches as high as 30 and 40 Inches 
The value of the Irrigated lands ranges 
from $7ri to $100 per acre In the norther- 
ly projects, to $100 to $1,000 In the south- 
ern projects, much of this land having 
sold for $3 to $10 per acre before the pro- 
jects were inaugurated URronPAHORr 
Pmiirtr, Colobaw)— I n the Uiicompahgre 
■Valley Is a body of fine land of 160,000 
acres, but the run-off of the Uneompahgre 
River Is limited, and after settlement a 
succession of crop falluPes followed It 
was found that the nin-olf of the Gunni- 
son River In the adjoining vallev was very 
laige. hence arose the suggestion to tun- 
nel the intervening mountain, and divert 
the Gunnison River Into the Unconyiahgre 
Valley An attempt was made to do this, 
but the cost was too great. The Reelama 
lion Service took hold of the work, and 
completed tJie tunnel, six miles In length, 
which has been In use now during the 
past two seasons One hundred and forty 
thousand acres In the Uneompahgre Vgl 
ley have now an assured water supply, 
which Is to be augmented by building a 
reservoir on Taylor. River, a tributary of 
the Gunnison Guard Vaixby Psojict, 
CcuxyKAisi -This project In Mesa County, 
western Colorado, Is designed to Irrigate 
the higher Mesa lands, which Include tho 
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i>««t Add mo«t tertlle country. Tfa« Reu- 
lAmatttm BtrvVoc bat plabntd a ctntl 
wbleb will furnltb water to 60,000 tcroa 
Of irrigable land from the flow of the 
Grand River, Nohth Plattb Pbojk(t. 
Wtomivo and NmsaASKA — One of the 
chief water coursea In the Middle West 
it the North Platte River, heading in the 
high mountain* of Colorado and flowing 
through Wyoming and Nebratlta on Ite 
way to the Mlatourl, Although its flow 
it large during the tprlijg months, it goes 
practically dry during the later aummer 
montbe, and it geaerally limited In flow 
after July let. To oodterve these waters, 
a large dam 218 feet In height baa been 
built to form the Pathflader Reeorvolr, 
which has a capacity of over a million 
acre-feet, and will Irrigate tome 360,000 
acre* In Wyoming and Nebraska The 
first unit, comprising 117,000 acres. Is 
nearing completion, the second, comprla 
Ing 80,000 acres, will shortly be started, 
and the third it now under Investigation 
Bm.K PotiBCHE Project, Soith Dakota, 
—Surrounding the Black Hills in South 
Dakota are situated numerous bodiee of 
land of more or less limited areas, which 
would be fine farming land If there wa-j 
aufllclent moleture; but as the rainfall is 
below w’hat la needed to produce crops, 
these areas are practically unocrnplea 
and of very little value The Belle 
Fourche Project, nearing completion, 
stores the water of the Belie Fourche 
River In a reservoir which will have a 
capacity of 200,000 acre-feet of water, and 
will conserve about 100,000 acres of Irrl 
gable land The water Is diverted Into 
the reservoir from the river by a canal 70 
feet wide and 10 feet deep From the 
reservoir two large main canals carry 
the w-ater to the land, from which lateral 
canals distribute It to the farms. 

Bksmks Comet ot 1911 | 

T his comet, discovered by Dr WU- ] 
Ham R Brooks at Smith Observa- 
tory, Geneva, N Y, on July 20th, has 
been observed on every clear nlgbt by Its 
discoverer, and at many other observa- 
tories throughout the world On August 
Oth It wss about seven degrees north of 
the star Beta In the constellation Pega- 
sus, from which point the comet Is mov- 
ing northward about one degree dally j 
Three of Prof Brooks's previous comets 
hflve been found In Pegasus— he has dls- i 
cove.red twenty six comets In all — sol 
that this constellation seems to be a 
favorite hunting ground for the Geneva j 
astronomer The following elements of 
this comet have been computed by Mr ; 
Young and Miss Altken at the Lick Ob- ^ 
servatory 


Cofltly Mining 

I T might be sa.d that In these days 
gold mining is about as expensive a 
way ot making money as one could de 
vise 

It la often necessary to put a fortune 
Into the ground before one can begin to 
take out a bit of the gold. This la ea- 
pecially true of hydraulic mining Tim 
largest hydraulic gold mine In the world 
is that In Trinity, California There the 
owners are engaged In tearing away 
great sections of Oregon Mountain with 
Immense atreania of water Now. to dla 
place hundreds of tons of earth, and to 
roll Immense boulders about as If the\ 
were marbles, requires. It Is needless to 


were marbles, requtri 
add, a great force 
The operations at 
extend over an aref 
and 3,000 acres It 
from the first that f 
paying quantities In 


the dllflrultlea In the wav of getting at 
It were very great There was no water 
available in the vicinity of the pro- 
posed mine, and water — a lot of It— was 
necessary So It had to be brought 
through a pliM? line from a point thirty 
miles away. A part of this line goes 
through a tunnel In the a'de of a moun- 
tain Thla tunnel la a mile and a half 
long and tta construction conaumed a 
period of two years The water la forced 
Into a huge reservoir on the top of Ore 
gon Mountain, and la conducted from this 
to the nossles of the hydraulics 

From one of these nozxles a stream 
eight Inches In diameter rushes out The 
dislodged earth is carried through rocea 
and sluice* prepared to receive It Near 
ly 10,000 cub'c yards of earth are turned 
Into these sluices every day Once a 
month the sluice* are drained of the 
water, and the gold Is gathered Its 
weight carries It to the bottom of the 
heap The gold obtained at these month- 
ly Intervals ranges from $15,000 to $40,- 
000 in value 

As the mine Is about fifty miles from 
a railroad, one can easily understand 
how great Is the expense of transporting 
machinery and aupplles The cost of the 
tunnel and pipe line, too, was large, so 
that, before a dollar's worth of ore was 
taken from the mine, quite a fortune 
had been put Into It The present sys- 
tem Is not much like that of the e.arlv 
days In California, when one or two men 
started out to seek a fortune armM with 
nothing but picks, shovels and pans 
The returns on mining Investments In 
these davB, although In some eases good, 
are no greater than In many manufae 
turlng concerns 



ne at the Trinity mine 
a area of between 2,000 
« It was demonstrated 
that gold was present In 
les In this mountain, but 
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Automobile 

Haynes 40 Touring Car, Model 21, 5-pas- Haynas 40 Colonial Coupe, Model 21, elec- 
senger, $2100, fully equipped trie and oil ligliied, $24'S0, fully equipyied 

Haynes 40 Close-Couple, Model 21, 4-pas- Haynes 50-60 Car, Mc^el V, 7- 

senger, $2100, fully equipyied Haynw mVoO Fore^wr Umousin’e, Model 

Haynes 40 Limousine, Mode! 21, electric Y, electric aitd oil lighted, $3800, fully 

and oil lighted, $2750, fully equipped. equipped 

All modtU arm so thtignmd at to acconunoAits dynamo alaetnc lighting 
aqaipment, which liie will inatall for purchaser* at nominal cost. 

T he 1912 Haynes car, product of America's oldest and most experienced automobile 
manufacturers, is bigger in every y>ay, more ponerful and more pleasing in ns lines 
than any of its predecessors The time-tested sweet-running Haynes motor has been built wlih 
greater itroke and bore, giving more power. greaU-r flexibility and decreased vibration The wheel 
base has been lengthened The brakes are larger, providing I square inch biwking surface to every IS 
lbs of car And with these Improvementa there are many rellnemenis in atyle, such as the rich black 
body and running gear, with black enamel and nickel trimmings througbouL 

The 1*12 Haynes is now ready for delivery You can see the new models at our branches and 
aueuolea. or we thall be glad to send you a catalogue and name of nearest dealer 


LubrteatJnn Seleah aixl rone s«ii nieui SiMk mauail and nioksL 

rawl oil reeorvorr In lowor bait or Fqolpinent Klsnum dual masnoto 

rrank oaaeaOC niMthnoiyh bissder rou^f Inerlaa* ° Bin, mtri Model U Carburetor silk 


Haynes Automobile Company 
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OOW'T BUY GASOLINE ENGINES 

VmUt vom tmmattmaf "TMg mgmTCR MnMTsrVAIV." a two-<ylnidrr au-olino, koroeciie nr iik-ohol 


PKRIIIEUON PASSAOE, OCTOBER 27tH. 1911 
bog Mm 

Perihelion minus uode . ... 163 26 

Longitude of node 292 63 

Incllnstlon of orbit 33 45 

Perihelion dlsUnce 0 482 

The comet is coming nearer and grow- 
ing brighter, and promises to be an In- 
teresting object. It Is now risible In a 
moderafe-fllzed telescope, and will be ob- 
servable for several months 


Motor OmnilKHM in War 

T he German military attaneuvers thla 
year will, as usual, posies* many in 
terestlng features affecting modem war- 
fare It Is anticipated that motor omni- 
buses will play a very great part in the 
maneuvers 

Each motor omnibus will be provided 
with room for fifty aoldlers and poa|ess 
a speed of about twenty-six kllomaters 
an hour. This experimant was tried 
with a smalt portion at troops last year 
in Qermaay, and waa found te work 
splendidly, the men belnc conveyed to the 
desired posltleoa far quicker than If they 
ihad marched on foot. In addition to 
reaching their dsstlnatloHj muen fresher 
end readier for the woidr before tham. 

This year, when a long march is oc- 
curring, It is Intended to use tJie motor 
omnlbuBes In conJunctUm with foot 
marches. Ths buses will convey a por- 
tion of ths troops ahead, drop them at a 
certain point, whence they wlH continue i 
their Hutroh, refreshed with the reet and 
the drive, and the buses will return to 
the main body for another load of sol-i 
dlent, who will, in turn, h» conveysd to i 
tbs a«w advanced guard. 


Spidera’ Threads in Astronomy ' 

T he cuKlvatlon for eclentlflc tise* of 
certain species of spiders, solely for 
the fine thread* they weave, has an Im- 1 
portant bearing upon astronomy 
No subatltiite for the spider's thread ; 
has yet been found for blspctlng the I 
Hcrew of the micrometer used for deter- i 
mining the positions and motion* of the | 
stars Not only because of the remark- 1 
able Unenes* of the threads are they val- 1 
liable but because of the4r durable quali- 
ties. I 

The threads of certain spider* raised 
for astronomical purpose* withstand 
change* In temperature, so that often 
In measuring sun spot* they are unin- 
jured when the heat is so great that the 
lenses of the micrometer eyepieces are 
cracked 

These spider lines are only one-flfth 
,to one-seventh ot a thousandth of an Inch 
, In diameter, compared with which the 
I threads of the silkworm are large and 
clumsy. 

Turbine Water Metera 

I N the Revue de Mecanigue, Mr, Oaries 
publlBhe* a db^alled monograph on tur- 
bine water meters, or so-called speed 
meters, these are somewhat less sensi- 
tive, but, on the other hand, cheaper 
than those of disk construction 
The turbine water meter consiats es- 
sentially of a vertical shaft ijrovldwl 
with blades, and contained In a chamber 
into which the water is admitted through 
oblique orifices The momentum of the 
water sets the shaft rotating, and a svs- 
tem of toothed wheelB connected to an 
indicator registers the number of turns 
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(126J1) W T H writes. In your 

Anew. r* i,. ( 'oi r.-gpondent». No. IStTO, It la 
stBKil Hint strel la < oiii|>rrHS)blo at the rate of I 
U8 mlUiontlia per attuoaphere of preeauTo I 1 
huvi- till' apiiaratua to make a altnple teal of the 
mutler, n oltndrlial tank, of aheet ‘tin." 12V» 
Iiuliea In diameter »itii cone-abaped ends, 
hR\lug a capaeltj of alrout three ruble feet. 
The "tin " doea not ciceod 1/04 Inch In thick- 
ness My propoaltiun was to pump IG pounds 
per square Inch air pn-asnre Into the tank and 
observe the Increase In the slrth when the 
pri-BBuro was on I llgured that If steel (or 
Iront was conipreaslble (or eiK'nslhle) at the 


The Elkins Saw Filer and Clamp < 




wn I drilling 
ffEiLL machines! 


opiKisile (llrKlIiius 'Ihe experiment seenix to 
Inilltste that tlieje Is no appreciable erlensUm 
of Iron with a tenalh strain of nearU 7 OOO 
pounds per square ln<b A A compression 
ol OH minioiiths In volume per atroospheie of 
pleasure (ells iiothinc of the deflu tlon In one 
(llKHlon onb undei a strain The oo-efli.lent 
of ilsstlell) of steel la «0 <)0<).0()0, which 
imans that om pound pel squan Inch tensile 
atreas will elongate Ihe sted 1 '30.000 noo of 
Its lenctb I'sln* the formula pd - 2 for 

your experiment IG x laUj - 2 a 1 '04 e fj 
and « 0 000 pounds i«t squuri Inih on the 
croes-sectlon of Ihe trimmed iron, 1 '04 Inch 
thli k This would eloiiKati' tin elreuniter- nee 
of the tank o (Mm '‘to ooo.tmo or 1 G.Ooo of Ita 


ktrotur. simple snu^dmble^ Auy meebsnlooan operate 

"" *W1UJAM» KW M L. IttMKMu N. Y. 
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eeaiii of the tank yielded In tin ttrst experl 
inent, and aftn the lost motion was taken up 
you obtained no appreelalde effect from the IG 
pounds pressure again applied 

(12512) S R K saya 1 U there 
such a thing as "hoot ’ Ughuilng, or is all 
lightning "chain' lightning, and what we call 
beat lightning simply the reflection of a dis- 
tant thunder storm oa the clouds) A 
The lightning called "heal lightning" Is usnally 
due to the reflecilon of a llghtnlog flaeb below 
the borlson upon ilouds ahovo the borlaon 
It la too distant for one to hear the tbundur 
from the flash All lightning Is not "chain” 
lightning The real existence of "ball ’ light- 
ning is now (lulte generally admitted by men 
of sclonte 2 When we see obligue raya 
apparently coming from the sun, la this really 
the action of the sun "drawing water," as the 
saying la) A The appearance which Is called 
"the sun drawing water" Is caused by the 


cell has taken their place The dry cell la 
simply a Lelancbe cell In which the solution 
la abNirbed In some material ao that It will 
not run out The cell la then aoaled to pre- 
vent evaporation 

(12614) E F B saya Can you tell 

me approximately bow many vibrations per 
second are required to produce a sound ao high 
In pitch that It would ha Imperceptible to the 
average human car) A The average range of 
hearing in from 10 to about 40,000 vibrations | 
per seooud Some persons are not able to 
connect 18 vibrations per aecond Into a con- 
tinuous tone, and for sumi the Inability to 
hear Is below 40.(V)() This matter Is testsd 
liv a (lalton's whistle, which can be tuned Up 
to mure than 40,<MKi vibrations I 

(12615) J D aske. A filled a driaklng 
glass full of water, plared a piece of paper' 
over tho top, held It (Irmly, reversed the glass 
paper side down, tlicn reiiioyed his hand from 
the paper, the paper reiiudned In its place, 
and the water did not run out of the glass. A 

the outsidi B says it Is vseuuiii and 
ulmosphiiU ptessun W'hlih Is correct) A. 
The experiment you describe Is explained by 
tin siirfae.' toisloii ot the wutci, which pre- 
vuits the air from entering lietwccn the pai>cr 
and the edge of the glass and the nttuosplierlc 
picssun, wbkii bolds the papci up nml pre- 
vents it from dropping off the glusa It Is 
not ne(essBrv to have the glass full of water 
If only partlr full, with air above the water, 
the expi rliiient suects ds Just ua well No 
Ta< uum Is formed 

(12516) F" L) U a«k8 Tbe Nautical 


I (IK) W longitude, 43 N latitude I . hut 
111 does not reach aphelion until JulJ 
ti which dale the day Is 0 minutes 
than Jun< 2lsl 1 have alwnts sup 
liHl the axis of the earth tlpisd tonnrd 
I Ur Its greatest degree on June "let, 
si'quentiv the earth must Is- at aphelion 


this is the date of the longest daytime, or, 
as we term It in common apeech, "the 
longest day ’’ TTits Is bc-caus" thi' sun Is 
then farthest north It is vertically over 
the Tropic of Cancer, and makes the longest 
daytime In the northern bemitpbore and the 
shortest daytime In the ooutbem bi'mlaphere ^ 
There are more degrees of the diurnal arc 
above our horlson In June than In January or 
any other month of the year In the northern 
hemisphere I'lils does not depend upon prri 
hellon at all The earth Is In perlheUoD on 
January 1st to all parts of the earth alike, 
and In aphelion early In July At perihelion 
the earth Is traveling swiftest In Its orbit, 
and at aphelion It Is moving slowest. At 
perihelion the sun therefore makes more right 
asconslun between noon and noon than at any 
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VROBTA i f CUKMUfiHtt. By F, F. 
Pkllftd^lA: Tfa* John 0. 
Wlnoton Oontpany, ^911. l6mo.; 863 
99 ,; nioitratod. Price, |1 net. 
laetMO or treatlBy hte nnUect In tho Moel 
••cyclopedic uuuoer, the eathor, blmtaK « 
p«Mtlc«l BBTdeotr, ha« enHteAvond to tell the 
matt vlth a euburhan lot hair to put In a 
•aecoMtnl vtsetable fanjeii, aad th* tblag* 
vklch MiDh a maa would wlafa to know arn told 
la Bome klad of natami aeqiMBCfl, that tb« 
kaowledee ouiy be acquired and utlHiod to the 
freateet advantax*. The area neocHary fur 
fauiUoa of Tarlona aliaa la ylvea, the beat 
way to apportion the apac« to the rofetablea 
XTown, and the rarloUea moat eartly and 
profitably ralaed, with the moat approred 
methoda of planting, cnltlratlng, aprayhiir, and 
fertlllxlBg I'rutta and berriea are given cob* 
aldcrabie apace, and a atrong argument made 
tor the gi'owlng of them. Rtxty four paget ot 
tUaatratlona brighten and Improve the work. 
Wo note that the only indaa le by chapter 
baadtnea. A detailed index wonld have been 
an appreciated and oaeful feature. 

Hawd Book or Oajmiine Actomhwiuw. 
New York: Auocliulon of Ltoenaed Au- 
tomobile MnnuffictUrera. 

Thia catalogne lllnetratea in the beat poaalble 
Btyle upun fine coated paper tbe Uiacblnea 
Blade by Ihoa* flrma which make up thr Aaauct 
atton ot Ucenaed AotoiooMIu Uanufactnrera. 
Touring cara, roadatera, runabouta. trucks 
power wagona, every conceivable type of gaa- 
propelled vehiel i la here pictured with Ita 
apvctflrattona appended Tbla la the eighth 
annual announcement of tho Aaaoclatlon ot 
Ueenaad Automobile Hanafactnrera, which 
now comprlaea aeventy-nlne makera and five 
Importera 

The BhAKEKTB or Macsiive Wubk. By 
Robert H. Bmltb Boston Industrial 
Bductttlon Book Company, 1910 8vo ; 
192 pp , 204 llluatrablont. Price. <2. 

In the raaMer of text books our atudenta of{ 
mathematlca, pbyalca and ebamtatry are better 
provided for than are our atudenta In techni 
cat and trado acboola aad our ataop apfirentlcra. 
"Tbe Bleuieati of Uacbtne Work" takea the 
learaar through the proceaaea of lay lag out 
work, chipping, filing, and acraplog . harden- 
ing, tempering, and teatlng of tteela , jripe ft- 
tins, aoldartng, and brailng . aligning abaft- 
Ing and InatalUng maclilnea, Thu treatment la 
cowdanacd hut none the leaa careful and 
eminently praefleal. Not technical edidenta 
alone, but every .vohtb who rune a I.ifh • or 
uaea toula aa a hohbr. may benefit by addttig 
thia text iKiok to hla working library 
The OTBoacopE By V. K. Johngon, M A 
New York Spon A Chamberlain. 1911. 
12mo.: &2 pp Price, 60 cents 

/bia la a bruebure aettlog forth the prlncl 
ptM und behavior of gyroacopU teya, (loiii tbt 
aplnntng tup to tlx- moourall ear It abounda 
In inatructlva eiperlmenla, givea plana lot th» 
conatructlan of a model cat with various 
methoda of drive and a special form of con 
tact planes, and hat a final wurd to aay In 
behalf of other atablllilag aystema and their 
probable utility In combination with tbj gyro- 
icoplc method 

QUBHTIOiaS AND ANSWEES FOB AuTOWOBU-E 

Studexts and Mechanics. By Thomas 
H. Russell, A.M., M.E Chicago. The 
Charles C Thompson Company, 1911. 
8vo ; 140 pp. 

The queatlouB progreaa In logical order from 
basic prlnclploa and tbe main (oalurea of con- 
Btructlon and operation to acceaaorlea. details, 
and varying methoda Tbe eatecblam differs 
somewhat from moat guides of similar form. 
In that the answer does not Imuiudlately 
low the query iDBtead, there la a ebapli>r of 
numbered queatlona followed by a chapter of 
correspondingly numbered answera. Thia fi 
urea the use of tbe queattona aa a review 
yet places the answers within easy aeceai in 
case ot neod A drawback of tbe catechism la 
Its eotlre lack of lllustratloii. This aomewhat 
gnfita It for the use of the absolute novice w 
leas aupplamentary wortta and diagrams are 
band It la particularly designed, howevi 
for echool bmching, tor tbe machine shop, 
before the board of enmlulng engineers. For 
any of tbuae imrposea *t Is well conceived 
coven the field In, a coutmeuduMo laannet., 
MeohanIus f«b ENOi»a»«a. A Text-^ook 
of Intertnsdliite Standard By Arthur 
Morloy, M-Sc. Now York: Longmana. 
Green A Co„ 1910. Btro.; 290 pp,; Uhis- 
tratsd. Price. 11.20. 

Ag a taxtvbook, this la Wbsat tb SU a 
brpoght about by the taut ttmt the requlre- 
awnta of atudente lu rtiglB«eMag are hot Iden- 
tical With those of th« atttdont In general 
settMe. Blaca englnwring atudsata oonatttnte 
a latga tMuporttou of tlm MTonmeat for 
meckanlos glaaaes in tacbnUtal aekoola it la 
oirty right that they be provided wKh • conrao 
wklebeJwugaUea atkmtel aoada. Tba 

aatkor adham to «• graWtatlwal ayirte 
halts, dsfrib^sg 4,0“ pr*ott«Bi grotsids aad' 
paiwtlttg ««t thathirith prepar primlaea It la 
lilai aa ratfamai aa’tb# •^wdai" kriitem which 
H fWiiimad tb school work aad maat be dta- 
’ odr^'upah taking up prWtlcal pyoblema In 
At 1* aakuflsM, that ««• wstder 
, Sl’-HmUlhW ' with tlgrbni '♦» tta ptagnmrtdag. 


tho eltnienta of trlgonontetry, and cutra plot- 
ting The calculus has not been naed The 
court* laid down should easily be completed In 
a year 

Intboduction to Oenebat- Chbmistbt. By 
John Tappan Stoddard, Ph D , New 
York The Macmillan Company. 1910 
8vo ; 482 pp, Price, fl 69 net. 

The Informetlon here given la graded and 
arranged with a view to Ita use aa a first- 
year course In cheiniatry. Tbe Importance of 
Bound retaunlng from experimental roaults la 
recognised, and much ot the work given la of 
nature to Induce In the student the true 
aclentlfic attitude combined with entbuslaam 
Judgment There arc no pictorial llluatra- 
tlona, the writer arguing that tbe class room 
laboratory furnUhea sufficient concrete ex- 
amplet In apparatus, white confusion Is apt to 
arise when the drawings of a text-book differ 
In general form or In detail trow tbe actual 
experimental apparatus used. 

Good ElteiNBEBiNO L,rrEKATUiiB What to 
Read and How to Write, With Sugges- 
tive Information on Allied Topics. By 
Harwood Frost. Chicago- Chicago 
Book Company. 1911 8vo . 422 pp. 

Aaaumlng that every engineer la sooner or 
later called upon to do aume form of literary 
, Mr Frost eaiaya to Instruct the en- 
gineering fraternity In the art of written ex 
presaloD — In tbe preparation of reports. epedO- 
catioua and contraeta. and of deaerlpUve 
papers for technical societies and perlodleala 
tew rules In grammar and orthography are 
given, but thr Instruction la mainly confined 
Imparting auch knowledge aa will result In 
) clear and forcible deacriptlon of works and 
ideas The author U not only a succetaful 
r of tcooka hlmaelf, but was formerly 
editor of 1'he Enginterinn /Hpeef, and the work 
full of the most coude-nxed and valuable In- 
formation which readers and writers of technl- 
BUbJecta would be benefltea In learning 
There are chapters on collecting and arrang- 
ing material on exerelalng tbe niemorr, on the 
preparattun of manusertpta, the “field" and 
"policy" ol t<-c'holcal Joarnala. and "tbe mak- 
ing of a book " 

Polar Exploration. By William 8 
Bruc«, LCD. FR.S.B. New York 
Henry Holt A Co., 1911 12mo ■ 256 
pp Price, 76 cents net 
Tbero is a peculiar fascination about polar 
adventure that aeeme to be in tnversr latio 
a rigota and loneUneaa Dr llruee, with 
expoditiona to hla credit recounts In 
simple, forcible KnglUh the facta of wbleb 
1 and extended obaervatlon hae made blm 
Iter lie le-gio* b.v stating aationomleal | 

ir davs and nights tire each of six montha 
atlon , that It Is always noon at tlx |x>b'. 
dher light or dark, nitliougb there ore 
nltornatlous of aeasonK . that the sun deecrlbe* 
acendlng aplial during one aeaaon. and a 
deacendlng aplial at another Having seen 
that the reader forma a right conception of 
conditions, the author proceeda with di 
eerlptlon and (oniment until he has packed 
between the eoveia of his little book pictures 
of Arctic sea and ter, obaervatlona on colora- 
tion, and on plant and animal life, and thrill 
lag tncldeota on ship and Oor. Blch as the 
(Illume la In adventure, Its chief rlalm to at- 
tention Is In showing the alms of iwlar explor- 
ation In Its relation to artenee and biology 
A work of greater length and Importance la 
promised 

The Evolution of Plants By Dunkin- 
fleld Henry Scott. M.A.. LLD.. FJIS 
New York Henry Holt A Co.. 1911 
12mo , 256 pp ; llluttrated. Price, 75 
cents net 

“The Evolution of Plants" la an attompt to 
tell “the story of tbe devehipment of flowering 
plants, from the earliest geological tlmca, un- 
locked from ti-ehnbwl langnare " Dr. Scott 
re states In brief the Darwinian theory, after- 
ward dealing ai conxidergble laBgth with the 
problem and the evidence. There are chapters 
on the evolution of the aaed plaata, ot the 
ferns, ami of tbe higher spore plants. Tb« 
story coDi'lades with deductions drawn from 
the fotwll record as compared with tbe or- 
ganlama of existing plants, from the llkeneea 
between fern and aaawaed, from tbe eon- 
slsteaey betweeu the thallus-tb«ory and tho 
foasU record, and with theortea of a mote gen- 
eral kind based upon tha known facta A few 
errors which have eacapad the attention of the 
proofreader do not materially affect tha popu- 
lar value of the book. 

SiocoNP Course in AixnoBA By Herbert 
E. HBWkea, Ph D,. William A. Luby, 
A.B.. and Frank C. Toaton, Ph B. New 
York: Ginn 'A Co.. 1911. 12mo : 264 
pp,; Illustrated. Price, 76 cent*. 

The courac as laid emt Includes ait the 
topics necessary for entraaca to ewUego. and 
la particularly adapted to stadenta whoso 
aecood year lu matbematlct haa I 
to geometry The first part of the covtrte ii 
a vary thoraugU review, leading Up to the ad 
vanned material In Which the beat methods 
new or old. are employed. Oripha Are MlllUeil 
lu an Ingenious manner In coanectlon wlHi 
lugarlthma, and all the eaarclaea and problem- 
aim m present new aOd vatlatt material In at 
apiieaUMff way. 


Dependabilitj^' 

Acx^uracjr 

Safet}^ 

are the three cardinal points in 
PERFECT revolver construction 

From a scientific standpoint 
the 

SUPERJORy 

Smith & Wesson 

revolver 

represents the maximum of perfection. Its 
worth has been attested by satisfied users 
all over the world. 

It has brought the winning score m prac- 
tically every national championship. For 
over half a century it has safeguarded the life 
and property of a people. 


This trade-mark guarantees 
satisfaction. Smith & Wesson 
Revolvers are made in a van 
ety of models suited to every 
individual requirement. Each 
model IS described in our handsome book- 
let “The Revolver.” May we send you 
a copy free? 

SMITH CSi> WESSON 

^TMANUFACTURBR* OF SUPERIOR REVOLVERS 

438 STCXKBRirXJE STREET SPRINGFIELD, MASS. 
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W RITE to us and we will refer you to a Scientific 
A merican Supplertier* that will give vou the very 
daU you need , when writii .g please state that 
you wish Supplement articles. 

Scientific Americxiu Supplement et\\dei are written Ly 
men who stand foremost in modern socner and industry. 
^ Each Scientific American Supplement coats only ten 
cento. But the mformation it contains may save you 
hundreda of doUarg. 
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In the Shop— About the House — 
In the Manual Training School. 

A Carborundum Sharpening Stone means sharp, 
perfectly conditioned tools — and sharp tools mean 
better \t ork 

Any man or boy w ho uses tools of any kind needs 
a Carborundum Sharpening Stone — the most re- 
markable sharpening agent ever discovered 

Hardware dealers everywhere sdllthem, if yours 
doesn’t, send direct — don’t be 
sansRed with an inferior stone. 


1U7H 

Round combination stone foi 

r carpenters 

«l.oo 

]0k-l' 

ObloiiK 1 onibmation stone 


1 25 

108-}- 

Oblong combination stone in 

aluminum b<}X . 

2.75 

109-F 

Scythe and grass hook stone 


.25 

]14-F 

SpoiT-man’s pocket stone in i 

init leather case 

.75 

149-F 

Pocket stone m cardboard ca* 

,e , 

.15 


TH£ CARBORUNDUM CO. Niagara Falls, N. Y. 


JMm «f Wrff* CwMt.-We mA In 
Oomo# that Prof. M«* Wolf hlniMlf hM 
re-located, on the l»th of luno, comet 
which la known by hla name. Itt p«l- 
tton on that date at 12 h. 4 m. S a. (mean 
Koeniasttthl time) was R. A. 18 h. 4fl 
m. 16 a. Dec. 18 deg. 28 m. N. The hrliS»t- 
Been was equal to that of a atar of the 
fifteenth magnitude, eo that Use comet 
wme juet vlelble in large Invtrumenta 
This periodical comet take* 8.828 years 
to complete Ite orbit It passed Us peri- 
helion on May 4th, 1905, so that it is 
due to return there In the early muntbs 
of 1912; Its distance from the sun will 
then be 1.696 (refer to the earth's dis- 
tance from the sun as unity); In apheMon 
the comet reoedea to a distance of 6.86*. 

The Ivory Supply.— In view of the 
rapid disappearance of the herds of ele- 
phants which formerly roamed In Africa, 
and the limited number of those animals 
remaining In Asia, attention has been 
called to the enormous supply of Ivory 
which exists In the frosen tundras of 
Siberia, and which, It Is thought, will 
probably sufllce for the world’s consump- 
tion for many years to come. This ivory 
consists of the tusks of the extinct spe- 
cies of elephant called mammoths. The 
tusks of th^ animals were of great slse, 
and are wonderfully abundant at eome 
places In Siberia, where the frost has 
perfectly preserved them, and in many 
cases has preserved the flesh of the ani- 
mals also 

The Intrliwic Ugfat of the Stara.— 

According to L'Aitroncmie, M. Nord- 
mann, of the Observatory of Paris, has 
made some Interesting calculations of the 
Intrinsic light of a number of stars, based 
on the results he had previously attained 
In regard to their effective temperatures 
The brightness of a star, as seen from 
the earth, does not depend wholly upon 
Its slse and distance Thus M Nord- 
mann finds that Sirius and Vega emit 
light the brightness of which Is six mil- 
lion candle-power per square centimeter, 
while at the other end of the scale the 
light of Aldebaran amounts to only 22,000 
candle-power per square ceutlmeter The 
Intrinsic brightness of Vega Is, according 
to this calculation, nineteen times that 
of the sun If Vega were of the same slie 
as Aldebaran and at the same distance 
from the earth, the former would appear 
to us over two hundred times as bright 
as the latter 

Omob Ante and Qnsan Bees.— It Is 

claimed that the queen ant has not had 
justice done her by natarallsts. As com- 
pared with the famous queen bee, she Is 



turo In fact, they are, In many Im- 
portant respects, diametrical opposites. 
The queen be© Is, It Is pointed out, a de- 
generate creature, unable to nourish 
either herself or her yoan8, to visit flow- 
ers, to build combs, or to store them 
with honey. With the queen ant quite the 
reverse Is true. She Is held to be a per- 
fect exemplar and embodiment of her 
spedea, and the worker ants auffer from 
Incomplete and retarded development 
The queen ant Is a very Industrious and 
Intelligent worker, and, In the opinion 
of the authority mentioned, she forms 
an exceedingly Interostlnf subject for 
study, and has not hitherto been wall 
understood. 

The Australian Aatanfk Kxpadftlon. 

—Dr. Douglas Mawson, of the University 
of Adelaide, recently addreaeed the Royal 
Geographical Society, in l-OBdon, outlin- 
ing the plans of the eapeditlon which 
win leave Auatralls under his canmand 
about the end of this year. The object 
Is to explore the long streteh of coast 
known as W'lke# Land, lying between 
Cape Adare and Qa uaberg (Kaiser Wil- 
helm 11 Land). Several parties will be 
landed at various i olnts. The ekpedltlon 
Is being recruited -hlelly from gradnates 
of the uTtlversliles of Aastralla and New 
Zealand, and e^ery meeabar of the land 
parties will be a specialist In some brsnoh 
of science A visit to th» south miupaetlc 
pole Is part of the programme. Vrou a 
geographical point of view tW* under-' 
taking appears llkeb to ytrtd the most 
Interesting results of any o, ii« Antarc- 
tic expeditions now projected or in the 
field. -> 



VainoMMu— Prof. Tbeodord lUehards. sayi 
Kaoidledpe, ha* mptoyad « method 
aleotrioai contacts for meagmlng volumes 
very accurately. As the bmi'imut Is tow- 
ered so It eaa be set to Just make or 
break an electrical ooataot co&slatlng of 
a fins platlnom point. He has ueod the 
method to determine dUEOrenoas tn tite 
compresstbnittes of tlqulda 

gouBd Waves Prednoed hy the Oadlto- 
tory Disckaive.— The osctllaUng spark 
discharge produces sound waves which 
are not directly recognisable by the ear, 
owing to their high frequency Their 
prt«ence has, however, been demonstrated 
by Mosers Campbell and Dye, as de- 
scribed In the Slectririan by a modifica- 
tion of the well-known Knndt's dust tube. 
A glass tube eVoeed at one end le placed 
In front of the spark gap, tn such manner 
that the sound waves are reflected at the 
bottom of the tube, forming loops and 
nodes. In order to ascertain the position 
of these loops and nodes, a ainall amount 
of lycopodium powder Is sprinkled In the 
tube, when It collects tn small bsape at 
the nodes In this way the experimenters 
ascertained the existence of sound vibra- 
tions of a frequency lying between 140,- 
000 and 800,000 periods per second. 

A WlrdssB Automobile. ~A number of 
cadets from a military academy of the 
Northwest Is now making a tour of about 
three thousand miles throogh the Bast 
and back to Chicago In four automohlleB, 
whose engines drive the generators tor 
the electricity of the wlreJass apparatus 
with which each machine is equipped and 
the machines arc operated about thirty or 
forty miles apart, communication being 
maintained by means of the wlreloas 
Elach machine Is provided with an exten- 
sion mast, while balloons, also forming 
part of the equipment of each machine, 
can be utilised for carrying the antenn* 
uires to any desired height The expe- 
dition anticipates visiting Washington, 
Annapolis, New York, West Point and 
other points of interest throughout the 
East. 

Calibrating Tubas by Electric Rcekt- 
aace MaaaursnMnt. —The measurement of 
resistance of a mercury column has been 
employed by T R. Merton to calibrate 
capillary tubes, always a troublesome pro- 
ceeding when done by measuring the 
change In length of a pellet of mercury. 
The Engllsb periodical Knowti’aife de- 
scribes Mr. Merton's method as follows' 
The ends of the capillary tube communi- 
cate with two mercury eupa which are 
connected to one arm of a Wheatstone’s 
bridge. The mean radius r Is given by 
l-f2dr 

r* = where I is the length of tho 

irxf 

capillary, / the found resistance and d a 
correction for the stream lines at the ends 
of the capillary, k the specific con- 
ductivity of mercury It has occurred 
to the writer that measurements of vol- 
ume in gas burettes might be made by 
Inserting an iron resistance wire down 
the burette inside so that the mercury 
uncovers more or less of the wire as it 
Is raised or lowered, the change tn re- 
alstance of the wire being accurately 
measured. 

Handling ban Ore with Eleetric Mng- 
neU.— -The Blectriml World states that at 
Moose Mountain Mine in Ontario. Canada, 
blghgTade magnetic iron ore Is picked 
froitt- the ground and loaded Into oars by 
eleotro-magneta. The ferrous material 
found on the aide of a hlU Is looaened 
and broken down by blasting, and rolls 
to the foot of the hlU, whore an electro- 
magnet, monnted on a crane, picks It up 
and loads It Into mine cars, at the same 
time making a rough separation, stneo 
rock and non-magnette material are left 
behind. The electro-magnet can handle 
1,280 pounds of pig-iron at a load, bat 
tke magnetic quality of the unrefined ore 
is anch that 806 pounds can be picked Up 
easily. This is the average of a number 
of lokds tbv individual lift somettmes 
helnig several hundred JKnmds greater. A 
Steam sbovel was fortnisrlr used for load- 
ing the ore, bUt the dedkltg and hardnet* 
of the tdagnedte deetroyad the buckets 
rapidly. The aleetrMnagnsU also save 
handUng a qnantlty of stone, nnd thus 
relieve the cruehing and ^lagaetic asp- 
awitlng plant, where the mfitertsl la 0tl* 
detttratad bsfoi's 
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The fiiiipote of thit journai ta to iccoid accut atelj) 
and tn simple terms, the wotld's progress t« scientific 
li non ledge and industrial arhiefemetit. it seeks to 
pieseiil this information in a foim so readable and 
readily understood, as to set forth and emphastee the 
inhrivnt charm and fascination ol science. 


Tlie New Aerotechnical Institute in Paris 

O N'K (if tiu indst notalili i\ tills of tlic year, 
both to niTonauts anfl to tin. stieiitific world 
in gonernl, is the cstoblisluncnt of tin great 
liiborutory to be known as "L'lristiliit Aerottclimque 
(It ri’nivt rsite dt Puns.” 

The donor is M Henri Deiitscli dt lu Meurthe, 
long known ns a munifici nt jmtron of those daring 
spirits who nre st eking the eomiiiest of tin air. Tht 
optnirig ext reises took iilaec on the sixth of .July 
before n distinguished assenihlagt, the iii'iiigural O'l- 
(Iress being delivered by Prof A[iptll, uietnbcr of 
the Acndttny and Dtan of tin I aeulty of .Seientes 
The institute consists of an iinnn rise laboratory tor 
the study of pracTieal problems in acronauties by the 
aid of the most ndvanttd seienei and with an eiiuip- 
int nt as perfect ns i>ossible. An miporlaiit feature 
IS a trnek l.'itlS fttt hing, on which speeially 
constructed ears run. giving ojiportunity for the 
study of the o))i ration of planes, propellers, and 
other parts of the maehiiies when moving through 
tilt air nt liigli speed 

Th( re are assoeiutid laboratories of Physics, 
( iiemistry, and .Mrchaiiics for tht ins estigation of 
till iiifttt rials used, with nlcrciKi to such (pies- 
tioiis as tilt ir jiuriti, durnbilitv, clasticitv, strength, 

• Mid resislaiK t , 

I III sen i( ( s rendered h\ this rcinarkahh insti- 
tution will he twofold. In tin first jilaii tht re will 
h( a fit rmnm lit staff of iiivt stigators making melh- 
odita! nsturelus in tlie (iideator to .iseertiiin till 
iundamental data necessary to aeronautK al aehietc- 
iiicnt .Ntcondlv. tli< establishmt nt will be open to 
irneiitors and liiiildcrs of aircraft wlio wish to ti st 
till ir .ififiai nius, and to iiiaki rs desirous of trying 
out lit w ideas I'urthi rinore, ,ili its rcsourees will ht 
fiiit 1 sfiresslj al the disfiosilion of officers and tn 
gmi I rs designati d by the resptctiM Ministers of 
sr ol till Marine, and of J’lihlic V\ orks 
rill fdans liaM hten conceived and executed by 
lie will'kiiown I iigineer. M Hugoii Details of 
111 iiiagcnii nt, jiroj^rams of txpcrimiiit, anil methods 
ol risiarih iuiM lii i n clahoratid hv a council com- 
posed of tie foiiiider, of otfii tTs and cngirii ers rcfjri - 
siiiting the miiiisti rs coiictriitd. of liuilders and 
fir.utiial airiiun, and of (oiiipiteiit scientists and 
lilt mill rs of the f.ii iiltv , such as tin firofcssor of 
I xpiriinintal Miclianies and llii noininei to tin 
( h.iir of .Xviatioii founilid hv 'I Uavil Zaharoff 
In a brii f resume of tin chit I firoldtnis to be at- 
laiktd, Prof .Afifxll poiiitid out tii it the motor w.is 
flu tirv luart of all aircraft, win Hit r dirigiblts or 
K ropl.iiH's. and in tin ease of the billi r tin shght- 
I st (liticf In this essentiil organ, sut !i as iniperfecl 
aclnni oi tilt larbiirelir, or ignition or luhriialion 
ststiiii, might preiipilatt a catastrophe. Henet 
I In ri IS sjKcial jirovisnui of a tlionisfgh etfuifuuent in 
I In iiislitiite for the ih ti nmnation dC fin isstntial 
faits n girding motors, siitli is coiisuni|'\on of fuil, 
horsi -flow I r, ret olutions pi r niiiiiifi . etc 

Dt aliuosl equal importanii art the jiroptllers, 
Hciiii iiidiators will bi riiadc to ascertain the 


( liar.'icTeristics upon which the propulsive power and 
I Hieieney of propellers depend, besides deterimning 
whither their action is the sanii when recohhig in 
an artiheiul current of air as when driving a iiia- 
ehiiit through the atmosjilicrt 

"Hut the most important and as yet the most 
obscure subject of all,” remarks Prof Appcll, “is 
Aero-dy naniies itself. What are the laws of the 
ri sislaaice of the air? Can they be exaetlv de- 
termmid by placing a plane in an artifici.il current 
of air ns in the admirable < Jtfiermients reeintlv con- 
ducted bv M. Eiffel? Or must we admit that the 
jilninimena affecting the back of tin plane differ 
uceordiiig to whtther it is placed in a current of 
air from a hlowt r or wliether it is driven forward 
in free air like the wing of an aeroplane? An ex- 
ju'riinenlal thesis recently presented to the faculty 
b\ the Due de Guiche tends to confirm such a dif- 
ference.” 

It will be an object of the tnatitutc to carefully 
(ompare such experiments as these, and the car 
running on a track is i xpected to be particularly use- 
ful in this connection. Besides a car for testing 
propellers there will be « second one electrically 
propelled, which will be used tor testing full-stxed 
aeroplanes, at a possible speed of 110 kilometers 
(68..9 miles) per hour. Rii^sterlng apparatus will 
permit the measurement of the various pressures it 
is desirable to determine 

For ekperimenta with smaller surfaces a special 
circular building, the largest ever constructed for 
this purpose, will be used 

These cars will be very useful to inventors who 
wish to test their devices. By placing the machine, 
or A reduced model of it, on the car, it may be seen 
at once iThether practice confirms theory. 

In the same Why may be estimated without danger 
to the pilot the influence of the shape of the wings, 
of their angle of attack, of the inclination of the 
rudders, as well as the value of various passive re- 
sistances. 

All these results will serve, as Prof. Appell points 
out, for the establishment of fundamental fonnulse. 

' The general equations of the movement of the aero- 
plane have been given,” he observes, ‘‘authoritatively 
by OUT colleague, M. Painleve fin hhi treatise,! 0* 
the Dynamics of the deroplamjt), but they still eon- 
tain many unknown coefficients. 

"The delenninalion of these coefficients must be 
made liy careful experimentation. The experience 
of actual flight is too complex, as all the elements of 
the machine are operating at the same time, and it is 
III nee impossible to study separately the effect of 
each of them. The inctliod of the car, on the con- 
trary. permits tile analytic study of the individual 
role of each part, and the founding of the technique 
of the ai roplane upon a solid scientific basis " 

t)ne of the chief aims of this new resiareli labora- 
tory' is the solving of the problem of automatic sta- 
bility, winch is the principal problem still n iiiaining 
for the aeronautical engine'! r to clear up The long 
track In the open air will make possible the testing 
of all sorts of stabilising device's uneler actual oem- 
ilitions of flight, while slinilar tests on models can be 
made on the track within the circular building. A 
power plant of 200 horse-power furnishes ample 
electricity to drive the testing cars at high speeds 

The whole concept and execution of this great en- 
te rprise breathe a generosity and public-spirited en- 
deaior creditable alike to the founder and to the 
sal ants nssociate-d with him. It cannot fail to be 
jiroduetivc of results of great and jicrinancnt value 
ill flic new art of air traffic. 

A New Relic of the Parthenon Gablee 

T HK extant sculptures of the Parthenon, 
which the cum nt opinion (rroiieouslv attrib- 
utes to tiu great Pheidias, are distributed in 
four jirincipal groups. Several fine horse heads of 
the east gable and two (wupled human figures of the 
west gable remain in situ on the front and back 
corniees of the famous temple. The building re- 
tains, also, the twenty-eight mutilated metopes of 
its exterior, Doric friexes at front and back, and 
the sixteen very slightly injured relief slabs of Its 
low relief Ionic frieze at the west end of the temple, 
where the procession of Athenian horsemen is still 
forming. I.ord Elgin's Italian agent I.uskrl spared 
some additional blocks of both friezes on the long 
north and south sides of the ruin, when he threw it* 
eorniecs down td free and extract the sections wliich 
he conveyed to Xnndon through the vicissitudes of 
the Napoleonic blockades. It will be remembered 
that Lord Elgin himself was held prisoner in France 
for a season. But only one of his consignments of 
Athenian marbles was captured by a French frigate. 
The Scotch earl’s generous rival, the Marquis de 


Choiseul, purchased and returned this to Us British 
owner without charge. Part of the broken but 
superb torso ol Poseidon, another torso supposed to 
be Prometheus, and the semi-figure of the moon god- 
dess Selene driiing her steeds into the brine are 
amoH'; the Parthenon marbles preserved in the 
Akropolis Museum. Another is the splendid frieze 
block W'lth die sacrificial cows, which Count de 
I.aborde excavated at the foot of the temple in 18d0. 
A more recent excavation at Athens resulted in the 
recovery of the head of Hebe from the east frieze. 
Athens has never yet forgiven Lord Elgin's capture 
of the major part of its Perikleian Inheritance In 
earven stone. The Elgin collection became the 
profierty of the British nation for 86,000 pounds 
sterling in 1816, and has been the British Museum’s 
most priceless of art treasures ever since. 

The Louvre Museum, across the Channel, has the 
single slab of marching Athenian maidens which 
Choiseul secured. It Is likely enough that France 
and not England trouM have got the whole treasure 
if Nelson had lost the battle of the Nile In 1799. 
The present Due d« Laborde has a fine female head 
from one of the Parthenon pediments at his Paris 
hotel. This relic reached France by way of Venice. 
Borne scholars believe it to be a remnant of tbe 
Victory who drove Athena's car in the west ghble. 

Besidaa the Choiseul slab, the Louvre owns the 
detached bead of a Lapith from one of the centaur 
metopes at London. An American specialist, Dr. 
Charles Waldstein, first fitted the two together. 

So much for the Parthenon sculptures at Athens, 
London and Pans. 

Very few other fragments of the world's most 
renowned group of decorative sculptures have been 
located. 'The celebrated horseman of the Vatican 
was once classed as one. But it was only the tomb- 
stone of some Athenian roughrider. Palermo has a 
pretty fragment of the eastward Ionic frieze, the 
Duke of Modena at Vienna has another of the south 
frieze; a third frieze fragment was recovered from 
a garden rookery in the north of England a few 
years back. Carlsrulie and Copenhagen have pieces 
of Parthenon metope slabs from the Doric frieze of 
the temple. 

Dr, Jan Six, the son of the Amsterdam medalist, 
-is|4 a daocendant of Rembrandt's familiar Burgn- 
nUster Six, has the merit, and the rare good for- 
tune, of locating a very importont, new fragment of 
the Parthenonian pediment groups, in the Royal 
Museum of .‘Stockholm. A female head which he baa 
just published in The Journal of Hellenic Studies 
lias hitherto borne the perfectly arbitrary name of 
"Dejanira ” The Stockholm marble has the same 
characteristic blocked modi ling as the badly weath- 
ered bead of the London "Theseus,” and that statue 
is the only conijdele pediineiital figure with a head 
on its shoulders. The new' marble agrees, in thi.s 
resemblance, with the Due de Laborde's female 
head. Tins air de famtllr is, indeed, the eliiiehing 
argument for tht attribution of both the detached 
heads to the studio of the Parthenon sculptors. For 
of lieads and statues chiseled over life size in 
Prntelir marble tlicre arc many. It is the eye that 
must decide. Kalkinann and other classical archie- 
ologists have enriched the machinery of their favor- 
ite science with tables of comparative dimensions 
which are a Inine substitute, at best, for the imme- 
diate perceptions of that sensitive organ. We sup- 
press the dry figures in the present ease 

Persons familiar with Anna Akerhjclm’s letter to 
her brother Sam, containing a contemporary account 
of the explosion and wreck of the Parthenon by a 
Venetian shell, in 1687, will find the Dutch critic’* 
lucky location of a trophy of the fall of Athens in 
Sw'eden no mom' surprising than Weber’s purchase 
of a similar one at Venice. Anna was a Swedish 
companion of Countess Konigamark on board qf 
Francesco Morosini's squadron. Count Konigamark 
himself commanded a force of Hessian mercenaries 
under Morosinl. One of his Germans pointed the 
fatal mortar which compelled the Turkish garrison's 
surrender of the citadel on September 28th of that 
year. A deserter had brought Konigamark tbe in- 
formation that the great temple was the enemy’s 
chief casemate and powder magazine. Three hun- 
dred souls lost their lives ih the historic explosion. 
The number included the harem of the Turkish com- 
mandant. 

• One may indulge the fancy that Sam Aherbjelm’s 
sister carried the Stockholm head to Sweden, Just 
as some other folloWet of Morosini must have taken 
the Weber-Laborde head to Venice. As a matter of 
record, tbe broken Dreek head waz in a collection 
made at the royal Swedish castle of Drottningbolin 
by Frederick Great’s sister Queen Dotiisa Ullfos 
of Sweden, before her aceesskrtj in lYW, 
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William . Napier Shaw, F. R . S. 

The Head of the Official Meteorolop:i(‘al World 

By G. Fitzhugh Talman 


▼ ▼ death In 1907, rellnquiehed the presldenry of 
the International Meteorologleal Committee — an ae- 
Boctatlon comprlalng the director* of the principal 
national weather aervlcee of the world — the choice of 
hie TOcceeeor enUlled no delay or dlecueslon, The 
committee waa alngularly fortunate In having among 
its membere a man Ideally fitted to occupy the by no 
means eaey position of head of official International 
meteorology. Others had contributed more conspicu- 
ously than Dr. Shaw to the advancement of the world's 
knowledge of the atmosphere; but no one even ap- 
proached him In those personal qualities that stand 
for iHcoeasfiil leadership. 

Dr, William Napier Shaw, president of the Interna- 
tional Meteorol(«ical Committee and di- 
rector of the Britlah Meteorological Of- | 
flee, is a man whoee personality com- 
pels attention. PhysIcaHy, he is ahovo 
the average In build and stature. Any- 
one who la prone to notice canine af- 
flnltlea In the human species would 
unhesitatingly class him among the 
mastiffs. Temperamentally, he is 
placid and self-contained, suave and 
tactful, under all the harasBlng cir- 
cumstances that beset him as an ad- 
ministrator, national and International 
Intellecttially, he Is the kind of man In 
whom we like to see the realization of 
the Ideals of the Bngllsh universities. 

Fils wr'flcr happens to be physical sci- 
ence; but this fact does not warp hie 
appreciation of the humanities In bis 
public addressee he is prone to quote 
poetry. The quotations are always 
fellcHous, and fit In quite naturally 
with the speaker's graceful prose, which 
has Itself a poetical undercurrent 

Bom at Birmingham In 18n4, he was 
educated first at King Edward's School, 

In his native town, and then at Em- 
manuel College, Cambridge His 
studies In physics were rounded out 
nt the tTnlverslty of Beilin, under 
Hetmholtr,, whence he returned to 
Cambridge as fellow of Emmanuel, be- 
coming later university lecturer In ex- 
perimental physics, and then assistant 
director of the Cavendish Laboratory 

In iSSfi, after the Introduction of 
"New fliatutes for the University and 
C,ollegeB,” he married Sarah, second 
daughter of Dr, T Harland. of Salford, 
heraelf attached to the teaching staff 
of the university, as lecturer In mathe- 
matics at Newnham Mrs. Shaw has 
kept up her Interest In educational 
matters, and Is an active leader In 
the educational section of the British 
Association She Is also an arAmit 
amateur photographer, and we are In- 
debted to her skill In this direction for 
the portrait of her husband that ac- 
companies this article 

From the beginning of his academic 
career, Shaw displayed an Interest In certain applica- 
tions of physics to meteorology, and he carried out 
special Investigations for the Msteorologloal Council 
of the Royal Society long before he dreamed that he 
should one day be called to the directorship of the 
Meteorological Office The first course he gave as lec- 
turer on natural setehoe at Camh.rldge was on 
meteorological tnatruments. In 1897. Fortunately, 
however, for hit aubaequoDt sareer as a meteorologist, 
he was at the same time laying the secure foundations 
of a general knowledge of phyelt^ and mathamattes— 
ths neoeeaary propssdeuttoe of all serious work In 
meteorology A glance at the Hat of hts contrlbu- 
tlopa to Mientiflo literature during bis residence at 
CanbrMge mveels an extraordinarily wide range of In- 
tereete; eleotrolyale, yentilatlon, acoustics, pyrometry, 
thermodynamic problema, were a few of the suhieeu 
that he attacked with eapeelal seal, and to which, In 
each caw, he added eomething of hie own. Aa early 
as 1886 he puUtofaed, conjointly with Otasebrooh (now 
director of the KatUmal Fhyateal Laboratory), A text- 
book of imMitioal phyetoa, vhtch has passed through 
Wrorml edMana. 

When tn 1891 he was elected a fellow of the Royal 
•eoloty he heitd a cmniaandltig position athong 


physicists, end his genius as an educator was con 
ceded to have placed the teaching of physics ut ('am 
bridge upon a more dignified footing than had c-ver 
before been granted to It — but he waa hardly yet ac- 
counted a meteorologist In 1897 ho succeeded Stone, 
the Oxford astronomer, as a member of the Meteoro- 
logical Council of the Royal Society — which was, in 
those days, the governing body of the McUeoiologlcul 
Office. Not until 1900, however, did he dehnltely em- 
bark upon a meteorological career. In that year R H 
Scott retired from the position of administrator of 
the Meteorological Office tas secretary of the council), 
and Shaw waa called from Cambridge to succeed him. 

From the moment that be took up his new work In 
what. In a recent tribute to a deceased colleague, he 


forecasts, and the siiperintendc iii !■ of the 
mental oQiilpmcnt, along witii ini idental 
duties, might well he exlcected to ahsorb all 
ergteg of the little staff of meteoroInglstB ah 
formerly housed In the craiiiiied ejuarters 
piano shop" foi which Ur Shaw's epithet 
tentlous" was somewhat uiiiitilv charitable — I 
last rear, more happllv Installed in new e 
tlvely spacious premises In South Kenslngtoi 
however, Is far Indeed from being the case 
Intervals the office publishes memoirs on 


to the relation of routlm to extra- 
routlm duth-s at tho office in the fol- 
lowing words 

"There Is a tetidi-ncy among some 
of my nieteoiolugUal friends to con- 
sider that a meteorological establish 
nient can be regarded as alive, and 
c*ven In good health. If It keeps tip its 
regular oufpttt of observations In 
profiei 01 del anil tip to date That Is 
a view that I should like tn see 
changed To me, 1 confess the specu- 
lation which may bi> dignified bv the 
name of meteorological researeh Is the 
part of the office work which makes 
the drudgery of loiitlne tolerable For 
my part I should like evi-iv worker In 
the office, no niattet how hiiiuhte Ills 
position mav be somehow nr other to 
have tho opiiortunltv of realizing that 


weather, and I do 
establishment, or 
Ihhnient, that de 
ran be regarded 
i It feels Itself in 
speeiilatlon whlci 
icement of know! 


pends upon sele 
as really alive tr 
active touch with t 


DR. WILLUM NAPIER SHAW 
President of tlie Internationa] Meteorological Committee. 

has called “the unpretentioua room over a piano shot) 
In Victoria Street which for more than forty years 
has been the chief center of moteorologlcal work 
In this country,” the Meteorological Office awoke to 
new Ufa. Official meteorology Is not generously 
treated by the British government U Is supported by 
an annual Parliamentary grant which, together with 
miscellaneous revenuea from other sources, amounts 
to less than tl00,000;tl e, about one-sixteenth as 
much ;As (Songreas appropriates anntially for the 
Unlted'Rtatea Weather Bureau. How, with the meager 
means at lHs diapoaal^he director of the Meteorologi- 
cal OfflceiJj able to k9«P up even the routine of a great 
national Jrajjlther aervlce la a mystery to his cisatlantic 
con/rdreSj^ This reiitlne work Includes among other 
things ^ preparation and publication of daliv. woek- 
monthjjjf and annual reports, containing the results of 
obeervatlona at a few large obaervatorles and a great 
number of amall stations. In response to the fre- 
quently expreesod desire of the International Com- 
mittee for the prompt publication of data, Dr Shaw 
has gradually brought up the arrears of these re- 
ports, which now appear so punctually that they set 
the pace for all paMicationa of stmllar character 
throughout the world. Formerly tme had to wait 


the department of ))livalcs a( ranibridge, and that he 
later brought to bhar upon the task of reorganizing 
still revivifying the Meteorologli al Office Meteorology 
Htood In need of just such a leadei He Is not, as the 
typical Engllshrann Is reputed to tie, unduly wedded 
to the past On the contrary he is sometimes criticised 
for being in advance of his times He has, for ex- 
ample, led the movement that alma to refoim the units 
of ineasnreinent emploved In meteorology and stands 
ready to throw overboard the whole cumbersome svs 
tern of Inches and feet and Fahrenheit degrees, he 
lias. In fart, already done so In tlie upper all woi k of 
the office 

A few evlderueB onlv can Is- quoted In this brief 
sketch of the advanced position that he has < one lo 
occupy In the general campaign of meteorologh nl le 
search' There Is urgent need of gathering In the scat- 
tered results of cllmatologtcal observntlDiis made In 
countries that have no regular weather m vices In 
pecognllton of this need Dr Shaw ha^ sei the ex- 
ample by undertaking to publish all sm h data ob- 
tainable In the smaller British colonies, .ind hereto- 
fore almost wholly Inaccessible to the selenttflc 
public 

en puff* no.) 



Integral Photography 


A New Discovery by Professor Lippmann 

By the French Correspondent of the Scientific American 


P ifDi'’ 1.11‘J’MANN of Parts is working on a Twy 
nniaiKHlilc new phoioKiaphIc inpUiod which he 
liii^ iiiiiKfi ' iiiipgtal photography The nature of 
ihis In III m exiilaiiieU by refurtmco to the arcompany- 
iiig iliagKiiii It should he rematked In ihe first place 
that tlie iiioceHs Is designed to work without a camera. 
The BeiisltUed plate la coated with a largo nurabe- 
of \ery small globules of glass or other transparent 
material In use each of these acta as a miniature 
eye, with a sensitive plate for Us rotlna The glob- 
ules are verj small, less than one hundredth of an 
Inch ui dlaiiiPtei In fi out each has a little blob which 
ai iH IS tile lens of Ihe nilnlaiiire eye Suppose an 
ohJi-< I 1(1 he situated at M If. as Indicated in the 
diagram (’oiisider any giobule Hava from the 
points M M' will pass through the minute lens, and 
an Image will be formed at the back of the globule 
uiion the Reiiaifisted plate at M Si' Thug each globule 
will (ontain a minute picture of the objects placed 
In front of the plate This picture Is brought out 
by developing the plate and fixing It In the usual 
way This of eourae yields a negative, which must 
he reversed by the use of a suitable reversing bath 
The result is a transparency. In which all the minute 
lictnres In the individual globules are rembined Into 
one Image of the original object To view It, a good 
light Is placet! behind the plate, eo as to send light 
through all the globul«« Suppose the eye viewing 
the transparency to be placed at 0, the point which 
when the picture was taken, lay on a line Joining 
one globule with the point M of the object The 
process which now occurs will be the opposite of 
what happened when the pieftire was taken In otbe- 
words the eye will receive from the globule a view 
of the Image m of the point M Other globules will 
send images of the point M', etc , at the same time, so 
that the eye will see the different port ons of tlm 
image coming from all the different globules In this 
way a complele imago of the object oilginally pre 
sented to the plate Is seen If Ihe eve Is placed at 
some oUier point ft', or If o' represents the position 
of the other eye, the object will also be seen, but the 
light received at the eye will tome from somewhat 
different poi lions of the globules, and the appearance 
presented will differ accordingly from that seen at O 
The aifferonce la of precisely the same kind as that 
which distinguished the appearance of the same oh 
Ject when seen tiom two different points In other 
words, when passing from 0 to O', the observer will 
receive the same Impression, In looking at the trans 
parency, that he would it he were to move In this 
way while looking at the oilginal object For ex- 
ample, in one iiosltlon a certain objei t might h» 
hidden behind a tree. In the second position this 
object might become visible Again. If O and O' 
should represent the positions of the two eyes, each 
will receive a slightly different Impression, with the 
result that a Btereoscoplr effect Is secured This Is 
explained hv the fact that certain portions of th' 
landscape aiipear In certain of the globules, but not 
in others Ttu- Image which the eye sees is made up 
of points coming from different globules, and rs the 
eye moves, and different pai ts of each globule are 
viewed, the contribution which each sends to the eye 


la changed In accordance with the direction In which, 
the eye ts looking at the globule 
After working out this remarkable principle, Prof. 
Ltt^mann presented It before the French Academy 
of Sciences and other scientific so<'letles, where It 
awakened great Interest. The realization of the pro- 
cess presents considerable technical difficulties Owing 
to their small size, It was out of the question to 
shape each one of the globules separately Prof 
Lippmann tried using minute glass beads, such as 
are found In commerce and used for covering orna- 
mental surfaces, such as picture post cards He 
found, however, that these were too irregular in 
ahape and size Another Idea which suggested Itself 
was to stamp out a transparent sheet of collodion 
and gelatine, giving the surface the requisite shape 
Uul the dies required were found to be too dtfflcult 
to make In the laboratory, so that Prof Lippmann 
has been forced to abandon hls attempts In this di- 
rection for the time being The fact is that the 
working out of a process of this kind Is a technical 
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Diagram to illastrate the principle of Lippmami’a 
integral photography. 


rather than a scientific problem. There Is a good 
field here for Inventors to exercise their Ingonults, 
for If a Lippmann photographic plate could be made 
It would be of great value, Inasmuch ae In order to 
take a photograph the plate Is simply exposed to 
a landscape or other object, wlthou any camera at 
all, and the picture obtained possesses the remarka- 
ble properties explained above 
In the meantime Prof Lippmann has been making 
some Interesting experiments with an apparatus 
which is Intended to show some practical results of 
the principle expounded, and without nse of such min- 
ute globules he has succeeded In producing some 
very striking effects A number of ordinary lenses 
(even sivectacle lenses may be used 1 are cut Into 
square shape, so that they can be fitted together Into 
a continuous surface A nnrober of such lenses are 
pul in the front wall of a camera, as shown In ojjr 
lllustratlcn The more lenses are used, the better 
Is the result obtained, but twelve Is found to be a 
sufficient number These lenses correspond to th« 
globules spoken of above, each Image being formed 
on a separate portion of the pbotograpbic plate at 
tbe back of the camera Bacb lens makes a picture 


on the plate, tbe portions of the plgte Illuminated 
by the several lenses being kept separate by an ar- 
irangement of black cardboard cells or partitions. 
One of our views represents the front of the camera 
with a set of twelve lenses, while the rear view showrs 
the cells In the plate-holder This latter carries a 
large plate of such size as to receive all the twelve 
pictures, and is placed in the camera as usual. TJte 
plate-holder, however, Is made with a slide In the 
back as well as in the front, for a purpose which will 
appear presently After the picture Is taken, the 
negative is developed as usual, and Is reversed either 
by means of a reversing bath, or by copying It, so 
that a transparent positive Is obtained. Tbe twelve 
pictures are Mot quite alike, for each lens forms Its 
image from a somewhat different point of view The 
transparency la put back In the holder, both slides of 
which are now opened, while light is eant through 
from behind The observer looks In through the 
lenses with both eyes, when he sees a single view 
In relief of the object photographed. On moving the 
head from side to side, or up and down, the same 
effect la observed as would be under similar clrcum- 
tances when looking at the real object, that is to say. 
objects which cover one another when looked at from 
one point, are seen to separate when viewed from 
another Even with this simple apparatus the effect 
ts very pleasing. 

Proposed Aeronaatk Mep 

AT a recent meeting of the Academle des Bclences, 
Lallemand, chief of the French Oovernment 
Survey Department, presented the project which the 
Aeronautic Commission Intends to carry out estab- 
lishing an aeronautic map The proposed map Is of 
l:2t>0,otH) size, and Is drawn up after a provisory 
model made by the Aero C ub Bach plate of *the 
aeronautic map will be a sheet taking In one degree 
in latitude and longitude and there will be twenty- 
four such sheeu Included In one sheet of the world's 
map. This lattkr sheet occupies 6 degrees longitude 
by 4 degrees lafltude. Tbe longitude will be counted 
from 0 degrees to 360 degrees toward the east starting 
from the meridian lying exactly opposite to Oreen- 
wlch, and the latitudes, or rather the distances from 
the South Pole,' will be numbered from 0 to 180 de- 
grees toward the north. Each sheet wHl carry a num- 
ber which designates It On tbe other hand, on the 
gronnd or the roof of a building will be traced a large 
square, and the position of that particular locality on 
the map Is* shown by a large circle or disk To tho 
eft will be placed a large number showing the unit* 
of the latitude and to the right the figure fiw the 
longitude, but Using only tbe unit figures iii each 
case, as an error of 10 degrees, or from 400 to 700 
rjlles, could hardly be made by a pilot as to hls 
position, so that swh figures will be enough to guide 
him. Thus he finds what leaf of the map he is to 
use for this locality. In order to make a trial of 
the new plan. It was decided that three specimen 
Sheets of the map ehould be made by the Aero Club, 
and these will be put In tbe hands of the army pilots 
during the next annual maneuvers 
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Some Examples of the Tremendous Energy of Waves and Fkxxls 


M BASUREJMBNTS of the »lte of waves have now 
been made systematically for many years, but 
they relate chiefly to the waves of the open sea, where 
the depth of the water is so great that the friction 
of the sea bottom exercises no modifying effect 
A few months ago the North German Lloyd liner 
‘'Brandenburg" came Into New York harbor with her 
crow's nest, r>o feet above the water-line, stove In, and 
bearing many other marks of the damage wrought by 
a monster wave that broke over her bows about 1,000 
miles east of Sandy Hook The officers estimated the 
height of the wave at 65 feet This height Is excep- 
tional, but not unprecedented, for it must be remem- 
bered that the breaking of a wave against an obstacle 
throws the water to a far greater height than the 
unbroken wave could attain. 

Unbroken waves due to the wind may, in extreme 
cases, reach a height from trough to crest of 40 to 
50 feet Much higher waves occasionally occur as a 
result of earthquakes or seaquakes, “Bolltary" waves 
of this character have sometimes been encountered 
In otherwise tranquil weather, taking vessels by sur 
prise and not Infrequently eendlng them to the 
bot tom 

According to Vaughan Cornish, who has probably 
devoted more attention to this subject than any other 
contemporary man of science, the average height of 
the waves encountered in a severe storm at sea is 20 
feet, but the ordinary maximum height of the waves 
In the same storm will attain 30 feet In a storm of 
very exceptional violence the average height may reach 
30 fe(tt, and the maximum height 45 feet. This Is 
regarded as about toe limit of the height of waves 
due to wind only Cornish finds that in the open sea 
the height of a wave In feet Is about one-half the 
velocity of the wind In miles per hour The following 
tsble, competed by W. H. Wheeler from a great num- 
ber of obeorvatlons, ahows the relation of the wind 
to the dimensions and speed of ocean waves. 



' So much for waves on the high seas These waves, 
though they may race along at the speed of an express 
train, do not carry the surface water far with them, 
each particle of water describes a local < ircular orbit 
during the transit of the wave, so that what advances 
Is rather the form than the substance 

The case Is quite different when waves break upon 
a shore, where the shoaling water produces "waves 
of translation ” These waves are relatively short and 
steep, and break when they enter water the depth of 
which Is equal to, or a little exceeds, theli height 
from trough to crest They approach the shore In a 
direction Tieatly at right angles to the general shore 
line, whatever the direction of the wind This Is ex- 
plained by the fact that. If the wave is at first directed 
at an acute angle to the shore, when It reaches shallow 
water the side of the wave nearest the shore Is first 
retarded, so that the wave lends to swing around 
until It faces the shore 

In planning harbor construction and the protection 

* Tb«e psrtlotilor IntervsU <>t wind wen- <-hOT<-ii i» ri-|iri-««-nllu(i 
the •ooceMh'e step* of the "Besofort foah Mr< artUng lo thi iqiilw 
U'ut» fonoerlysssnincd for thi» scslo A« Uk hitler erenow known to 
have b«*n mneh too great, we have omlilwl the Beaufort numbers fMm 
Whoeler'a table. 


of coasts It is ciistomarv In consider the amount of 
exposuio to wtiiih the const 1 r snlijecl, I P , the extent 
of open sua In a straight line at light angles to llie 
shore This is called tohnliallv the "ffitcli " The 
relation of the fetch to ilic t>«sstblp height of the 
waves was announced by Slcvonsnn in 1S.52 Accord- 
ing to his formula the height of waves In a gale, In 
feet. Is one and one-half times the square root of the 
length of the fetch In naullciU miles 

The force of a great w.tvp breaking against a sea 
wall or other con8tnicti0!i is so terrific as to tax the 
Btienglh of the best [ilanned work ot Ihi cnglnei'i A 
marine dynamometer for measuring the force of ini 
part of such waves was devised by Stevenson over half 
a century ago, and modifications of this Instrument 
have since been Introduced by several Investigators 
According to Stevenson, the itiaxlmum force of an 
Atlantic wave is three tons per square foot French 
engineers find that the force of the waves on flic 
breakwater at Cherbourg may attain three and a half 
Ions per square foot 

Home Interesting examples of the height to whUli 
break iig waves may be thrown, and the work thev 
may do In moving heavy objects, are given by Wheeler 
In his ‘ Practical Manual of Tides and Waves ' 

Stevenson records case in which water was thrown 
to a> Height of 106 feet .vt the Hell Rock Light At 
the Alderney breakwater it Is said that water has 
been thrown upward 200 feet At Peterhead, where 
the "fetch” Is 300 miles, waves ot 30 feet In height 
and from 500 to COo feet In length have been recorded, 
the water has struck the breakwater with such force 
as to be thrown upward 120 feet, and blocks of con- 
crete weighing 40 tons have been displaced at levels 
of 17 to 36 feet below low water 

At Wick two stones, weighing eight and ten tons 
each, were thrown over the parapet of the breakwater, 
the toi) of which was 21 feet above high water, while 
blocks of concrete weighing respectively 1,3.50 and 










loiiH wprc (ilgplaced, though thore 1 b some doubt 
wh(‘th>i tile- latter movement was due entirely to 

At th( Bishop Rock llghthouae, which la exposed to 
tli( full foi(i> of the Atlantic waves, an Iron column 
^(iKhinK (uei tliiee tons was thrown up 20 feet and 
' Iiwled on lui) of a rock. 

At tin haiboi works of Bllboa, In 1894, a ' olid 
hlorl, <ir the breakwater weighing 1,700 tons was over- 
I HI 111(1 iiuni itH place and dropped Into the water 
At Yiniildnn breakwater a hloch of concrete weigh- 
ing twent) Ions, placed outside the harbor walls, was 
lifted l)> a wavs to a height of 12 feet vertically 
and landed on top of the pier, which was 0 feet 
above high water. 

The above cases Illustrate the sheer force of the 
Individual wave as an snglne of destruction, but the 
Imagination of mankind Is more impressed by the 
widespread effects wrought by the great storm waves 
that sometimes Inundate low-lying coasts These 
waves art' often miscalled “tidal waves,” the only 
justlflcatl jn of the latter name being the fact that 
their elTrcts are most pronounced when the wave 
propagated outward from a storm area happens to 
coincide with the occurrence of flood tide on the coast 
affected 

The precise mode of origin of the storm wave has 
been the subject of much discussion, and even now Is 
not fully understood Such waves attend every severe 
cyclonic storm at sea, and as they travel much fester 
than the storm (1 e, the storm as a whole, not the 
wind revolving about the storm renter) they often 
occur on a coast when the weather Is otherwise serene, 
and thus serve as a valuable prognostic of the storm's 
approach, In case the coast happens to lie In the 
storm track. 

It Is well known that the barometric pressure Is 
much lower at the center than at the periphery of a 
Storm— the difference sometimes amounting to two 
Inches or more — and this difference of pressure must 
disturb the equilibrium of the 
water, causing It to become heaped 
up at the storm center This 
bulging of the water would 
amount, theoretically, to about 
one foot tor each inch of baro- 
metric depression However, al- 
though this prcK'ess doubtless con- 
tributes to the production of the 
wave, the violent winds at the 
vortex of the storm are probably 
a much more Important factor 
The mechanism of storm waves 
was studied by a board appointed 
by the Chief of the United States 
Weather Bureau for this purpose 
In 1901; and the reader Is re- 
ferred to the report of the board, 
published In the Monthly Weather Revtrv' of October, 
1901, for further Information on the subject 
We are concerned here chiefly with the effects of 
storm waves (which the newspapers and the public 
call "tidal waves,” "Bs* persistently, and with as much 
reason, as thto call tornadoes “cyclones”) Thfete are 
most severe Vhen the, wave moves toward a lowiTylng 
coastal region, having i^' converging shore-line, this 
convergence producing the same effect as seen in a 
tidal "bore " 

The most dlsnslroug ‘Storm waves have occurred 
along the coast of the Bay of Bengal, on the extensive 
flats lying about the mouths of the Hugll, the Megna, 
etc The storm wave of October 7th, 1737, Is said 
to have risen 40 feet In the Hugll, sweeping away 
300,000 souls In May, 1787, at Corlnga, near the 
nioulti of (he Oodavery, such a wave Is said to have 
taken toll of 20,000 lives The Calcutta cyclone of 
Oclober Mb, 18(14, raused the Iniindatlnn of the flats 
on both sides of the Hugll estuary, with a loss of about 
48,00(1 human lives, and the destruction of 100,000 
head of cattle The greatest disaster of recent limes 
In this much-ainuted region was the Backerguugo hur- 
ricane of the night of October Slst-November let, 1876, 
which cost the lives of over 100,000 persons In this 
storm the water rose from SO to 40 feet In less than 
half an hour 

The Islands of the Taclfif are also subject to vis- 
itations of this character on a huge scale. In connec- 
tion with tropical hurricanes The latest of these 
was the storrjB, of Marth, 1910, which was espe- 
r tally remarkable for the vast area thatslt covered. 
Its track extondinif some 2 500 miles, from Fiji to 
\ew (laledonla, Norfolk laland and the North Island 
of New Zealand Stgtlstlrs of the loss of life and 
property In this storm are not yet available 
Our own aeaboard has repeatedly suffered from the 
effects of storm waves, in the Qalveston' hurricane 
of September, ktOO, a serlsB of waves Invaded the city: 
fi.OOO lives were lost, and the deetructlon of property 
amouKted to »30,fl00,000, The damage was due to 


wind as well as water, hut chiefly to the latter. 

It remains to say a word concerning quite another 
kind of wave, vlx„ that which moves down a rirsr 
In flood, often causing widespread Inundatituu of the 
adjoining shores 

n»e total volume of water discharged by a great 
river Is so enormous that It Is commonly expressed 
In units of a million cubic yards. Tbs normal annual 
discharge of the MlseisBippI system la 786,19() of these 
units The occurrence of a flood depends upon many 
factors, which fortunately rarely combine their max- 
imum effects at a given moment. Thus the maximum 
potsibte discharge of the lower MisBlBsippi Is about 
3,000,000 cubic feet per eecond, which is about one- 
third greater than has ever occurred, so far as known. 

The most destructive river floods of which history 
furnishes any record are those that have occurred in 
China, especially those of the Hwang-Ho — "China’s 
Sorrow ” We hear of occasional changes In the 
course of the MUsisalppI, whereby a property-holder 
is pneseuled with, or robbed of, a few acres of alluvial 
land over night, or a cut-off shifts a few square miles 
of land from one bank to the other; but what shall wo 
say of a river that has bodily abandoned hundred^ 
of miles of Us channel no less than nine times, thus 
changing the position of Its mouth to the extent of 
five degrees of latitude'’ The havoc wrought by these 
migrations of the Hwaug-Ho — ^to say nothing of the 
floods that have not Involved a general shifting of 
the channel — etaggers Imagination It is most con- 
veniently stated In terms of human lives swept away; 
and we are told that during the fifteen years begin- 
ning with 1851 (Including the last great change In 
the course of the river) between forty and fifty 
million human beings foil a prey to the fury of 
the waters. 

The floods of the Seine, of recent memory, as well 
as all other similar disasters of the western world, 
sink Into Insignificance In comparison with this record. 

What of the means of ameliorating the regimen of 


our rivers — dlmlnlshang their liability to flood"' For- 
estatlon used to be (onsldered the panacea, but to-day 
our Judgment Is suspended on this question The 
doctors disagree 

River engineering has worked wonders If the de- 
strm'tivo flood comes In spite of the engineers, then 
we can only look to the flood forecaster to give us 
timely warning — and stand from under 

River stage prediction has reached — above all In 
America- -a degree of accuracy that nearly reconciles 
us to the floods In consideration of the pride we fee* 
In this particular branch of seientlflc mhlevement 
This, however. Is subject matter for another story. 

No Two Fing«r Print* Alike 

S INCE the time when the late Sir Francis GalUra 
proposed the use of “flDger-prlnts" as means for 
Identifying criminals, soldiers, and people generally, 
there has been great hesitation on the part of many 
people to accept the absolute Individuality of the 
markings on the finger tips ns certain To most of 
us it Is very hard to conceive that there cannot be 
two fingers that are exactly alike When the polios 
try to fix the guilt for a crime by'showlng the Identity 
of the flnger-prlnt of the accuaed with that left on 
a window or a weapon, for example, many people con- 
sider the evidence as far from conclusive A recent, 
murder case In New York city involved finger-prints 
as evidence of Identity, and the attorneys of the de- 
fendant appealed the case on the ground that the 
evidence left room for "reesonable doubt ” 

A communication to the French Academy of Sci- 
ences by M V Balthaxard Is of interest In thla con- 
nection This student finds that If any flnger-prlnt 
be divided Into a huadred squares, each square will 
contain some distinctive mark, rarely two marks and 
onlydn very excefftlonal casss three Or none These 
marks are either the branchings of itte ridges that 
you can see on the tip of yeur finger, or terminations 
of ridges. Two finger-prints differ from each other 
either In tbs arrasgevent of tiie marks in the diSsr- 


ent tfdanrag, «r (a the character of tk* aMr£s la a 
particular square, The total nantber «f aoiahluittdM 
of the two kinds of marks la the bunftr^ aquam la 
the one-htmdredth power of 4 (4*^). This li a Bum- 
ber that no one can possibly Imagine; It Is equal ap- 
proximately to a number that would he represented 
by the figure 1 followed by sixty wroe. This means 
that there are possible just so many different kinds 
of prints, and that no particular oooihlnatlon will 
occur more frequently than others. The chanoes, 
therefore, at any particular combination of marks 
occurring, may be represented by a fraction with tme 
as the numerator and a denominator represented by 
1 followed by the sixty zeros-ra very tiny fraction of 
a chance Indeed. 

Now In order to compare this very slim chanoe 
with human chances generally, we must consider the 
population of the whole world. At the present time 
this is estimated to be, In round numbers, 1,500,00(),- 
000 There are about three generations In a century, 
or say about five thousand million different human 
beings As each of these has, on the average, not 
more than ten fingers, that makes a possibility of 
about 50,000 million different finger prints in a cent- 
ury. In order to have enough human beings to fur- 
nish the fingers necessary far reallzlhg ail the possi- 
ble combinations of marks, we should need a number 
of years represented by the figure 2 followed by 
forty-eight seros, The chances for finding two finger- 
prints exactly alike would be about once In that length 
of time. 

This period is of course Inconceivable, and from a 
practical human point of view It Is as long as "ster 
nlty ” This length of time Is vastly greater than 
the total length of the period since there was any 
kind of life upon the earth at all; It is even much 
longer than the length of time that astronomers cal- 
culate as neceasary for the complete freesing of the 

Rut If it would take that long, approximately, before 
two human flnger-prlnU appeared 
that were exactly alike, one may 
still ask how near alike may two 
finger prints be. Or to put the 
question In Hs practical form lu 
how many points must two finger- 
prints agree to make sure of 
Identity? Or Balthassrd shows 
purely mathematical grounds 
that when two finger prints agree 
In 17 of the 190 squaree, It Is 
practically certain that they were 
made by the same finger Hla 
reasoning is as follows 
If we look for a single coinci- 
dence, we may find It on examin- 
ing four lingers To find two fin- 
ger-prints that have two colncl- 
denoea, we must examine at least sixteen fingers. To 
find three coipcidences between two finger-prints, 
we must examine at least sixty-four prints, 
etc. These numbers, It will be noticed, represent the 
powert of 4 corresponding to the number of coinai- 
dencee sought Thus, 4 ' = 4 ; 4’ = 16; 4 ‘ = 64 ; 

4 * = 266, etc. The probability or "chance” of any 
number of ootncldoncee occurring Is 1 divided by 4 
raised to the power of the number of coincidences 
In this way we must find the number of colnoldenoes 
whose probability Is as 1 divided by the total num- 
ber of fingers on the earth at any one time This 
number Is slightly less than seventeen, for the seven- 
teenth power of four (4") Is 17.179,869,184. (The 
total population being taken at fifteen hundred mil 
lions, this number Is multiplied by ten — the number 
of fingers for each person — giving us 15,000.000,000 
fingers at any one time.) 

In actual practice It may not be necessary to find 
as many as seventeen coincidences to make sure of 
IdenUty If the 'two finger-prints that are belna; 
compared are known to have been made by HJuro- 
peans, or by Americans, or by Inhabitants of a ce^ 
tain district, the number of colncldenoea necessary to 
; establish Identity is much fewer. BertUlon found two 
finger-prints made by different men, having as many 
as thirty coincidences Thlg would aeem to be at 
varlance'wlth the Ikw of probabll'ty; but on examinac 
tlon It appeared the two men were twin brothers. 

However, the mathematical demonstrations may not 
be quite convincing to many persons. Ths doctrine 
of probability may be acceptable enough, but It re- 
mains to be shown Whether all the combinations that 
are tbeoretically possible do actually' occur In equal 
numbers; that Is. whether there !• not a tendency 
for cwtoln comhlaatlmis to ogenr more frequaatly 
than others, and whstber, «biNsfore, oertaia ct^nel- 
denens are not more likely to wear than others. StUl, 
the numbers Involved are so enermous, that tor all 
practical purposea we may fed quite assured that 
what Is likely to happen only once to a l<mc, lone 
eternity Is nof Uke^! to bapfwn twice t& a OMtofy, 



White wave line - wind 67 miles per hour; height of ware 81.85 feet; length of wavs 826.5 fed 
Black wave line— wind 80 miles per hour; height of wave 14.55 feet; length of wave 882.8 feet. 
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Connie Speculation 

To tbe Editor of the SciiNTinc Ammican. 

To modify If not entirely to pr«vent dangerous 
thaws, Intense heat-waves, extensive droughu, and 
seismic disturbances, should be the primary aim of 
mankind in the present century. 

Solar rays, striking the earth at right angles, have 
the effect. In one region, of suddenly dissolving and 
releasing huge toe-jams; In another, of overheating 
and evaporating vast quantities of water This mass. 
In Its new form, accumulates beat and electricity If 
the phenomenon ware to recur Indefinitely. It would 
probably result In the total disintegration of the ter- 
restrial mass However, there may be noted, as conn- 
teraotlng the Influences described: (1) the revolving 
motion of the e^rth about the sun, (2) the attraction 
exerted upon It by the moon, and (3) the Irregular 
formation of Its crust. 

Yet the proceeding does repeat Itself for days 
and months When the former Is the case, the phe- 
nomenon brings In Its trail widespread Inundations 
and the insufferable heat that annually ^umbers Its 
victims by the thousand — particularly In this very 
country And In the latter Instance, when the oc- 
currence continues for a considerable length of time, 
an exhaustion Is produced of the general humidity 
as well as of the aqueous deposits left by pi*evlous 
rains In the soli and auhsoil These deposits ordi- 
narily feed the Internal streams and lakes whose 
function Is refrigeration 

In reducing these cooling Influences, the draining 
off of Inner bodies of water heightens the Internal 
boat, and with It the extent of evaimratton and elec- 
tricity; until the moment arrives when oqulMbrlum 
Is upset between the Inner and outer electrical states, 
giving birth to a wave that precipitates commotion 
and disturbance 

On occasion, the phenomenon takes on more serious 
proportions, because of greater Intensity In the sun's 
heat or through special clrcumitunces existing In tha 
Interior regions, "thdee contributory causes facilitate 
the action of "the mighty fluid” and combine with 
It to hurl outward the very bowels of the earth, to 
make room for the processes of deformation and dia- 
Integratlcm. 

In view of the advanced state of the sciences and 
the Increased means of action at the disposal of man, 
the phenomenon should allow of easy raodiflcatlon 
The remedy Is to be sought In two directions' (1) 
By loud reports In the upper strata of tho atmospher'’. 
we may attract currents of air bringing cold from the 
regions that are far distant from the scene of over- 
heating (2) The natural course of events can fur- 
ther be modified by collecting, simultaneously with 
the explosions on high, tho elwtrlclty stored In the 
atmosphere and In the bosom of the earth 

Bmall acts determine large effects Deprive a huge 
toulder of a little stone that contributes to Its eqiil 


Station, Boston. The train usually conslste of a large 
Pacific type locomotive followed by a baggage car 
(sometimes a Pennsylvania steel car), a Now Haven 
wooden veatlbuled day-coach (not of the most modern 
typo) and then aeveral Pullman sleepers, some of 
which are, sometimes, of the all steel type built for 
use on the Penneylvanla Railroad According to your 
opinion repeatedly expreesed In your paper, such a 
sandwiching of a weak wooden day-coath l»etween a 
heavy locomotive and heavy Pullman sleepers la about 
the most dangerous arrangement that (ould be de- 
vised The fact that nearly all the deaths occurred 
In the day-coach shows the validity of your conten- 
tion, which, however. Is not difflciilt to understand 
In the abstract 

As for the matter of human control. It seems that 
It ought to be possible and not seriously Inconvonlant 
to so arrange the controlling lovers In the rah that 
It would be necessary for the cnglneei to exert some 
little pressure on them to keep the throttle open and 
the brakes off Then, If, through his unoonscloueneBS 
or sudden death, the pressure were released, the train 
would automatically be brought to a stop 

Braintree, Mass AunaRV D Bkidei.man 

PoMible Size of BattleehiiM 

To the Editor of the ScncNTirio Ameiucan- 

Apropos of the limits of slxe of battleships, at least 
for the American navy. It would seem the Panama 
Canal sets very certain reetrloUons The liocks have 
a length of 1,000 feet, a width of 100, and a depth, 
of 40. 

Supposing the maximum draft of a battleship to be 
30 feet. Its length to breadth 6 1, and Its beam tho 
maximum 100 feet, we have a limit (using the co- 
efficient of fineness 0 600) 30,000 tons If we extend 
the length and broa<lth to 7 1. we have with the same 
draft of 30 feet 86,000 tons Suppose the draft to be 
enlarged to 36 feet, for the first set of proportions we 
have afhln 36,000 tons, and the second set (7 1 ) 42.000 
tons. It la hardly possible that the length of a battle- 
ship with regard to Its beam will exceed 7 1 with 
due regard to stability as a gun platform Colnci- 
dently, 85 feet in all probability will be the maximum 
possible draft, having taken into consideration the 
depth of our harbors, and the possibly Increased draft 
of a disabled 'warship 

As It Is, with the maximum dimensions of 100 feet 
beann, 700 feet length, and 36 feet draft, there Is 
no dock In tho Hnlted States as far as 1 know that 
wilt take such n ship Hence It appears that these 
are the outer limits of dimensions for our battleships, 
for after having constructed the canal, It would be 
superlative madness to neutralize It by building ships 
which could not use It By Increasing the coeffleient 
of flnaneas, a somewhat larger itonnage might be ob 
talned Hence It would seem that the utter limit in 
size of our battleships Is roughiv 40.000 to 46,000 
tons Prom 1907 to 1911 the tonnA'ge has jumped from 
20,000 to 80,000 — 60 per cent At the same rate of 
increase. In 1916 the limit will have been reached, 
and the battle of displacement will have given place 
to the battle of calibers. 

Pittsburg, Pa William Behok’^ Chaleant 


lens. Transparent fluids of different chemical density 
give astonishingly varied results 

I was the lecturer tor the National Photograohlc 
Association at the time 1 ri fer to, and I think the 
ScntNTiKU' AMEH^(A^ hud a rc|)orter In attendance At 
that Ume I made the statemc nt that "If the prlnc Iples 
of molecular radiation were true, the time was not 
far distant when we could be able to photograph’ tho 
Internal human anatomj ' I also said that "disease 
as a mode of motion in some of Its phases could be 
photographed In consequence of Its action upon the 
epidermis ” This has bee n done', and is done 

The striking simllartty between your reproduction 
of fb-of Wood's experlmenlf, and several out door pho- 
tos made by my experiments, elicited my attc'ntlon; 
and although 1 have no cojiles of my woik In that 
line at hand, 1 am still deeply intc'rcsted In an) dis- 
covery that extends Ihe lines of srientlflc research 
I do not know how recent Iv Prof Wood made these 
Investigations, but I want you to know that an Amer- 
ican practically covered this ground, and much more, 
thirty-five years ago You may recall me as one of 
your contributors In an essay upon "The Fourth Di- 
mension of Space.” 

Buffalo. NY Da W M Lockwood 


Nitrogen and the Soil 

To the Editor of the Si'iENTinc Amebicax. 

In the Issue of your paper dated July Ist, there ap- 
pears on page 9 an article entltlc*d "An Important 
Contribution to the Nitrogen Problem ’’ This article 
refers to a bulletin published by Lyon and Blzzell 
of Cornell University, and entitled "A Heretofore 
Unnoted Benefit from the Orowlh of Legumes ’’ 1 

am writing now to correct an error, since the priority 
of this discovery belongs to the New Jersey Experi- 
ment Station A preliminary statement of these ex- 
periments Is made In the annual report of the Office of 
Experiment Stations, United States Department of 
Agriculture, for the year 1909, page 150 A copy of 
this report may be secured from the director of the 
office St Washington 

A fuller statement of these experiments was sub- 
mitted to the Journal of AffnruUural Baenet', pub- 
lished at Cambridge, England. In the summer of 1909 
After much delay this paper was published in the 
fall of 1910 The paper In question Is abstracted In 
the Experiment Station record for April, 1911, page 
428 The Inclosed copy of this paper will show you 
that the problem was solved In a very exact manner 
by a method devised at the New Jersey Experiment 
Station 

I should feel indebted to you for calling attention 
to this fact In thc' columns of your paper 

J\('on G Litmav, Acting Director. 

New Brunswick, N J 

The Moving Picture and the Psychology of 
the Chauffeur 

To the Editor of the Scivvijek American' 

I like your comment on the article In voiir paper. 
“Psychologicil Api)aratUh foi Testing Chauffeurs,'' 
and would like to auggesl that the eompHiated signul- 


librium, and the mighty mass will overturn Let a 
man shout, a gun give forth Ite report or a tiger roar, 
at a given place and at a given moment Immediately 
there will be unchained a down-pour, a tempest lasting 
hours 

A decade or more must elapse before we ran de 
termlne the precise spot and occasion for such action 
For perhaps a pair of decades our plans must hoM 
fire, until we can reach Into the depths of the eartli 
with a receiver. Yet both ends shall certainly be 
attained In the meanwhile, advantage can be taken 
of the art of aviation and of craters and their datii 
to study the laws of the atmosphere and general geo- 
logical chemistry 

The task set before us Is not ono for the Individual 
Rather doe# It confront the nations World conven- 
tions, competitive contests for generous prizes, ob- 
servatories and laboratories already In existence and 
yet to be created, all to he united into one aasoclatlon 
better to aee and better to labor — such Is the path to 
be followed. 

New York city R Fbbres Oobpkko 

The Bridgqtort BellreMl Wreck 

To the BMttor of the SoncxTino Amxmoan; 

ta your artlcde entitled "An imminent Railroad 
DaDger** in the IseUe of July 12nd, you speak of the 
“perfectlen of the traOk and equipment of our leading 
raIh;oade.'‘ I feel, however, that, as far as the Fed 
era) KkpreM is cenoerned, the deocrlption "perfection 
of oqt^pmoBt'* does not apply. Being interested In 
Moh nurttars, I Have frequently noUced particularly 
t^ of tbto ttftta as It stead la the South 


Photography of the Invisible Ray 

To the Editor of the StirNTiFir Ameiikan 

I was much Interested In an ai tide appearing Jn 
the SciKNTiFU' American under dale of June 10th 
upon “Photography by Invisible Ravs," with photo 11- 
lustratlona of the theory If you will look In a 
“Science Record" of 1974, published by Munn & Co, 
under the heading of "Photoraetiy of Colors," you 
will find a brief outlining of aome crude experlmenta 
I made to determine so far an possible the relative 
focal length of the colors of the solar spectrum, con- 
cluding that the shorter th* focal length of a color, 
the greater He vibratory rate With this theory as a 
working hypothesis, and the Idea that light travels 
186,000 miles tier second of time, 1 made an estimate 
of the vibratory rale of each color motion In Its 
action upon the photographic plate, thus disclosing 
tho desrrepanotea between high light vibrations and 
those which promoted indistinctness In the negative 
By interposing a thin pale etraw-colored glass between 
the lens and tho object photographed, all colors of a 
high vibratory rate were reduced to greater harmony. 
In Indoor photography, I recommended flooding the 
sitter with some aultabte color Still another way la 
to attach a pasteboard tube to the camera lens, and 
flood tha inside with some selt^ctlve color, through 
which the color vibrations have to pass t have em- 
ployed every shade end tint of colored glean I could 
get. I obtained some remarkable results with fluids 
for a Boreen. A glius receptacle made of thin white 
flint giass an eighth of an inoh for the fluid; the 
reenptnals wide snoogh and squaBy long to cover the 


Ing system could be done uway with by substituting 
a movlng-plcturo machine It ought to bo possible to 
make suitable films for the purpose, with moans for 
ithrowliig the recording iipparHtiiB In motion, at tho 
Instant the person to be tesled sees the picture on the 
screen 

Jewell, Ohio H G Panning 

Testinff Chauffeurs with the Movinir Picture 
Machine 

To the Editor oX the Scienhiic American. 

1 was Interested In reading Auloniobile Novelties 
It doesn't seem to me that the signals for danger and 
different degrees of dangqr Is a very fair test to the 
chauffeur, ns he would have to be very familiar with 
the different signals before he could control his ma- 
chine as well and oa quick as he could under the 
conditions the signals represeni or Indicate Nov. 
the movlng-plc( lire machine is perfected to sur h an 
extent, that the actual reproduction of danger mn be 
produced In a most realistic manner, and li Hoems 
to me that by this means the test would Ih- a far 
fairer one, a« the chauffeur would have oiilj his ma 
chine <to think of. and In some eniergeiic lcs this Is a 
great plenty It also seems that to put a real ma- 
chine Instead of the dummy would he an improve 
meet, as It is well known thiat nil men familiar with 
moving marhlnerv of all kinds have a sense of fe»>l 
that Is highly developed, and would tend to put ihc' 
chauffeur more at ease, as It would be more like thi' 
real thing 

Oraags, Taxaa. 


F. T. Krmai, 



The Knight Valveless Engine 

By F, G. Sterling 


l,r 



H«nce 

action 


III; iimial automobll* poppet valve the poppet 
uHiirooiii valves are lifted from their eeate by 
lid lesented by gprlngi In a four-cycle motor, 
Ivis In each cylinder are oipeued and rloscd 
1 two revolutions of the crank shaft This 
ttPiit movement of the valve most be pro- 
j} a nun and a spring mechaniam The valve 
i-losed until It It la actual contact with its seat 
the valvo must be free to seat Itself under the 
of ihe spring Noise is produced when the 
rlkes the valve to lift it. and also when the 


spring strikes the seat and starts to close the valve. 


This noise In Itself Indicates 


tests being at the aame endna speed — 1,200 revolu- 
tions per minute 

Evidently the Daimler Company reasoned that 
vrhlle It might be poselble for a poppet valve engine 
to meet the first and second stages of the test it was 
obviously Impossible tor such a motor to meet the 
final stage. 1 e. to develop more power, to be In 
better condition after continued running After the 
motor had successfully withstood the tost, the Daim- 
ler Company was awarded the Dewar trophy and the 
motor received the unqualified official Indorsement 
of the Royal Automobile Club’s technical committee. 


Extensive tests and experiments have been made 
on the motor In this country, with the reeult that 
three American firms have secured licenses. In a 
few years the new motor will be as well known here 
as It Is abroad. 

The motor Is not really valvelees. nor Is It In any 
way akin to the two cycle motor. Knight’s Invention 
'» a mechanical or structural Improvement In the 
design of the valve meohanUm. 

The valve mechanism consists of two concentric 
sleeves sliding up and down between the piston and 
cylinder walls. Certain slots In these valves register 
with one another at proper In- 


a tcndi'ii -y to wear Tn the 



spring Is suitable for high 
speed work While the poppet 
valves work well at low. speeds, 
they are unreliable at high en- 
gine speeds, and the ‘‘timing," 
or opening and closing of the 
valves, Is uncertain. This Is 
the gravest objection to th-^ 
poppet valve By a radical 
change In design, Charles Y 
Knight of Chicago has produced 
a design of valve tor the four- 
cycle Internal corahustlon mo 
tor, a design In which all the 
Inherent disadvantages of the 
poppet valve are eliminated 
For some time iirlor to 1908, 
Mr Knight manufactured and 
marketed In «na1I quantities 
an automobile called the "Si- 
lent Knight ’’ The claim for 
silence lay Ui the motor Al- 
though successful enough, the 
car, owing perhaps to lack of 
detailed refinement and the 
use of the new motor, did not 
appeal to the automobile trade 
Knight, whoso chief Interest 
was in the motor Itself, there- 
upon took hU Invention to Eng 
land, and sueceeded In Inter- 
esting the English Daimler 
Company In It After many 
teats and further development 
and refinement the English 
firm adopted It 
Almost Immediately the en 
glne became the subject of 
much discussion aiM Investi- 
gation by British automobile 
and technical st>cletles, culmin- 
ating In an exhaustive test by 
the Royal Automobile Club 
As a part of this test a 38 
horse-power motor (4% Inch 
bore and Stf, Inch stroke) was 
run continuously for 132 hou's 
under a load of B4 horse-power 
The motor was then placed !r 
a rhassls and driven for 2.000 
miles on the famous Brm’,;- 



tsrvnls, producing large and 
direct openings Into the oom- 
buatlon chamber from the ex- 
haust and Inlet ports In the 
cylinder The sleeves are 
operated by small connecting 
rods from a small crank shaft 
or eccentric shaft running at 
one-half the speed of the main 
shaft 

Fig 1 shows the general ar 
rangement of the parts and 
their nomenclature The de- 
tail operations of the valvtjs 
can best be seen by a glance at 
the seven diagrams comprising 
Fig 2. In the diagrams the 
relative positions of the Inner 
and outer sleeves at various 
points in the cycle of the 
motor are Indicated The 
method of reciprocating the 
sleeves by connecting rods 
from the eccentric shaft Is 
shown The eccentric shaft is 
positively driven, by a silent 
chain, from the main crank 
shaft and rotates at one-half 
the speed of the motor Tlie 
eccentric operating the Inner 
sleeve Is given a certain ad- 
vance or “load" over that of 
the outer sleeve This lead, 
together with the rotation of 
the eccentric shaft at half the 
crank shaft speed, produces 
the cycle of operations 

In the first diagram the pis- 
ton la just past its top center, 
and la starting down on Its 
Inlet stroke The Inner sleeve 
ia at the bottom of its travel 
and moving alowly upward, 
the outep sleeve Is about mid- 
way In Us travel and Is mov- 
ing downward rapidly The 
opening from the carburetor 
through the inlet port Into 
the cylinder Is a rapidly In- 
creasing space between the 
upper edge of the slot In tho 
Inner sleeve and thp lower 
edge of the slot In the outer 
sleeve By the time the pis 
ton is a little more than half 



Fig. 1. - Sectional view of a Knight aleeve-valve motor, showing arrangenwnt of the parts. way down on the suction 

stroke the Inlet passage is 
wide open as shown In ttie sec- 
ond diagram of Fig 2. The 
outer sleeve Is now at the bot- 
tom of Its stroke and moving 
very alowly, the Inner sleeve 
Is gaining In speed moving 
upward, and the Inlet Is closed 
by the lower edge of the Inner 
aleeve slot In passing the up- 
per edge of the outer sleeve 
slot, as shown in the third dla 
gram of Fig. 2 The Inner 
sleeve continues to move up 
with the piston on Its com- 
pression stroke, the rings In 
the head and platon tightly 
■eallng the compression apnoe, 
. until the explosion oocura. The 
slee’VM and platon are then In 
position ahown In tho fourth 
diagram. About two^hlrda of 
the way down os the explosion 

Fig. 2.— Bdative positions of slesvss sad piston is the opsratian of ike Kidclit esgissk (Ctrntimtfaonpagem.) 
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Abstracts from Current Periodicals 

, Phases of Science- as Other Editors See Them 


What Railroad Aoddento Coit 

A lthough the raUro*d companies take every poa- 
Blble precaution to avoid wrecks, the newspat^ers 
constantly report more or less serious acoldentg, Few 
oI us realize what a money loaa almost every one of 
these entails, eome figures on the wreck of the Brew- 
ster Express on the Harlem division of the New York 
Central and Hudson River Railroad, published In a 
recent number of the Railwav BmpXoyect' Magaztnf 
and Journal, prove that any expense for prevention Is 
economy. 

That wreck occurred near Woodlarwn, F^ruary 16th, 
1907. Without Including damages to equipment, loss 
owing to delayed traffic, and other things, the damage 
claims and other expenses paid and In process of 
settlement cost the road 11,214,000. Of this, 9659,000 
was paid in clalma, and the balance was for lawyers’ 
fees, fees to agents ^who settled claims out of court 
physicians, investigators, and experts, and for trial 
suits 

The largest amount paid for a single death was 
975,000; the smallest 95,000. The average was 913,- 
824 Eighteen of the twenty-two victims were 
women, eleven of them unmarried, which reduced ma- 
terially the damages the company had to pay, though 
several of the single women were bread-winners. 

Among the Injured, the highest damages awarded 
were 982,600 to a young woman whose left leg was 
amputated This verdict has been appealed by the 
company Settlements for injuries have ranged fro.m 
91,000 upward. 

The Higtorjr of the Present Cholera Epidemic 

T he following data, taken from the French publi- 
cation Larouitc Mcnsuii. regarding the cholera 
epidemic, of wiilch we have recently felt some of the 
distant manifestations, may be of seasonable Interest 
The epidemic took Its origin In India In 1902, and 
was carried to Hebjaz by the Hindoo pilgrims on 
their way to the rituals at Mecca The disease waM 
thus carried to Egypt, and in 190.9 to Damascus, lu 
1904 to Bagdad, whence It croeeed Persia and the 
Caspian Sea, reaching Baku and the mouth of the 
Volga The cholera then spread In the Caucasus 
(tJiree thousand cases In Russia), and In 1905 ap- 
peared In Poland (six hundred cases), whence it 
entered eastern Prussia and appeared In a number 
of places In Germany (three hundred cases) In 1906 
little wae beard of the epidemic, but In 1907 It car 
ried off thirteen thousand victims, starting from south- 
ern Russia and ascending up to St Petersburg In 
1908 (thirty thousand cases! The plague continued 
Its ravages In the domain of the Czar, and put forth 
a finger as far as Constantinople In 1909 a number 
of foci of Infection appeared In Riisa'a (twentv 
two thouaand cases) and the disease made Its ap- 
pearance In several towns of Holland (sixty cases, 
mainly at Rotterdam) and of Belgium (nine cases!, 
whither It was carried by ships Forty cases were 
also recorded In eastern Prussia Every winter the 
epidemic appears to die out, then It gradually re- 
sumes activity In 1910 there were 281,259 cases 
(181,438 deaths) in Russia, especially In the southern 
provinces, 

This great outburst resulted in a number of Iso- 
lated cases In Germany and Austria, and In numerous 
cases observed since the month of August In southern 
Italy. The disease was carried there by a number 
of Russian emigrants who left ship at Brindisi In 
this way 187 localities wore infected The balanco 
sheet for the epidemic shows 11,700 oaees, with 709 
deaths. In Turkey also the disease mode great rav- 
ages, of which, however, no statistical records are 
available. 

J/ode of Propagation . — Inasmuch ita tl^e period of 
Incubation of the disease lasts only six days, any 
healthy Individual who has been out of contact with 
any Infected person for a period exceeding six days, 
used to he considered Innocuous, and incapable of 
oarrydng contagion. It has, however, been observed 
]thtt a person may very well oarry microbes In his 
body, and disseminate the same without being bim- 
aelf affsoted. Hence arises the nsoesslty of examin- 
ing the dejecta not only of diseased but of health/ 
peraoDs. as far as they raay have been exposed to 
contagion- In Holland the rigorous application of 
thte principle has reduoed the nomber of fatal cases 
to four. ’While cholera may be gmieratly contracted 
by oontamlnated drinking water, It may also be ac- 
quired thrsmgh the Ingegtlon of fruit and vagetahles 
grown near tiie surfiun of the onil and watered with 
eentaasinatad renter. 'We may oarry on our aboea 


and garments from the street Into the housee portions 
of mud containing microbes, and upon brushing off 
euc h Btalna we distribute through the air duet and 
microbes which may fall upon food materiaiR and 
thus enter the body 

Preventive Meaanret . — Of these the first and the 
chief la naturally the strict supervision of Immi- 
grants, sailors, and similar persons That these are 
the carriers of the disease, and not the river water It- 
self. is shown beyond question by the fact that the 
epidemic prot'eeds up the streams, against the cur- 
rent The second precaution consists In careful at- 
tention to the proper dtsposat of waste matter and 
disinfection of the same, so far as persons afflictel 
with the disease are concerned, and the exclusion of 
files. The food and drink and medicine for the 
alck person should bo kept carefully covered. Water 
and milk abould be boiled before drinking, and In 
fact only cooked products should be eaten, whlcn 
moreover should he carefully protected from access 
of files Vegetables and raw fruit should be allowed 
to stand for half an hour tn a three per cent solu- 
tion of tartaric acid, and then washed with bolle-l 
water. Care should bo taken not to partake of anv 
foods (melon, unripe fruit) which irritate the Intes- 
tines, so that the body may not be predisposed to 
offer a breeding ground for microbes. 

The Motor Truck in the Country 

T he Engineering Eewa recently expressed the opin- 
ion that one use for the motor truck to which It 
would be dllficult to place a limit Is In direct haulage 
over conalderabl© distances to sa^e an Intermediate 
railway Journey Direct deliveries may l>e made by 
automobile from a city wholesale! to his customers In 
towns twenty or thirty, or even forty, miles away at 
leas cost, perhaps, than would be Involved In the haul- 
ing to the railway station and hauling from station 
to receiver at the other end of the route, when the 
various rehandllngs that are made necessary by the 
railway shipment are taken Into account The suvlng 
In cost of packing alone, where this method of de- 
livery Is used, may often make its adoption worth 
while. 

“There are large possibl'ltics also In the use of 
motor-propelled vehicles In Industrial plants, shops 
and warehouses In place of the Industrial railway or 
the overhead carrier, both of which systems are In 
extensive use.” continues the Engineering .Veic.y 
■'With present-day shop floors of concrete or wood- 
block paving, motor trucks can be run over them 
with little more friction than over the rails of shop 
tracks A great advantage over the rail system is 
that the trucks can l>e run anywhere There Is no 
stoppage for turntab es or switches or because of 
cars blocking the line ahead as happens so often with 
Industrial railways In such a system, where current 
for charging Is available at low cost and where the 
loads to be hauled are light, storage battery trucks ap- 
p«‘ar to have great promise The extent of this one 
field alone Is so great that It will tax the ability and 
enterprise of many engineers and many manufac- 
turers to adequately cover It" 

Varieties of Whal^ 

F ew of us realise that the blue or sulphur bottom 
whale found In all our oceans Is not only the 
largest animal which lives to-day, but Is also, so far 
BR Is known, the largest animal whhh has ever ex- 
isted on the earth or In Its waters A writer In the 
National GeographU Slagatine states that mieclmens 
have been measured which reached the length of S7 
feet, and In all 'probability weighed as much as 7.5 
tons Although the mouth Is enormous, large enough. 
In fact, to permit ten or twelve men to stand upright 
In It, the throat measures only about 9 Inches In 
diameter 

“The finback, oloaely related to the blue whale, has 
been called the 'greyhound of the sea.’ for Its long, 
slender body la built on the lines of a racing yacht, 
and the animal can equal the speed of the fastest- 
steamship. The back Is dark gray, shading Into 
beautiful light gray on the eldes and pure white below. 
A noticeable characteristic about thla whale Is the sym- 
metry of the throat coloring; the left side Is dark 
slate and the right pure white like tlie under parts 
The baleen also, on the right side, for a distance of 
about 8% feet, Is white, In sharp distinction from the 
remaining dark places 

"The humpback Is the most interesting of all our 
large whaled partly becajis© of the fact that Its 
habits are more easily studied than are those of the 


other members of (he (ainllv iir iimximuni hUc Ir 
under 65 feet, hut ItB bodj in llilik and heavv, with 
enormous side tins, or (llpp'iH Theso great iiaddles 
aio one-quarter the length ol tin- entire boti>, mid a 
single one from a whale 49 fi . - long weighed on the 
station scales 9BC pounds 'lie- tin oat bieiiBt. dukes 
and flippers of the humpback are aliinml Invariably 
covered with masHeH of barnai les, or ral hei bainailcM 
on barnacles, for the hard, Bhell like Coronulu are 
themselves thi' hOBts of the soft pendant goon' bai- 
nacles ” 

in lapan, (he writer of the Sattonal ih mn nplit.' 
Magazine'll article studied the Sel whale ol I In I-Aji 
wt'glans. whl( h 1b the 'Iwnhhl kiijlra ' (Baidlm whale! 
of the JapaiieBC It Is not a largo animal, seldom ex- 
ceeding 54 feet, and is formoil on slender, gi aceful 
lines, much like the finback Its coloiatlou also le- 
sombles In a general way tho latter flpec les, hut It can 
readily be dlsllngulshnd by Its high, falcate dorsal fin 
The Sei whale haw a habil of swimming Just below 
the surface, somelimes with tho doisal fin oxposecl 
and when feeding will travccl for a c onalclerablo dis- 
tance In thiB manner It Is a difficult whale tc) shoot, 
because the back Is arched but Blight ly when the 
animal dives, and only a c omparal ively small part 
of Its body Is shown above the water at one tune 

It Is slated that the distance* tr.iveised bv whales 
when beneath the* surface of the* water depends c-ntirelv 
upon clrcumslaucos The longest period of sub 
mergence for finbacks, aciually timed by walch, was 
twenty three minutes, but there is little doubt but 
that most large whales can remain under water a 
considerably longer time 

Most extraordinary of all whales Is the* square-nosed 
sperm whale Instead of having plates of balec-n, this 
whale carries a low ot 20 to 27. heavy teeth on 
each side of the lower Jaw These* fit Into sockets In 
the roof ot the mouth, and asslRl In holding the giant 
Bciuld and cuttlefish on which the enuimous animal 
feeds Since the squid seldom gets far out of tho 
warm currents, the- sperm does iidI go Into ibe cold 
water, hut cruises about In the tropics and in the 
Gulf of Japan streams 

In the upper portion of the head the whale has an 
Immense oil tank In which the valuable ' siverniari'ti’ 
is found in a liquid condition, and from which it 
may be dipped out with a bucket when an incision 
has been made From a sperm whale 60 feet In length 
which was sent to the Ameiloan Museum ot .Natural 
History from Japan 20 barrels of spermact'i) were 
taken out of th(> '‘rase*’’ and the suiiotmdlng fal This 
oil congeals ns soon as 11 Is cooled by the air. but 
the natural bent of the body keeps it in a liquid 
condition until the case is opened 

The sperm whale Is the anfinal which jh-lds am 
bergris, the* valuable substance usesl so extonslvely 
In the niunufactuic of our best jiei fumes Ambergris 
is only found In ‘'sick" whales, that Is, Its presence 
Is not normal, but Is eausecl h\ a paUiologleal condition 
of the Intestines It has bc'en found floating upon 
the water, and Is also taken from the Intestines them 
selves after the whale has died or has been killed 
It Is used as a vehlclcv for pel fumes, and not as an 
odor Itself 

Abolishing: the Postagre Stamp. 

I N our day the mall traffic of large buameRs concerns 
has Bwnlleii to gigantic piopoitions, and c'veli the 
simple laboi of alllxlng stamps requires a spec l.il 
clerical slafl .No woiidei , thii'uloic* says the I ni- 
si hau, "If the pioblem has been consldeied how the 
stamp could be abollRhed altogether without preju- 
dice to the Interests of the post office Prcqjosals of 
thla character have not been wanting, as fni in 
stance In Bavaria, since I'-ebrunrv Ist, 1919, large cevn- 
slgnments are simply stamped with a pn.stni.nk ai tin* 
post office, tho operation being carried nut by un 
ehlnery In this way tho post office h.is wived th'* 
expense for paper and the pilntlng coat*- fcvi tc'n mil 
Hon stamps, while the buHlneas world hn*. cccinnuit/c'd 
time and money, for affixing stumps to cjin* ilinusau l 
letters requires about an liour and a h*ilf of tine 
"This method of treatment, while fiilrlv s.at M e eu y , 
la still primitive We can eaHlIv Iniuglie i nnieh 
better system worked out Bomewhat a loin He* lines 
of a gas or water meter, the letter Ivelrig -nnply idac cd 
In a machine, and stamped with a ,pe-tniaik uliicli 
serves at the same time us receipt 'm the [lostag* 
and as record of the date, etc Th* min lilne wniil'1 
be Inspected periodically by tlie post nfflc *■ in Just the 
same way as tho c'onsumer's gas oi vatei muter 's 
tnapeoted, and his bill would be pstd a- usual" 




Lessons of the 1911 International Cup Race 

Comparative Features of the Types 

By tirover t Lot'nm^, B.Sc,, A.M., C.E., Author of “Monoplanes and Biplanes’* 


ird raw* for the (irand Prix" of aeioivlan- 
le ( up and prixe created by Jamew (tordoii 
ras held at Eastehurch, IhIc ol Sbeppey, 
of luly 

t race — that won by Cuilleu in f'lO'i was 
;anep of '20 kilonietera The following year 
held al Belmont Park, foi a dlstaniv of 
Hterg, was won by Grahaine White The 
his \eai WHS luereaaed (o ir>0 kilometers 


This \eiii H ia<'n, howe\er, far sorpasses pievlous 
eontests, 111 the brllllani y of the flying and the highly 
ItistiiKthe and satlsfactoiy results givun by It The 
liest talent of thr«H' of the greatest raaiuifaelurlng 
eom-erns— the BIArlot, the Wright, and the Mleuporl — 
was set to the task of producing not only the apeed- 
leat ( reatlon but one that would outwit Us rivals In 
maneuvering and rollablllly Tho monoplane proved 
Itself the most, adaptable tyiie for speeding and the 
biplane the most ouaily < ontrolleii, the i>«rfeellon of 
■hanking," landing, and steady flying exhibited by 
the diminutive Wilght, uttrattlng mneh favoiable 
I oniinent 

The order of (InlMhlng ami the ofHi lal elapsed lime 
of the eontoBtants follow Weymann (U S A ). 1 
hour 11 minutes 'it; I h Hetonds, [..eblani tPramei, 
1 hour lit inlnules ■Ui l/^i seiondB, Nieuporl (Krani-o), 
I hour 14 minutes .17 .1<Ti seionds; Ogllvie (Knglsnd). 
1 hour 1't JiiliiuteB 1(1 2/^ Hoeonds Chevallei and 
HampI, the former on a .^Ile^lporl monoplane anil the 
latter on a BKtrlnt niono)ilane, started in th<' raeo 
but did not flnlsh 

Weymann flew a Nieupmt nifmoplaiie, hikI mado 
an average speed of just 7S I miles an hoiii !>■- 


hoiii, NIeiiporl on a inonoplane of his own at- 

tained an average of 74 '*4 while Ogllvie made r>l 2 
miles an hour. Im hiding time for a stop Tho latter s 
speed of flying not Lonaiderlng the atop was 54 ratles 


Meiiport'u speed wu rathor aurprielng In view of 
the record he made at Mourmelon on June 16th with 
the same 70 horse-power monoplane— 100 kilometers 
at a rate of 80.24 miles an hour Difference in at 
inospheile conditions might account for this. 



Sections of the plane of the Nieuport monoplane. 



^selion <if Plane - WIS.IQHT 



tSecfion of Plane - BlCRIOT 

Details of FUnea 

The -astonishingly small dlffereni'e in speeds he- 
iweeii the 20 horsepower Nieuport of Chevalier, the 
70 horse-power Nieuport flown by Its designer, and 
iJic 100 horse-power Nieuport of tho victorious Wey- 


mann is a very noticeable fact and one deserving of 
the cloaest study. 

The victory was primarily oue for the Onome motor 
and the French aeroplane Industry in general, giv- 
ing only a small Insight Into the enormous leadership 
France holds over the rest of the world In the de- 
velopment of the aeroplane By no stretch of the 
imagination can the victory be said to be one tor 
America except on what might be classed a techni- 
cality Weymann not only flew a French machine 
equipped with a French motor but received his flying 
instruction in France under the tutelage of French 
experts. 

Those who are pluming themselves on the great 
victory for America have therefore cause to hesitate. 

May tho contest of 1912 exhibit a more pronounced 
example of Yankee industry. 

This race is the first from which concrete and valua- 
ble conclusions can be drawn, and its results point to 
many advantageous features that should be Intro- 
duced Into the next Gordon Bennett race to make It a 
means of stimulating greater perfection and of repro- 
sentlng the highest achievements in aeronautical en- 
gineering 

Before pointing out important deductions obtained 
from a Htudy of the machines and their porformanoee, 
a brief description of each is given, soeompanled by 
plans and elevations drawn to the same scale, thus 
enabling a grapblt comparison to be made 

IHB NIVtirORT MONorr.ABK 

The winning machine is a distinct type, bearing 
little if any renemblance to the ahnost standard types, 
the Bl*Plot or Antoinette 

The most Important features in Its design are the 
profile of the wings, the great reduction of head resist- 
ance, and the exquisite form and proportioning of the 
various parts 

Weymann’s Nlotiport was equipped with a 14-cyHn- 
der. Gnome <>nglne rated at IW) HP This drove at 
aimost 1.500 R.P M , a two-bladed Regy propeller, 7 
feet In diameter 

This murhlne, due to its htgb power, appeared to 
the spectators to fairly leap Into the air, and dart 
about with arrow-like swiftness and precision 

( fymtinusd m» ixiot 17f ) 



Hw Blsrtot XXUl. 


Tlw Weight ••mkr*'* 


LB880NS OF TH8 ItU INTERNATIONAL CUP RACB 


nie Nieuport. 



J9, 


SCffiKTlFlC AMEEICAN 


The Satellites of Uranus 

Moons That Have a Retrograde Motion 

By Professor Frederic R. Honey, Trinity College 


*«nd of the ut«lllte» around their primaries, there 
exists an apparent law of conformity to that general 
direction which le followed by our sun In lU rotation 
on Its axis But the fact that this conformity, though 
followed by a large portion at our discovered system, 
is not Invariable, la emphasised by Its contradiction 
In the retrograde motions of the ninth satellite of 
Saturn and of all the satellites of Uranus and Nep- 
tune. These apparent contradictions In planetary 
revolution have naturally given rise to much Inquiry 
and speculation regarding the evolution of the solar 
system. 

The four known satellites of Uranus, which revohre 
In a plane which Is nearly perpendicular to that of 
the ecliptic, appear at their vast distance from us to 
have diameters varying between 600 and 1,000 miles 
The illustrations given in this article are for the 
purpose of emphasizing an example of departure from 
the general law of motion. The moons of Uranus, in 
contrast to their primary, revolve In a retrograde or 
backward direction — their orbital plane being Just 
past the critical posUlon of perpendlcmlarlty Not- 
withstanding the great distance of Uraniis from the 
sun, which Is more than nineteen 

ttmes the earth’s distance, the 

planet's diameter of 33,000 miles 
renders it visible as a star of 
the sixth magnitude which Is of 
a light sea green color On ac- 
count of the tilting of the earth's 
axis Uranus does not rise much 
above the horizon, and is seen to /y' 

best advantage In northern latl- // 

tudee during the summer months 
before and after opposition, which A/ 

occurred this year on July 20th // 

The period of revolution is M ^ 

years; and as a consequence the !j 

planet comes to opposition be- ,'/ 

tween four and five days later 
each year— Its synodic period /) 

(average Interval betwetm consec- '/ 

utlve oppositions) being 369 2/3 /J- 

days The plane of the orbit very j /, 

nearly coincides with the ecllp- 1/ 

tic, forming an angle of only % 
degree with It This Is ihe small- 
est angle of Inclination of the or- 
bits of any o' the major or ter- 
restrial planets; while the linear 
eccentricity, or distance from the 
center of the orbit to the sun 

(82 6 million miles) is greater 

than that of any of the orbits 
This polnl Is shown In the plot at 
V within tho earth's orbit and 

Is about seven-eighths of the distance from the sun 
to tho earth The angle of Inclination of the plan-' 
of the satellites’ orbits, which was measured In March, 
18S2, Is less than 98 degrees The planet came to 
opposition on March 6th when approaching perihelion, 
but the plane of the orbiU passed through the earth, 
and was seen edgewise, looking In the direction of 
the arrow A, about three weeks later, when the aatcl- 
It'ces appeared to move back and forth In a straight 
line (see Fig 1) The next edge view, when tho 
plane of the ortlts will again .pass through the earth, 
win he obtained In ISat. that Is after an interval of 
42 years Fig 2 shows the orbits seen In the direc- 
tion of the arrow B at the date of opposition April 
23rd, 1892 

During the years 1901, 1902 and 1903, the 

dlfferenoes between the lengths' -of the axes of the 
elllpsee representing the orbits on a plane perpendicu- 
lar to the line of vision were so small that they were 
practically circular, showing the nearly perpendicu- 
lar position of the orbital plane Fig 3 shows tho 
orblU erf the satellites Ariel, Vmbriel, Titania, and 
Oberon as seen looking in the direction of the arrow 
O at the date of opposition June lOth, 1902 Since 
this date the minor axes of the elllpsos have grad- 
ually contracted, and their positions looking In the 
direction of the arrow b on July 20th of this year 
a^e shown In Fig. 4. In each of those figures the 
p«ltlon of the elllptw is shown relative to the merid- 
ian, These satellites revolve around Uranus (which 
la drawn to the #*mo aohle ae the orbits) In the dl- 
reotlon of the arrows. The dlstancss from the planet 
at^ the periods or time of revolution are given In 
tahla. In the plot of the orbit of Urantu the 
plasat and tha orbit of th# outar aatsmta Oheroa are 


magnified 1,000 times In order to show their relative 
dlmonsions, and the proportion between the axes of 
the ellipse which Is the projection of the orbit on 
the plane of the ecliptic 

Distance In Miles Period In Days 
Ariel 120,000 2 62 

Umbriel 167,000 4 H 

TlUnla . 273,000 8 71 

Oberon 366,000 12 ic 

Treatment of Obesity 

O BESITY Is a disease of the general nutrition, 
characterized by a general hypertrophy of the 
adlpoee tissue, and an accumulation of fat In the 
organism "A rough rule.” says Cosnioe, ‘‘Is that an 
adult's weight, expressed In kilograms, should bo rep- 
resented by the two last decimals of the figure whlc.i 
expresses bis height In meters In a pretty severe case 
of obesity a person may weigh about 265 to 330 pounds, 
Barnum and Bailey exhibited an individual weighing 
660 pounds. Heredity plays an Important part In de- 
termining tho occurrence of this morbid condition 
This has been observed both In men and In animals 




THE SATELLITE8 OF URANUS 

It Is not every one who ran accumulate body weight 
At the same time, given a oertalu predisposition, theio 
are certain conditions which favor obesity, and eer 
tain modes of living and treatments which may reduce 
It or even cause It to disappear entirely 

''Overfeeding, lack of exerclee. In brief, an excess 
of the receipts over expenditures, favor obesity Nev- 
ertheless, there are stout people who eat very little, 
and there are hearty eaters who remain thin There 
must be some other element wlilch enters Into con- 
sideration The thyroid and certain other glauda reg- 
ulate all oxidation processes. The secretions of these 
glands Intensity the oxidation, their degeneration tends 
to diminish oxidation The true cause of obesity Is 
still a matter of considerable mystery Oenerally 
speaking, a special diet and mode of living Is unques- 
tionably the right remedy, and has freqtiently proved 
effective. 

Some medical authors have recommended a veri- 
table hunger cure; others Impose a meal diet This 
last method is positively dangerous for arthritic pa- 
tients, and may moreover be quite useless, since It is 
possIMe to fatten on a pure meat diet Other* au- 
thorities have recommended the use of foods of low 
alimentary value, taken In considerable quantity, auch 
as fruit, green vegetables, but no meat Others forbid 
drinking or recommend eating fat or butter In con- 
siderable quantlUes, thereby producing a species of 
satiety and destroying the appetite , 

“Such treatments as these are. as a rule, either 
harmful, or quite Impossible to carry out for any 
length of time. A more rational treatment. It ap- 
pears, has been proposed by Dr Robin, which la based 
on a nombor of seemingly well founded scientific ar- 
gumeati. The vdgfose laid down Is somewhat as fol- 


lows (1) Breakfast at eight o'clock In the morning, 
fonsistlng erf a pb’ce of meat, fowl, or cold ham, a 
small piece of bread (about fifteen grams), fresh 
fruit, anil a uip of very weak ami vciy hot tea, 
without milk and sugar, Immediately after this meal 
take about at least half au hour s walk, but not enough 
to become tired or short of breath (2) At ( lovon 
o’clock the second meal, consisting of nno or two 
boiled eggs, two )>leccs of bread and a cup of hot 
water n.-ivored wllb a little tea, after this a walk as 
before (3) At half i>ast twelve the thud meal eoii- 
slstlng of cold meal, cold chicken, ham ad libitum 
(without sauce or mayonnaise), a plate of greed let- 
tuce, or the like, with a little salt and lemon Juice, a 
plate of green vegetables, boiled In salt water, without 
butter or gravy Fruit ad libitum, bread fifty 
grams For drink, a large cup of hot walei fla 
^o^ed with a little tea Rlso Immediately after tho 
meal and take a walk of at least half an hour (4) 
At half-past five, a large cup of hot water flavored with 
a little tea (6) At half-past seven the same meal 
as at noon, to whkh may be added, If tho appetite 
Is very keen, some cold fish, or a plate of hot meat 
without gravy This cure is continued tinlll the 
welglil Is reduced, It not to nor- 
“■ ' — "j raal conditions, at least to an Im 

proved state It is Interrupted, If 
any indications appear that It is 
\ affecting the patient harmfully 

Plfll^Nrch ’* 'ermliiated, the 

% itw" eleven o'clock meal la flist of all 

^ omitted and then gradually the 

i rfgimr may be abandoned, pro- 

Rn.' AprM ccoding with piudcnce and exer 

' clslng greater rigor every time 

/ / tho weight Is observed to increase 

(fl^lni stated that with the 

above treatment much Improve 
J ment Is secured without Inflicting 

upon the patient any unpleasant 
n<i t .imsgi) mof feelings of hunger or weakness” 


/'M TT HAS been 

\ ; y J J * rebuild tho pyramid of Cheops 

, under modern conditions an ex- 

-- ' pendlture of $100,000,000 would be 

R<,i4,.Jid^,»u necessary and the labor of 40,000 

/ \ ”'pn for two years required 

j f It haa been calculated that the 
(((*)) )1 work really required the aervlces 

J j of 100,000 men for thirty years 

Tha pyramid occupies a ai>acc 
of twelve and three-quarter acres 
and Is seven hundr<*d and fnrly-slx 
feet high and contains about 14,1,- 
316 000 coble yards of stone and 
granite The material alone represents an item of 
$36,000,000, while the labor would Increase this amount 
by $72,000,000 To this must l>e added $3,000,000 foi 
tools, transportation, and similar Items 
Tho pyramid Is built on a solid rock one hundred 
and fifty feet deep, and to build a foundation of this 
rharaeter would add to the cost to the extent of mak 
ing the total of $100,000,000 

The Cry of the “Devil-bird ” 

O F all the aw c-insplrlng sounds emitted by wild 
creatures none, It is said, Is to be compared to 
that of llie "devil bird” of Ceylon, whose try has been 
likened to the stream of a human being undergoing 
the most frightful torture Naturalists have Identified 
this bird with the brown wood-owl found In Hindu 
atan 

The "devil-bird,” or ulama, as the Cingalese call 
It, la an elusive creature Ttte natives of Ceylon re- 
gard the cry of this bird wltli superstllloue horror, 
for. It Is claimed, Its aercam heard at night prcsagcn 
the most dire misfortunes 

A British ofBi !al of the Ceylon civil sen u c has 
given some study to this curious liird Its onlinary 
note, lie states. Is a magnificent clear slmui like that 
of a human being, heard at a gre.it distance, and 
producing a fine effect In the hllonrr of the night 
But the sounds that have earned fm (he bird Its bad 
name, and which this officer repori-, he heard to per- 
fection hut once, are said to be well nigh Indescrlliahle 
the most appalling that can lie imagined, and scarcely 
, to be heard without a hIuhMci It has been compared 
to the cries of a boy In torture, whose screams are 
being itopped by ■tmngulatlon. 


Co8t of Building Cheops 
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Etching Metals by Electricity 

By A. J. JarmsB 

etching of mptaig lij electrical energy lioea 
81 Hill It) have reielvptl the nUeiitlon It deetrves 
lie horiie lu mind that wherever any chmulcal 
p|iililo\ed to perform ett blng, there also la 


has been eaten away before any appreciable depth baa 
been attained This hae been eauaed by the employ 
ment of an unuiiUable etching fluid, or the protec- 
tive top was not sufficiently resistant to the separ- 
ated olefnent or ion liberated by the electric energy 
By a little study of the chemical bodies employed 
for etching either copper, z'ne or sled, such aa nltrlr 
arid, perchlorlde of Iron, sulphate of zinc, and t bromic 
add, It ha* been found that these bodies are not the 
best aulted for electrical etching The real point to 
be eonaldered Is the effect of the liberated element 
upon tho metal Several solutions have been found 
that will answer the purpose well, and it la safo to 
predict that In due time the etching of metals by 
electric energy will become universal, because by 
the employment of electricity, It ran be as readily 
ascertained how far the etching has proceeded by 
noting the amperage and the time elapsed, or. In 
other words, gunntxtp of eleotrlclly employed This, 
according to Faraday’s law, Is proportional to the 
Quantity of metal dissolved By the electrolyth 
method one man could perform all the etching of six 
plates In the same time that It takes to etch one by 
the usual processes For the protective top, any of the 
preparations may be used that are employed at pres- 
ent for ordinary etching, auch as albumen, fish glue, 
enamel or bitumen. 

For the Information of those who are not acQualntcd 
with the above preparations It may I)e stated that the 
following will give results that can be depended upon, 
bearing In mind (hat where water Is mentioned, dis- 
tillfd water Is meant at all times 

srNMiTUiNO solt^I()^ inn ’/isc 
The white of one fresh «gg (albumen! 

Distilled water 6 ounces 

Bichromate of ammonia 20 grains 

Dissolve the bichromate of ammonia In two oumes 
of the distilled water The rcmialning four ounces 
of water must b<< added to the albumen, which must 
now be well churned Into a frothy mass for two or 
three minutes Add two dro|)s of strong aqueous am- 
monia to the egg mixture, using the egg beatei. 
then add the bichromate mixture, beat again well, add 
half an cjunce of pure photographic alcohol, using 
the egg beater again, so as to Insure perfect Inc-oi- 
poratlon After tlie biehromile has been added to the 
albumen, the mixture becomes eensitive to light, and 
Lhciefore all eubeequent steps should be carried out 
In red light, or at any rate in subdued davllght 
Alliw the mixture to stand over night, then filter It 
through a tuft of absorbent cotton pressed lightly 


funnel, so thst the sensitive 
I drop by drop upon the glass 


mployed, the following 


niBHolvc Ihe bichromate hi'pnrulclv add this to the 
I'-h glue and albumen The mixture must now be 
cII chtirned by a rotary egg cchlsk or beater, then 
Utered ns dea^lbed for the zinc sensitizer, but prefer 
ihh twice ’fto etching solution must be made up, 
ind kept In a glMH battery Jar The etching solu- 
don givin here Is a special mlxtuie for ciccfrirol 


ETOmifG SOLUTION. 

A saturated solution of common saH, 
about • jylnts 

Hydrochloric acid 2 fluid drachms 

Water 6 ounces 

This solution will keep well. Tho use of hydro- 
chloric acid Is to correct for the llherated sodium 
hydroxide which Is formed by eloctrolysls; the liber- 
ated chlorine performs the etching, and ccnnhlnes 
with the zinc or copper, forming chloride of zinc or 
chloride of copper In the case of steel, perchlorlde 
of Iron Is formed. Bach metal must be etched In a 
separate eolutton. It will be observed that, after 
etching, the solution for zinc will remain white, that 
for copper will turn green, and the solution for steel 
will become a brilliant yellow To perform the etch- 
ing, an ordinary half-tone negative (reversed) must 
be employed, or for line etching an ordinary dense 
line negative, made by the wet collodion process 
Procure a fen pieces of zinc plate about one-sixteenth 
of an Inch thick, the same aa used by photo-engravers 
t'arefully clean the plate by wiping It all over, back 
and front, with a warm solution of common washing 
soda Rinse the plate In clean water, and allow to 
dry This operation is simply to rid the surface of 
any greasv matter Introduced by handling The plate 



Fig. 1.— Electric etching in line on zinc. 


Ktrat ate lamp. Sir Uumphry IWH From on uid engraving, Jfa& 

must now be cleaned thoroughly, with fine pumice 
powder and water, by placing It face up upon a 
clean board, using a clean rag dipped Into the pumice 
powdei, and rubbing well up and down, not In circles. 
The plate must be reversed, so that the bottom end 
becomes tho top. and the rubbing continued until, 
when washed with water from a faucet, the water 
will remain free and even all over, ahowiog no greasy 
streaks or spots Now drain the plate after It Is 
well washed In running water all over, and pour 
a small quantity of the sensitized albumen mixture 
(under an orange light) upon one end of the plate, 



Ualftone eleoulo otcbing on oopper. From so old photograph. 


Tilt It so that the water Is driven nefore the albu- 
men. and allowed to run off Drain the plate; then 
pour a small quantity of the sensitive mixture upon 
the opposite end and drain this oS, allowing only a 
small quantity to remain upon the plate, which must 
now be gripped tightly at one corner by a pair of 
flat-nose pliers, and held -level over the flame of an 
alcohol lamp, or small gas stove. Blow upon the 
surface with the breath, ao as to aid evaporation of 
the water. Caro must bei taken that the plate does 


not become too hot, beosMise this would cause t}ie 
albumen to become incoluble. The plate now heiiig* 
dry, may he laid upon the negative, which has 
prevlouely been placed in a photographic printUtg 
frame A piece of felt la placed upon the back of 
the zinc plate, the back adjueted, and the springs, 
which should be very stiff, hitched Into place. The 
negative must be allowed to rest apon a stout piece 
of flat glass In the printing frame The frame can 
now be placed In the sunlight If this Is very bright, 
and the negative Is a clear and brllUant one, the ex- 
posure will be about one minute and a half to two 
minutes The frame must now be returned to a room 
Illuminated by a deep orange colored light, the sine 
plate removed, laid back down upon a stout sheet 
of glass, and a small India rubber roller, which has 
been carefully rolled up with a amall quantity of litho- 
graphic Ink, is passed over the printed eurfaoe of 
the zinc, rolling from front to back. The plate may 
now be reversed, and rolled until the surface presents 
a uniform gray coating of ink all over Now place 
the Inked plate into a tray of clean water, let It 
remain for five mlnutea, then take a tuft of wetted ab- 
sorbent cotton, and carefully wipe the Inked surface 
still under the water, when. If the exposure has been 
right, a beautiful print In minute dots or lines Will 
present Itself upon the surface of the sine The plate 
must now be removed, washed under the faucet, and 
carefully dried, then powdered all over with dragon’s 
blood, the excess being removed by tapping the back 
with a sharp blow of a hammer handle, holding ham- 
mer head in the hand. The surface must now bo 
lightly brushed with a flat camel's hair brush and 
the plate heated over a gas flame, until it begins to 
emoke faintly Then lay It upon a piece of cold 
metal for about two minutes, when it will be ready 
for the etching bath Two cells of the size and kind 
described In the SciENTiric' Amkkkan Of May 28th, 
1910, page 445, will form the battery for generating 
the requisite electrical energy 

The elements must be coupled In series, viz, the 
carbon of one cell connected by a piece of copper wire 
to the zinc of the next A piece of sheet copper, 
zinc, or brass must be soldered to a copper wire and 
attached to the zinc cylinder of the free element. 
This will form the cathode It must be rememberdd 
that electrical etching Is the reverse of electroplating 

The piece of zinc bearing the Ink Image must be 
brushed over every part that Is not to be etched, 
with either shellac varnish or a thin coating of 
asphaltum varnish, which is best done when the plate 
Is warm This .protection will nrevent the plate from 
being attacked, except where the required rtchlng is to 
take place The plate must now be attached to the 
remaining carbon element of the battery, by simply 
soldering a tin or brass garter clip to the end of a 
strip of copper wire, the right kind of clip being one 
of those with saw-llke teeth This will grip the 
plate perfectly, and allow easy removal The plate, 
now being llnnly gripped, must be quickly lowered 
Into the salt solution Instantly gas will be evolved 
from the cathode, while the metal expoeed between 
the dots will begin to dlsaolve After two minutes’ 
action the plate should be lifted and examined, when 
In nine cases out of ten It will be found (o l>e satis- 
factory Dip the plate Into the liquid again for three 
minutes, then remove It, and pour a gentle stream 
of clean, cold water over the surface Now use a 
biconvex lens of about four Inch focus to examine 
the surface, when it will be found that for all or- 
dinary printing purposes, the etching will be deep 
enough 

The albumen top will hold well In this etching solu- 
tion, because It is well known that albumen becomes 
coagulated In a strong solution of common salt If 
upon examination It Is found that the etching la not 
deep enough, the plate should be vary carefully 
bnisbed all over |jie surface with a flat camel’s hair 
brush; then washed, dried and the Ink roller care- 
fully passed over the surface again, then warmed 
to partly set the Ink, powdered again with dragora's 
hlood, heated to melt this again, cooled off, and etched 
again for two or three minutes As a rule, this 
second etching Is not required. The «urfa<‘e must 
not be rubbed with absorbent cotton, because the 
ed»ee of the etch are ve^y sharp, and the fiber of the 
cotton will adhere very tenacloualy The plate may 
now he cleaned with either wood alcohol and ain- 
iDonia, sor if aaphaltum has been used, benzine or 
turpentine must be employed to remove It When 
the plate la cleaned, It can be trimmed at the edges, 
and pinned to a wooden block to make It type high, 
fitted In with type In the neual way. Inked up and 
printed. It the etching Is to be done Upon copper, the 
fldh glue enamel must 'be need, becauae It la better 
suited for copper than the albumen reilat. Procure 
a piece of sheet copper the same as used by photo- 
engravers, that hat been faced, pbllahed and butted. 
Clean It In the eame way aa described tot *lao. B)W 
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Electrified Artificml Ram for 
Agrkulttire 

A Kew S)nit«in of InrleatioD 

W/ £1 have had uoomiou in these oolumns 
' ^ to prfer repeatedly to experiments 
oorried on by Sir Oliver Lodge and others 
on the influence of eleotrioity on the 
growth of plants. Mr. Kmiho Olsaon of 
Buenos Aires, Argentine Republic, at 
present in the United States, has, of late 
years, been giving his attention to the 
praotioal development of a process in 
which it is proposed to make use of eloo- 
tcifled water for spnnkling flelds The 
inventor olaims that his experiments 
demonstrate the practical utility of such 
a procedure The benefits which are said 
to be secured are two-fold. V^rst. tliere 
is a direct advantage to the plants, and 
secondly. Mr. Olsson stales that aotwrd- 
ing to his observations various tiarmful 
insects and other organisms are destroyed 
because of his process. 

The need of artificial irrigaiion is severely 
felt in many places where, owing to the 
nature of the climate, long terms of 
drought have to be oontended with It 
is particularly in such districts as these 
that Mr Olsson proposes to introduce his 
system, by the aid of which he ex)K>ot8 to 
mcrcase the crop and to oomliat efleotually 
drought, insects and othtir troubles The 
cost of the Olsson system is estimated at 
a figun* which is quite moderatti as com- 
Iiared with the benefits to lie derived The 
cost of installation for the sprinkling appa^ 
ratus 18 figured at STiO to $100 |M<r acre, 
according Ui local oonditious 

The BvsUim is very simple The water 
IS raised to a suitable lieight liy a motor 
or traction engine. The supjib' may lie 
drawn from a nver, stream, arts'sian well, 
or any other suitable source Two high 
towers may be installed, from which pipes 
are suspended by means of suitable suit- 
porting cables The pipes supply circular 
spray no^xlcs which revolve aiitomalieally, 
and five to ton acres of land can readilv 
be thus supplied with an evenly distributed 
shower of water 

When It is desinsl to ns*' el**ctn(l*‘d 
water, a reservoir is used, into winch the 
water is pumiiod, to be HalistspK'Utly dis- 
tributed in tlic manner indu'iUed alsivo 
Tlw K'sorvoir consists of an iron lank 
plaoc<l on an insulaKKl supisirt aiul ctiarg*»<l 
from a d>naino supplying 0 5 aniiH'ro at 
111) volts The iron wall of Iht' tank 
serves as positive ixilc, llio negative pole 
consists of a copper wire insulated all 
except the tip It is claimed that ciTtaiii 
chemical reactions take iilacei in the water, 
with production of oxygen, oxoue, and 
hydrogen jieroxide at Die amHlc, and that 
certain of the products fonned ar*' bene- 
ficial to the plants. Mr. Oisson further 
suggests tiiat this eleotrifiuatiou of llie 
water would tend *o purify it and render 
it iietter adapted for dnaking purposes 

Mr. Olsson has installed his apparatus 
in a plantation near Buenos Airos and 
states that by the use of six spnijUing 
Doxzles at a height of 5 meters above 
ground some six hundred acres of ground 
under cultivation were treated with very 
benefloud results. The apparatus has alao 
been adopted by the municipahty of 
Buenos Aires and is giving satisfaction in 
the public parks and gardens in that city 
Mr. Olteott also states' that during the 
long drPiight from which the republic suf- 
ferad for over six months in 1910, he was 
able to produce a very fine crop of alfalfa 
and vegetables and to supply the owners 
0l ttaei horses with freih fodder By 
instiriUiig a system of artificial irrigation 
over aome part of their crop, farmers 
should, be able to insure themselves against 
4 nw|^i falling back upon artilkdal sprink- 
UHf bl o|we natural rain fails. 

iMidoatalljr the intorostiiig suggestion 


is made that the water line be used at or ton such ma* hlims for mliklng one him 
the same time to carry the current for cows In two hours, wlierc seven or 

lighting and other purposes eight milkers would bo needed for hand 

Mr Ulsson’s invention has been pro- milking The animals no not seem to ob- 
tected by a iiumlwr of patents, and the Bie machine and keep quiet during 

inventor has shown much perseverance in oiieratlon 

working out the details of hia method. 

Notes for Inventors 

Swedish Milking Machine Automatic Elev.lor-door Txiek Tl.e 

A MILKING machine has been de- oUh KlovaUir ('ompan.v. ax owsigime of 
veloped In Sweden which Imitates Axel Magnusoti of Now York citv , lax 
the process of hand milking as nearly obtained a [latent for opt'rating apparatiis 
as possible, that is by compressing the for the locks of elevator doors. No 9HS,(i24 
teat from top to bottom, but without The latch is assticiated with the door and 
drawing down upon It Kacb teat enters itg operating devKwi is soparale from and | 
a small metal box In which is a fixed independent of the car and Is aulonialicallv 
rubber plate lying along one side of the operated only when the car is opiaisil*’ or 
box, while a movable rubber sheet Is near the door. 

driven forward by two pistons, lying one Westinghouse Turbine Patents flcorg*' 
above the other, so that the pressure !a Westinghouse of Pittsburg has ohlnined 
made first by the top piston and then o»8,82(l for lurhin.'-blmling, 

by the bottom one, as In hand milking, 9 <>,h, 821 for a eondonsiiig-turbinc 





Irrigation by meana of electrifled artificial rain. 

ow spplicMhin of eleetrloll \ , pisnl pniwtli 1» i!tlmulst«d by tlcrtnflnl » 



wood, witli haul wood )iortU)nx loriiuiiq 
the l•\ll^lnl(lcK of 1hi inlcMoi lamiirilioii'- 
Hair Washing Roods Most 'niiiieii 
I icsecl 111! (ItHii III' 11 - uml im i)ii\ ( mi lici s 
‘^!in<idenl loUu wii-liini: of liii Iimii Ii\ IIjo 
onhiiar.N jiroci ssc\ (Irliindo H Sidislcirv 
I of New V ork I'ltv has ohlaini'd two patents, 
I'* I Nos ()9S,S(),1 iiiid for litiir-w ashing 

^ I hoods He proMdes n hf>od (o til thi Iiead 
j I and mx'k sulbeientK larg* to iiiilosi tlie 
Miair and sii))[)lied with siiitiihle irieaiis to 
'* sdmit and ilmeliurq* the water and liav- 
ing, on It- inti'iioi, tlexihle fingers wliieh 
irm\ Ih' jminif/uliited from tlm outside to 
'' aid in the washing oixrHlion 

An Old Patent on Cooling Houses Now 
•' that tin Miliject of cooling dwelling lioiises 
' in hot wi niher has atltiu ted gem rid allen- 
ilioii largilv through the ingenums (fforts 
in that dins'tion of Dr \li 'otmler (irahani 
Bell at his 5\'ahhing(on n"-nlenei It may 
he worth while to call ald'iili'in to a [mteiit, 
No 24b, 7S), issued in St'pp'inher, 1H8], 
and now ex]iired, to H S .Ii nnings of 
Baltimore, Md , for an air-eooling appa- 
ratus whieli [irovided a cooling elinniber 
lia\ mg seris'iis of (ihrotis inalenals iirrangtid 
lougiUidiniillv and vn-rlieallt and whieh, 
III practie*', were tnoispuiod with a cooling 
liquid The aptxiratiis [m'senliil m this 
[lafeut liUK tv sis'ciid inten'sl since i( wav 
used in (oolmg Die White IbniM' during 
the liut |)(‘nod whi'ii the wounded I'n'M- 
dt'ii! (larfield lti\ siiH<ririg from the assas- 
.Miii's Indlet, and the (leHen|)tiU' ptirlioii of 
] the pah'nt refers to “lla use of llie herem- 
! before de«ir Uxl uiqiaraliis at the Kxecii- 
|live Mansion, W'ahlimgtoii, District of 
(’olunihia ' 

Patents to Corporations Among I ho 
patents issued lulv 2')lh Bill ure five 
patents and one ri'isstn to llie rhiilmi Shoe 
Ma<’hinery t^omimiiv and eight paten Is 
to the (h'tieral HliS'trii Coinii.iiis 

A Negro Patent Kvamincr. Ilenrv K. 
Baker of Mississiiqi i- the oiilv lejin- 
s*>nlaltve of llie color* il rase in the * ',1UM- 
ining lorjih ol llielmtid SUiled I’aP nt 
Ofiiee Mr liaki'r is a second iisMslanl 
exuinimu in tin diMsion of Prineijifil Hx.inn- 
tier Pond, who has (In (lasses of htidges, 
lioisUiig, evavnling, litdrauln i ngmeer- 


Mr. Olsson’s exptrimaBU with well water ma a conductor for illumination. 


by m.'mls'rs of his ru* . The cm 
After this, the pistons are thrown off The turbmt'-hlading inelmhis in eounm- L^f 

by all autoinatl* device and the process tion with th*, rotor having annular rows | requind ai 

begins again A funnel-ehaped rubbe- of hla*ies, the stator, Iho hlarlr carrying j eorres[>onden( e with aiqilc, 
bag takes the milk and It flows from olements and cireunifer*'ntia!l> *'xt<'nding niventoi s in all parts of I he glohi' 
hero Into a luntalnlng vessel of suitable rows of statiouar.v hladi's on the ('lements, nian\ colored inv*'iilor- fni 

ehape There l« one front and one rear the eleilinnts lieiiig mountabl*' on the sln^ i,,,. 

milking box and these are held In a tor Tim comhmsing-fnrVun*) is a ns-entraiit , hey lx long as th.n 
forked support which Is strapped to the turbine in which the easing is <livid<'d into 

animal. Tho rubber plates and bag are a stationary [inrt and a *'ov««r and the ,ii,, cotirp- 

the only parte to come In conUct with fluid diochnrge «1.'V k»w arc located entirely ,ud of his fellow cmi 
the milk and these can be very easily m the stationary part ,,, ^ 

cleaned, so that there Is no dlffleulty Co<n-handilng Machinery. —In a com- siders is [inKhieiilh 
about this part Any kind of an air handling ma*-hme. pntentfid No OtW.fCWI, of inveiiiions lo c, 

eompreesor is u»ed to operate the pistons to Universal Com Wrapping Moehiim Billings Leetures 

and It Is driven by electric motor or Company of New Jersey, os asBigntse of ji,„| Cornelius C 
gasoline engine or even by horse drive Chas S Baldorf of Brooklyn, is provided ComnnsHioner of Pi 

The air pipes are led along the stables means for adjusting th*' ooin-advancing mvitalion of the \ 

and at each stall is a fitting upon which and coin-wrapping mechanism to agnn' mgton Colltge of I 
a rubber tube loading to the milker Is with the size of the coins to be wrapped of Ux-tunes on P 
placed. Two milkers can Uke core of *lfbt and with the length of the paokages. before the classes 




SaENTiFICAMEttiaN 


ii8:lil\ oonvorMnt with 1 
I ('dure within the PaU'nl dw 
H'lK'i'd hiB earner in the dee 
luut examiner and lia« k 
etion m the oflRee at one 
He became principal moi 
eourse of advanoement, rucr 
r. examiner of interfer- 
iinor of trade-marks and upvi 
lomlHsr of tile lioard of wor 


I reciting tlie facta, ao far aa the Court 
led It neoensary to state them, thej 
non says that. 

r several hutitired yoam prior to IPOS — save 
I comparatively brlot pMod foUowtaui ttie 
:h Kevoliitlon — the cvdtf Of OMthluteiii 
u occupied the monaatery Of the Graade 
trruiw near Voiron, to the Department of 
, In t'rauoo Thta wae their Mother Botun. 

B by a secret proorea, th« made the UQUeur 
irdial wtilch, at flrat aold locally, became 
rds of fifty years a«o the aubfset of an 
Hive trade and la known throughout the 


ufluii,T fiTMMTMP jxtmnmt. 

Tbeae rolumni are open to all MtenteM. TIm 
notices are Inserted by special arrshftmeht 
with the Inventors Terms i« sptHtchtfcm to the 
Advertlidnc Department of uis Bommrtc 


I iiini lor inc |k)ki[ioii or unu aoewu, in oovtios oi oisuncuve shape. 

, , XI. to which wece attached labels bearins the Inscrin- 

iiiissioncr, and when the ilon " Liqueur Fabriqulie iu Gdanharnreuse ” 
ihRiMtanl conimiaaioner was h 


1(1 I IV ('onifreas to irns't the growing a slu 
iidB of the judicial hmnoh of the alno 
Ml Hillings nvH'ived the appoint- 
During the absence of Commie- 1R84 


I'rocureur regtetorod two 
Patent OtBce, and theee n 
1884 under the act of 1881 


b for four 
/as acting 


ConHideniig the duties 
eharg«*s in his present plaei 
and deeidmg of apisials i 
which dts'isiouH art* final so 
ont Offloe IB oonoerned, Ih 
that his course of leolurtv 
ington (College of Iaw will 


the krenchlaw of July 1st, lOOt. 
,, , L u 1. j. — IOC Associations Act, the congregation 

the duties which he dis- of the t'hanreux was held to be disaolved by 
, resent place, in the hearing 
if ftpjxials m patent caaos, 

* , w .1 / Fronch Court Forcibly removed nt>m thetr for- 

an' nnal ko far os th(* Pat^ mor eetabtUbraenl. and their aecrot with 

moernetl, tlu^re is no doubt iV^TpaJSl' SM, "s^iW 
) of leoturcH at the Wash- process, they have oonttnued the manufacture 
, . 'll 1 » I. nf the liqueur. Importing from Frmnee such herbs 

of I AW will l>e of the groats as were needed for the purpose 


Pertainiug to Apparsl. provtslon of a new a 

QARMZSr—B TwiiHi, Ktw Sork, N. 1. 

TWi gArawnt U tor w tor bathlnf, athletic enfineera »nd 

and other purposes, and Is provided with an ^ 

integral jockstrap, which can he cooreoleotly 
opened and closed and when worn is prsc- 
I tlcally concealed and not visible For the 1 1 

purpose mentioned use Is made of a suspensory 
; band extruding from the back of the garment 
and having Its free end detkcbably connectsd 
with the free ends of straps or webbings 
attached to the rear of the garment jljj 

Bloctrle*l Dewlcos. ‘ m 

BLECTBIC BRAKE.— W. F. Mooot, Denver, cj^ 

Colo. This brake Is of the kind provided with 
a deilble brake band. Tim Invention provides J I 

In connection with the band a rocking inenber ■ 

whose ends are connected with tbs ends of L—JHL___ 
the brake band and braking force is applied 

to its middle portion, so thst when the brake tiOMui.NBD paoiSi 
la set the position of the rocking member is 
changed by the tenelon of the brake band : 

one end of the rocking member acts for tic permit of 

moment as a fixed pivot and the opposite end desirt 

pulls upon the opposite end of the brake band, O’’ to accti 

so that the rocking member operates a« a right-angle p^ltlon i 
lever of the third class, and appllea braking t>>e 

force effectively, 'with least expenditure of “»« *• 

forc». lustrsted herewith). 


Snatwrt shapes adtpwa («r gM fffth Wtllk, . 
Unds of doers or other closnrsg, y 

COMBINED PBOTRAfTfOR AND t ’ 
BQDABE.— Kganoiaco A. DCb CssnuA 
ington, D. C This Inveatloa has refarenmi to 
drafting Instruments, and Its pnrpoiM Is tho 
provtslon of a new and Improved oombtaad pro* 
tractor and T tiinsre, for the m* of drafts- 
men, engineers and other persoas, and a»- 


OBt inturcHl and value . 2.T2he^“iSS.*t; I 

A Commission for Supervision of P.t- ^rv“olrirs’“!lnu^^urS?hT'^d^^^^ 
ents. — The Mmnoemta Kluctxioal Aasooio- f.wimbllng as (il<si«ly a« posable, the famous 
1 O, T X < .1 Chartreuse and having succeeded in this 

tion and tho 8t IsnilH sbotion of Uie ttffort to his HatWocfltm, he placed his product 
American InstituU. of KI.R-trical Kngin«.rB “'l^V'Jiiiui'-iitor^”^^^^^ ro Ud. 

have adopHid rcHolutions petitioning Prwii- 'ttb'*{h*** the 

doiit Taft to urgt( in his mewBage to (Mn- ^mboU whlch^'ha3f‘b»m used\^Im nrnnks «| 
gn«B the cBtahliBliment of a ptirmammt ha’?2’ j 
(sommisBion or dcpartmonl of the govern- 
ment for the HuperviBion of patentH and heanng the Circuit Court held 

BiiTular properties It it, thought that the 'hat the registered marks constituted good 
funotionn of the Palont Office, as at present valid trade marks and the sole and 
organized, stop short of that point where exclusive property of the Charthunian 
they could be of tho greatest value to monks or fathers. The Circuit Court of 
inventors, owners of iiatonts and stock- Appeals affirmed the decree with some 
holders all over (he country The Patent modifications which affect only the para- 
Ofthsi has no (sintrol over patents after oontoinmg the injunction 

thov are grant+Ml, and the ("leetneal organi- considering the argument that the 

nations naine(l above, while rwoimnetid- mark is a geographical name, .Fustioe 
lUg the establishment of a commission to Hughes says. 

suiHirviHC patents, trade-marks, etc , do If >t l>e wwumed that the monks took thrir 


suiHirviHC patents, trade-marks, etc , do If >t be wwumed that the monks took thrir 
not contomplaK' the robbing of tin- Patent ™'"thc *clct^m"h *cc^ry* It*" BtTl!**r«iiwS 

OfBfW' of any of Us existing functions. the' wor7^"oharbSuiJf M'applle(f"tl^^ 
Rather there is a desire to increase those liiiueur, which for Konaratlona they mode and 
powers W liether or not such a commission 'iram?"'^lf* hod ‘cxdii3iTe*r3^ro 

would savor of paternalism, it cannot be oarthuslS 'nronkip nt“th^r**inonMtu7*" ^ ft? 
denied, but if, as contemplated, it should aa it embraced the notion of niaoe. the dewaip- 
exoroise a [mwor somewhat similar to tjjp order — the atsKte of the monk^^wndf^ the 
thost( of th(> Interstate (''oinnierco Com- entlroty. polntod to production by 

mission, much good might 1 h' tussimpbshed 

in the busiiK'Hs world The |>res«rvation In oonsuienng the effect upon the U 8. 
of the nghts of inventors, inanufacturers trade-mark nghts of the liqmdation pro- 
and mvespirs ttirough a sii|«irvisory lioard t'oedings in Franoe, the decision, after 


Of OenaraJ Interest, 

DECK LASUINU device FOB UtR SAV- 
ING APPLIANCES —F Kiiksbs, 8 Tkffal 
hays Allc, Copenhagen, Denmark. This de- 
vice relcaaes tho deck lashings of Ilfe-urlng 
appliances, such as llfe-bosts and the like, well 
lashed to the deck, so as not to ho swept 


time to do so in proportion to the firmnese 
with which they are lashed to the deck The 
Invention has tor Its object the device tbst 
the boat or raft Is safely fastened to the deck, 
but released automatically If the ship «t#ks, 
wboreby the boat or raft floats 
CABLE CLAMP — C A Bdtlbb, Bartles- 
ville, Okla This Invention provides a clamp for 
(lulckly and readily attaching a releasing cable , 
provides removable Jaws and special gripping 
Jaws for varied employments, the Jaws being 
universal for mounting In the clamp , pro- 
vides Jaws arranged for a hinltipllclty of 
adjustments U> aceommodstr the use In con- 
junction with tables constructed of dlff('reot 
materials . and provides as apfiaratus having 
an auxiliary clamp and holding device fur 


rauged to permit of setting the Made of the 
square to any drsIriHl angle Indicated on the 
protractor or to aconrately fasten the blade in 
right-angle poaltlon rsUtlvo to the base of the 
protractor For the purpose mentioned In the 
foregoing use is made of a protractor (Il- 
lustrated herewith), at the center of which la 
pivoted a blade, and an arm extends from the 
pivot of the blade and Is provided with spaced 
pins straddling the sides of tho blade, the pins 
also engaging aimrtures In the protractor. 

newtlngc witff lilffhtlM. 

ACBTVI-ENK gas trtJNMIlATOH—L, E 
Bostoom, Ormond, Fla The object of tbe 
Invention la to provide a simple sad efficient 
feeding device for aoetylone gas generators, by 
nx'unH of which tbe carbid wilt be fed In amall 
amounts to tho generator wbanever the pres- 
sure In tbe generator falls below a predeter- 
mined level 

EL EC TRIO UGRT FIXTTTBB AND 
EIANGEB — Fbanx P lIoagiaoN, Covluglua. 
Ga Tbe object of thla Invontor Is to provide 
an Improved means for suspending and pro- 
tecting an electric light fixture or banger. The 
fixture or banger la suapeaded from and In- 
closed by a sbleld or proteotor to wboso lower 


i monks at tholr monasGry Ho far I 
•ocod the notion of pisoe. tho descsip- , 
lot of district, but of tho monasUTy of I 


BOCK LOOSENING i 
DEVICE — K Taiei’X, 
Thla Invention consists 4 


or pomrniHsKin would in all likoljliiKxl Ik( ri'fpmng to oortAin Hottae of LordH and 
provontivo of fraud and infnngemont to a f'ourt of Appeals proowdinjpt in tho related 
lartp' ‘'aso in England, says 

Phonographic Advertising. -An adv.T- n,,{',uM 
Using device, liaving an advertiser exhil.i- <1;^ ^ ?.;?’rlhoX,^2?*;’,i‘2S;: 

ter and a plienograjili to annount'e the <v(rn<ri, aud the tronsfor, by operation of law. 
adveni etiiiml as it is dihplav<>d, is shown (hr'''propmy*ln tho^ti^omiMlM ta'lhls’oouirtiT 
111 a palent, Ne. l»(»H,7il, U, Oeorge A did not d(.iKmd upon tho sucoeasrt the e^oavora 
Stafford of IKdcherville, Texas It has a ‘eL!,L '«^u"o ^ SSi? 

meter which, through huiUI.I.b meehaii.sm, r.?'il.y';,f al'l*’?ho"^S^Ta *P??LlSK» 

lo flisplay a<lvf'rt]N(dnninU auc- Hh* extent u> which hv force of the lo«^ law 
^ , , , , X It deprived of tiiat eofoyment In Franoe 

(Mw-sivelv ari<l (ho motor also ojx^raUjH tho mi .j i i a a • . 

, , , 1 Aw ‘ fiAH a spwjaf interest m its 

phorioffraph U) annoiinoo the wlv^irtise- , n j i.* i i 

]>oarinR: upon so-<villod )?ix>Kraphical marks, 
for, aftor oitinp f'atial (’ompany v. Clark, 
Pulling Out (issoline Fireb.-In ..ur j.^ pg .124. rohinil.ia Mill fW 

isMiie of ,lulv l.ih, we sUUhI that there ^ Aleom, l.'iO U. 8. 460; Elgin 

w'lu; not v('l 0 lire ((xting.nsher esiieeiall.v Wateh Company v. lUlnow 

Hdai-led le pel oil! fires " accompanied hy Company, 179 U 8. 66.'>, the Court 

the huriiing el iriisehiie or resultant gases.” ' 

A manufiictun r calls to eur attention his ‘..r,,,,,, principle, however, is not 

own prod in I winch is widely advertisisi, ,ii)|e here,” and points out that 

and wLiii h consists in cxeluding oxygen far as it einbraoed the notion of place, 

and prevonUng (ondni-tion His is what dcscrii»lion wa« not of a district, Vjut 

he calls the ' gas 1,1 .„K,.| ■ principle, appli- (j,,, monastery- of the order; the ahodo 
cahic to all kinds ,,r pres, even those of 4 , f (he monks --and tho term in its entirety 
eleotncal origin Tin- substance which ho production by the monk*. ” 

uses IS an ahsolute uon-coiiductor with a „ .jux. n ^ t 

1 1 , X, .1 r r 4 „,ruui lx Recently Adjudicfited Patenta.— Out of 

(lielectno strength of ,"^.(K),(KH) volts per , . . . j - - -x j , -t. 

... ^ ten adjudicated patents reported ill the 

eu lie men. ^ mi. 

eight patents wore sustained hy the courts, 
LeSfal NotcH and mfnngcmujit was found ID four oasea. 

The Chartrente Liqueur rase.— The “ne of these was in the ease of the (Hllette 

.SiipriMic f'oiirl in an opinion delivered razor patent. No 776,134, in QUI^tte 

bv Mr rnshee Hughes, hiis conlirnied the riafetv Razor Company v. Clark Blade ft 

right of the Chart hiisiun monks in the well- Hazor Company (C. C.) 187 Fed. Rep. 

known trade-mark for liqueur or oorduJ. 


scaping directly tbrougb tbe 


Ing stock, aud to cDablc (he quantity to Is- 
varied at auv instant, yet made always deUnitc 
and ceruin, ao tbat on tbooe days when draft 
animals arc working and require full feisi it 
may bo ri>adlly measured, while on Bundays or 
other days of rest a smaller teed may be meas- 
ured with equal teruinty ood with tbe same 
facility 

WHiHTLJl.— \ w raocroa, New Tork, 
N. T. This Invention relates eapecftUy to 
whistles of the kind used as toys, tbe more 
particular pnrpoiui tielug to give tbe whistle 
such form ss to facilitate Its betag held In 
position by aid of the lips and teeth of the 
operator tcurther It relates to means whereby 
tho sound may be so raodlBed as to simulate 
(he tbiobblng call of a bird, the throbbing to 
Some extent under direct eontrol at tho opor- 


blacks of the negative In a minimum of time 
Tba device is simple in its natprs and inexpen- 
slv*. 

Hardware and Tools. 

LOCK. — lUrrAKLx Fnota, S Bast 120th 
Btreet, Rew York, N. Y Tbe object of this 
Inventloa Is to provide a look which serves the 
purposes of the ordinary padlttek, wbieb, wben 
in positloti, prevents tbe staptw or eye-bolts 
from being Bletl or cut, and which tenders dif- 
ficult other unauthorised methods of opening 
the lock. His further object is to provld(' a 
lotB in which the lock belt proper Is oper- 
at«d by key-controllable mecbanlsm at the pin- 
tumhlsr type, which permits of a latie ouq-j 
her of Tibrattons on tbe key>oo*trollab)s : 
BMbaaigm, and which mag haTs tbs snsing eg 



Heaoehold Uttllllea. 

lATTACiniENT FOB INVALID BEDS.— 
Juaaruiitn M Swnneos aud T M Olshh, New 
York, N Y, Tho object here is to provide a 
bed which la lnex)>enstve and simple, and 
Which may be used as a foot rest or a seat to 
support the patient wben tho bed U rshisd, 
and tbe pstlimt In an Inrllnnd position; as a 
back rest ; as a table , as a protector to pre- 
vent an nncoDselous or delirious peraaq from 
Injuring tllmself against the head of the bed ; 
and aa a cradle for supportlDg the weight of 
the bed clothes 

RtnelUiiea mMI MeolusMteml Hmrteeo, 

Itnivbbhal bdddbb ww flying ma- 
CUINfifl. — W KxiMtns and W Bovshov, 
New York, N. Y The more partlcutar pa1^ 
pose here Is to provide a roddsr for sorvtM 
upon flying maeblues ; tbst U to say, a nddet 
hating a vertical movement fpr eoDtMlUag 
altltkds and n horisontnl ffloTriDOBt "tat con* 
troUtng dlrsctloo relaHte to tb« points of tbe 
cstBpas* — the rudder Mvlpg surfaiws glgpoaed 
nt Cerent nagles tat eonbflng movskssiRk at' 
tbs rodder to he etoctsd. « - 

bBWtNQ ilACmnKr-~4. L ItMIlMtUik 
;»nr Yosk, R, ». In tbia liutMMs OM M groM 
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i'0, lot I 


wt A thread cam adapted to contata a tpool 
■f)t tbMfd aiut a toop<tBJctn( hook Dooattd to 
oaetBate «a the peripbecal tace of the oaee to 
take hold of the aeedle thread loop aad to 
canrjr the loop eafflcientlr far aeouad tbs case 
for ttnatlr caitlag off tbs loop to form a look 
adtob la coDjunctloD wUb tbo spool thread 

TBIP MBCHANI8M FOR WELL SINKING 
MACBINRS.—H. H. Uaioht, Wlnaetiaao, 
lOmj. This iDveotloa prorides a mecbaalsm 
for use In cottJuQoUon with the Jerk line or 
drop cable used In a wull sinking machine , 
provides a pulls; for the said cable arrantsd 
‘ to reculaUt the extent of tha take-up of the 
cable, and provides a conetmctlon for the pul- 
ler and uiountlDC therefor which Is durable, 
simple and efficient 

DRIVING OKAU.— J L. KnaiaMAK, New 
York, N. Y. in this patent the Invention has 
reference to pedal-actuated driving mechanianu, 
and the object It to provide a new and im- 
proved driving gear more especially designed 
for use on sewing macblaet aud the like, and 
arranged to convert the oscillating motion of 
the pedal Into rotary motion without undue 
ezertloD en the part of the operator. 

BELT BACK.— BOMbt L Hnitr, Ninth and 
M Slreeta, Llncolo, Neb. The belt rack II- 
luatrated herewith In an end elevation occupies 
UUle room and carries many belts which may 
be readily moved to the desired position to per- 
mit of being unrolled The device Is con- 
structed so tbst the iK-ltlng U prevented from 
allpping from the spindles by the frame of the 



BUT IUC± 


device. It being possible to move the spindles 
to s position at which the belts can be readily 
moved Means pre\|de for Inthltig tlio operat- 
ing parts so that the aptndles with belting 
may be held on a predetermined position rela- 
tively to the frame Means provide for retard- 
ing rotation of the spindles carrying the belts 
Also means by which rolls of betting may be 
wedg<>d tbere around. 

l*liiBi« novers and Their Areeaeorlee. 

f’ACKING - r H Tiaaii.L, deceased , MauP 
M llBAiit, Administratrix, cnis' of Heath- 
Clark Co, lo-ndouvlllc. Vt. The object In this 
Invention Is to provide a packing, especially 
adapted for use with turbine engines, to pro- 

and also to prevent the entrance of air when 
the (Irsl sfage pressure la below tbo atmos- 
plierlc pressun', anil which will not require 
any great auHiont of skill to fit, and when In 
place will not Injure the shaft by cutting 

BTKAM THRBlNK-^ Bi.AjtKaa, New York, 
N, Y AU object hero is to provide a turbine 

mined at the periphery and exhausted at the 
center, the rotor comprising a plurality of 
stages having gradually Increasing steuni pass 
ages advani Ing from periphery to center, with 
abutments Increasing In sUe from periphery 
to center, so that the operating fluid, such as 
iteam, aa it dccreaeea In preaaure will hare 
Increeitad abutting surfaie to impinge on, 
thereby maintaining the turning moment uni- 
form tbrougbout the rotor. 

MECHANI8M GOVERNING EX- 

PIXIHIVB ENGINES— H. Da LAVALarta, 1T6 
Avenue de Chotay. Parts, Franca. Accordlag 
to this Invention the governing arrangement 
acta on the two valves at once which are both 
operated ; when the speed oaceeda a prede- 
termined limit a lever la autnmaticalljr eo 
gaged by a centrifugal governor In auob a po- 
sition that It keeps the eghauat valve con- 
■tantly open notwithstanding the action of Its 
retatn atHillg and prevents the admlaelon 
valve, which le normally closed by actlen of 
another aprtng, from hetag opaned by the 
gMitroUlBg taeebanlsffl. 

ftsawnya Thatr Ae c aagorten. 

DCMF CAE.— T. WAbKBa, Faria, Ky. to 
tbia timnMon use is made »f a truck, a plat- 
fdra thefhon, reeeptactea mounted to repeae 
M tka piatfeinn, aneana for Wtotoff th« bUMr 
fi4« «t tk* to (lit tha atffM, apnna 


hlngedly and adjustably mounted on the plat- 
form and adapted to aUdably receive the ma- 
terial dumped, and auxtllary aprons for remov- 
able attachment to tbe said aprona 

FertiUlUUK to HaoroskUwii. 

GAME APIAHATCB.— M. F Bhba, New- 
port, H I This iDvenllun relatea to games 
and baa for Its object to provide a device to 
bvi used SB a counter or indicator with other 
games of cbaipe or haxard For this pur- 
pose UHO Is maUi- of a shell provided With a 
series of designating cbaractera and a disk 
mounted to revolve In the shell when the shell 
Is gyrated, tbe said disk having thereon an 
Indicating pointer 

GAME ITECE— C. gcuDTE, New York, N 
Y. This Invention has reference to game 
pieces, tbe Inventor's more partlculsr purpose 
tMjlug to provide a game piece adapted to slide 
along a smootb surface, such as that of a board 
or table the gamt ple(« being provided with 
a base and a rotund upper portion revolublc 
relatively to the base 

QYKOKPOFIC Tor — J F O’Bbibn, Jar- 
hi'ldge. New The present Invention Includes 
several novel features and liiiprovements In 
gyroscopic to|)s, one relating to the construc- 
tion of tbe shell or hollow sphere In which 
the gyroscopi' proper la Inclosed . another 
leing I lie construction and airangement of 
the trunnion bearings for the gyroscopic 
wheels The sphere will have on lU exterior 
a delineation of a map of the world 

FerisUmliig to Vfhlcleo. 

RKril.LAm.K BRAKE BLOCK —J H. 
SliatpoN. Kpokane, Waah Thla Improvement 
pert'alna to hollow ur reflilable brake blocks 
for use on wagons, or In places where a brake 
It customarily used It provides an efflelent 
brake block whereby surfaces may be re- 
placed (rum time to time as they wear down 
This la attained by poattlonlng In a hollow 
frame or shell wooden blocks wbleh may bo re 
placed from time to time 

AHl'ARATUH FOR BRAKING VEHICLEH.— 
Locih BoiBAPin, 20 Rue Isintte, I'arU, 
France I'hls Invention has (or Its object an 
apparatus for braking of tbe kind In wbleh the 
appllcaGun of the brake aboea to the wheels 
Is obtained by tbo action of a earn (lied to 
(he axle of a pair of wheels and acting upon 
an operating lever which la caused to ap- 
proach ur separate from this ram In accord- 
ance with requirements 

PUNCTURE GLOBING DEVICE FOR PNEU- 
MATIC T1HK8 -A Smith, Stuart, Neb In 
applvlng llie device to a pneumatic tire for 
tbe purpose ol^, closing tbe edges of a rent, slit 
or punt ture. tbe edges are drawn and held to- 
gether, and the device Is slipped over the same, 
so that the body portions lie on optM>slte sides 
of tbe silt and Iwlow tho same Tbe dec lee Is 
then eomprcHsed and thereby clamp<-d flrroly 
In place by means of suitable pliers, the edges 
of the otwatiig being thus clam|>ed together 
and closed air light 

SPRING WHEEL— J B DuhLap, Tulsa, 
Okla In thla eoiiatriietlon of wheel an or- 
dinary wheel may bo employed, and a rlin la 
arranged around the wheel proper and spaced 
therefrom, aud sprlnga are arranged bf-tweeii 
the wheel proi»er and the spaced rlm. and the 
springs are so eounm-ted with both the wind 
proi«T and the rlm as to secure an edit lent 
teal (lent ronuectlon between tbe wheel pioper 
and tbe rlm, so as to avoid rigid conueetluna 
which would tend to crystalUmtlon, 

VEHICLE TIRE— JoHit W Daincoix, Box 
143, Central (Tty, ('olo This toventtun la an 
Iniproveuient In pneumatic tires, and hna In 
\iew a tiro having pneumatic tubes so ar 
ranged th. rein that tho chances of punetiire 
are remote, eseh tube being separate and lu- 
dependmil ot tbe (rther tube, no that the tire 



VEHICLE TIM. 


Is not rendered unfit for use should one tube 
be denati>d, a toifgue being provided between 
the tubes sod arranged to serve as a support 
for the tread under such coadltlona. The 
body of the tire Is conatructed of tho usual 
materlala, such as ruliber. canvas, etc The 
Illustration herewith shows a psrapsettve view 
of a portion of a tire embodyliig the toven- 
tlon, the same being shown applied to the rim 
‘Of a wheel and la crosa accUon. 

Now.— Copies of any of then* patent* wUI 
be furnished by tbe ROTBHTtne AttantOAN tor 
ten cents each Please state ton name of tbe 
patsatse, tttia ot the InvaiitJaii, and date ot 
I this paper. 


NEW BOOKS, Etc. 

iMUUBTBiAj, Plakts. Their Arrangoment 
and Constiuctlou. By Charles Prlco 
Day. New York Engineering Maga- 
zine, 1911 8vo , 294 pp Price, 

('arcful Ntu(l> of thi' Iny-uut and loUHtnif' 
tioD of ludiiHiriitl bulldinKfl tiu* piimary 
ateii towttiil iiniliMMy tiud ocnnom> iu numt- 
fucture luUUHtrlal riantn 1 m Uk outfonic 
of Ml. l_)«y a wi<|i cxptrk'ncp uh cousultliiK 
engimffr in tlip coDHtnKMJon of i»oan of tli« 
moist suuHSHful HlKipn and fnttorifa in the 
country UIh aimIvMiM follim a ociontlflt 
mpthoU which takcK lotii a<«(ii4nL nt»i only 
I the mor« material factorM of lU*’ ]H‘oblem. but 
j which »Imo IdokH ulii-ad to Ihc comiilfxhlcM 
I IntriKliiccd b> the iiiiuinn clement - tin* oin- 
iployees upon whom envlronm<*nt cxerta ho 
; powerful an lutiuenei toward Kood or had 
work, nnuinl or physical In thiM ptmMi of 
I the priibb'ni the Held of the new ‘•Hcleniltlc 
; manttKement" Ik invaded The (Uh( ijasbju pro 
igiess^K from the broad goiiei'al prln«ipliH ol 
j lay out uud arrangt iiit nt to a < oiiHideratioii 
! of detail art niiulred In speclfit Inatujicc'* 
ObartH. dlutframH, and luaerlH polut the |< k 
sons act forth Further chuptera heai upon 
the reitttioijHhlj/ between client and iiiiflroir 
In “charcterlath modi rn I'xuinpleH ' Hev»ial 
large factories of vaiyin^' typCM are piitured 
and descrfbeil, and window -constnictlnn and 
painting are hIiowd in their ntulionK to ade* 
(juate lighting A large iriMert of a hat far* 
lory has red and blue muting llneK showing 
the sequence of operations in the manufacture 
of hats Metal-working shopa uro given cop' 
■iderahle space, and tbo considerations luaring 
on maolilrio-drive uro featund in diagrams 
Tho work will well reimy a careful reudlug 

The Mutation Thkoky By Hugo <le 
VrlcB Vol II Chicago Tho Qpi'ii 
Court Publiahlng Company 600 pp , 
numerous Illustrations, 6 colored plates 
PtHe, 1 4 

It was our privilege to re. lew, sbortly after 
Ms publlcattoD, (he Orst xilume of tbiv work, 
which Is destined to take its place Is-Hlde 
Darwio’s 'Origin of Bpidis ' That Orirt \«1 
ume was devoted to bu elaborat, dlsi iisKlon 
of exiH'rlments mad< by I’rot dc Vries with 
Lamarek'a evening primrose, and from tlie ex 
P4'rlDw>Dts made the couchislon wn« deduied 
that sperlos may arise suddenh latber than 
by that age-long process for whkU Duiwln 
argued Iu Uic second volume, Ik' Vries 
shows where the arwpted Durnluliin thiory 
Ib wrong and where It will be necessary to 
siibsllliite bis own mutation lOens Itarwln 
himself foresaw tin muliilbm theory, for be 
dlsUuKUlsbed le-tween the multlplloatloii of 
bis ‘ imngenes" and Uielr tuodlHcnllon, and 
saw that wlthoul variation 'iiiitnrBl selection 
could do nothing" With Imtwln, carlulilllly 
of any klud supplies tlie Ueld In w lilt It selec 
tlon wt.rks snd sitiks to quit, u sultordliisti 
position In comparison De Viles on the othei 
band, bolds (bat siieciflc charm ters do not 
arise by selection An old-fasbloned biologist 
may not be luellned to a<<ipt the mutation 
theory (and the more modern UlologlstH arc 
certainly In favor of It) he has at least shown 
tb« necessity of experimental study of species 
Bi'iLDiNu KOB PuonT By Uogluald Pel 
ham Boltou New York The De Vltiiie 
Proas. 1911 124 pp , l.l llluBtrntlona 

In this book the reader will llnd an ilTort 
to present s< lenliatnily the conditions whMi 
surround the planning, eonsti ii< tlon, and 
operation of a wide vnrlily of nn tropolltan 
hiilldlnga during th<' kist llfteen years Iler< 
will Im found tbe main featiiiss affeiting anti 
deciding values ot Inqiro.ed real estate from 
the metropolitan standpoint, so that the lii- 
c.steir may know what fiindanu ntal pilinlples 
go to make- eir mar an InvoNtment. what e ou 
dll Ions and roetliods will assist him In de ciding 
upon the preliminary proportions of a stiui- 
lur« In advance ot expenditure-, what faetors 
must be eoiislele-red In deciding on rate-s of 
dcpi-ee-latleeu, and what couslderatlons iiniat 
be) we-ighe-d In rebuilding The aulheer hies 
redue-ed bis subject to mathematical re-latlou 
tei Its {larts, us far as peessltde, anel leas r- 
sorted to dingrsms In oreter to afforel re-sely 
rete-rene« to le-sults The- subjects lef the se\e-n 
chapters wlile-li e emslltote- the- liiM.k aie- tlie- 
followlng I, Relation of Kite and Building , 
II. Appreclatleni of Value of latnO , III, I Bl- 
ues Established by Building, IV, lieeierectstlon 
of tho Value of Btilldlugii , V. DeHireclatlon of 
Mecbanleal Equlpmc-wta and Power. VI. Cost 
of Operating Buildings, VII, Manufacturing 
or Power Machlne-ry 

CONREBTATION UY SANITATION By Ellell 
H Richards New York- .Tohn Wiley A 
Bona, 1911 8vo . SO.’I pp Prlee, |2 50 
Complied fnini the experiences of the past 
twe-nty ye-ara, • Conse-rvstlon by Haultatlon" 
takes the poaltlou that sanitation la as much 
a paying propeialtle.n ns a rallreiad or a ma- 
chine shop It eeine-e-rns Itself with thre-c of 
our greateat modem ne-cds good air, gooel 
water, sad tho ellspetsal of wastes T'nilcr the 
present svatem of tight buildings, good alt 
Is bv no means "free " Air supply costs the 
modem householder one-fourth as much as 
his food supply, although Its charges are dis- 
guised under the nsmes of ‘Vrent’’ snd "fuel ' 
The avomge man perhaps »nds 11 easier to 
realise the good and evil potmtlalltlea of 
water. Tbe author's facts and figures In re- 


lalloii to natir supply — its c-fflcleniy, protii 
tlou, aud icgciK-ratlou an- abundant uud 
convincingly uiMiKliali-d Ibc Iriti i dtqicudcmc 
<)f town Slid loiiutiy Is guipliicslly shown lu 
till- piinoiaml) v 1 . w -d a slMsm'-s pollulloii 
Kiimtillrig ilotpti-is an devoted to wavs aud 
on ans ot pin living w sli-r aud disposing of 
oiutaiolinitiiig ns.iis In toinlnsioii 

with llh uud wall] tv Sth uud detel ulluiltlolIM 
The voluuu Is ]iuL rinili us a lii lioi utvirv 
golile, but It liii. ,1 cl iiiplk 1 ly . sluiiillv and 
II adalili-in-ss lui.lv ronnvl lu the cxposltlou 
of silentlllc sut.ii.is and tin wilt'i iievei 
loHL's sight of tin vllvil i.latloii of lu-i nils 
slon to the wi'lfui* aud udvanvemiut of ttie 


Science hiom a\ !• c.st Chaik Hv Sir 
Kay Lntikpslei, K (’ U , FHK New 
Yoik The Macmillan Company, 1911 
423 HP, S4 lllusliHllonB I’rlii llVr- 

T'he voliimi bi'for. us is a lollviilou of 
p,-i|nis ouiliihm.d i,v Ml Itiiy l.siik.slei to 
tin Loiulon ItiHlji 'lilftjjaph Tin uiodi ru 
(hlisl for sclviitllh knowledge isii lu uo bel 
ter satlshvd tluiii hv -.ehnllsts thv lusi-lvt-s if 
(hiy will only tiikii till- troubli lo wiltv down 
to tbi- l( vv I of the gnat reading piihll. To 
Is sine, popuiai tieutuiviit usiialh us mis sucli 
slmviillftentloii of cjpiesHl.in Unit It is dlffli ult 
lo ninlntuln etrict svliiitilU aieiiinev It Is 
glv<n to but fv-w mv u to tv ,n h llie iiiiillllude 
BClentllti truths In 'i w iv tluit tlie iiiullltude 
luu uiidi rstnud If wv muy Judg- fruiii tills 
lolbillun of issiiys Kh Uii\ I uiikeste! may 
he numiuiid iiiuoug th- s. Ills essays an all 
of Uu III so aliiipiv wordid ihiil anv man witli 
a bighsthool i-duvutlou van uudi rsliiml them 
The yailety of suhjvda Is gi.,i(, iiuigliig as 

It iluv s from hlology to fioiii uieteo 

lolugy tv, (himlstrv fi im p-ili ontologv to 
' death lates " 

The 8t qab Indumtky ot Maubiiium A 
Study .In CotrolHiioii liit ludliig a 

S( heme of Iiisuiance of the Cane- Crop 
Against Damugo Caused by Cyclones 
By A Walter, KRAS London Ar- 

thur L Humphreys, 1910 Hvo , 228 
pp , Illustrated 

Till- wolk Is 111 ihe natuii of an lnvestlga 
tloa Into what the aiilhor terms the lorre- 
lathe loifflcleutM lietween tbi iHiic- crop of 
Mauritius and tbe meteorologh al eh mints 
Till linestlgallou falls naturally undei two 
headings First as to a metliod of .sfliualliig 
lt»- damage lausml by ey-i loiu a ih and, 
SI (Olid, a ooiislderatlon of tiisuiuun against 
BUih dauiag. Mathis ha\e now progussid to 
the polni where not only Is an ei|uUa)ili In 
KUiaiut <tf tliD tnip |i')s-«i!)li , but hIhu jiu iu 
mirniKi* of tbe prollt*' A brU'f UUtorv uf thp 
BKrUuItiiit' flnJ (.oinmcrn of llu' laiaud ]h 

How w Grow Veufjahikk and Garden 
Hkuds a Piattital Handbook and 
Planting Table for Ihe Vegetable Gar 
deiier By Allen Fiencli New York 
The Matmlllnn Company, 1911 8vo , 
312 pp , llltisiraied Price, $175 net 
I'lils Is a new iilltloii of the honk pieyhiiish 
puhllshid tnuh r tlu till. 'Ihe Book of lege 
iHlib’h" J^ii> v^iltir (otifiKHi's (hnt Ml tiu 


(blur h( lulKiit havf uvoIJmI many towth luls 
(HkoK aud rHiluri'< lind kikU a rofciPiKi tiook 
iirt tidrt h*‘* ij In hH pt)K>t KHlorj Tbo hiumodh 
aud lUf fhiKlrt aii for Ibo uorthorn Tiillt'd 

.Siatoh and till' Inlilmlt In llist Nmn ^ ork 
larh or liu li Im first dost i lin'd Hlitl 

Hftd Vrlibli Murli points uk. noli, 

nodhtiirr propo} pluiitiit^' dlutHUion, aud 
no (hodM of iiHmlllnk' mu I'lki'U up 'I'boio Im 
a iJildo Hhowlnj; H( < d lou^tVlt\ uud ouuoo 


Modkiin (iKiMiUApiiy H\ Marlon I Npw- 
btKln, DS( Nov, Voik }hn\ry Holt 
& Co, lyii ijiiio i^rd. ijp , liiiia- 
liatf'd Hric'o, 7r» rpnts nf't 


tbo llniiif rnlv('ralt\ Islliraiv of Mi>dprii 
Knowledj;* a coniiiiondtUilo effort to routlnne 
tin cdiKatiM' work of Mu hpiIoun 
I arti' )i Alter n ‘itioii rt s It of tbi’ brglD- 
uIiigH of tiitfdoiTi |f'''>i£rupli\ Biirfaro relief aud 
Iho ptociMH of eroHlou Is NtuOli’d. to|fetl»er wllb 

tbo subjeit of auotliei folliiwed bv 

KtudlpR in plant K‘<‘k:rnplu nnd anliuaJ lift 
nilw brlUKB UK to the uumt luteu'-«tlnK dUUlon 
tb(v Mtlb volniiii^ tluit duMlna: with tlo’ 
racra of Europe imd tlulr oilirlu A Olwu'^ 
Kloa of rulneinU and tin'll dNtrllititbjii lu re- 
Intlou to InrtiiRtrli s and towns litllutilv ion 

list of works of roferenco la uu ndjmut lo hi 

Lt Vin MKtt'ANifHK l.nrn Caleolu u 
CoBtruzkine Manuale T«t)i leu IT ,ti Ico 
ad Ubo del Capl-ofllflua mei(anli' In- 
duslrlall, CRpltecnlcI, Ingegm i I Inseg- 
nantl dl leenolngle nivunnivlie nelle 
Keuolo Industrlali e d ari I e mestlerl, 
Tornitorl, Fabbrl, AlunnI ill Senule In- 
dustrial! Milan Ulriiu llnepll. 1911 
12mo , 215 pp , 110 Mils 4S tables 
Thp title and thr NiilillileH Innn a auffl- 
cUmtly flminent uotlcp -•! Do llttli' ^ork, wbbh 
baa thp clnir print uud piofune lilaetrttlOQ 
tbftt dlitlngulah tin lioepll haudtKtoka 
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William Napier Shaw 


! boen completed; ths orank b&s ot th« body In bacUod !• roQtanffUlar, 

led twice, the eccentrtcfl have driven thue Kivlng e targe area of vertloal and 

sleev«8 once, and the cycle of opera- horlaontal aurface to aid In turning and 

1' 'I H ilidiilc nni] more tie most prom- tjoj, no^ ready to be repeated. In maintaining any given direction, 

isiiii; iin I ^tlt;atl<iiiB In meteorology have The timing shown la not different from Weymann and the other Nieuport pllota 
/Mcii (liosi H luting to the exploitttlon of ordinarily used in poppet valve en- were able to negotiate the sharp turn# 
the 11)1111 I nil Accordingly, we find that giugg Any timing of the valves oau be with more ease In a calm than In a wind 

1)1 Mriu lijtH laKi'ii a leading part In Hcctired, however, by varying the "lead" but were never able to attain the degree 

BM 11 ling to (lieui Biltaln the enviable between tho eccentrics that operate the of "banking” repeatedly exhibited by the 
pii.iiKin .-he now holds In the field of two sleeves and by properly locating Wright. The large area of “directive” 
10 roli.gv I need only refer to n re- the bIoIb In the sleeves. The amount of surface given by the body, would pre- 
Miii (Oihlh Hiioii of the Meteorological yalve opening Is practically unlimited vent any such sharp pivoting as is ob- 
Ofliii The I'n e Atmosphere in the Re ^nd is governed by the width of slot talnable with the Dayton product 
glon of the Uriilsh lelos,'' a large part [q the sleeves and the “throw" of the The shape and sections of the plane 

of whiili wae Dr Shaw's individual pc-entrltB that drive and determine the are given In the diagrams The enter- 

piodmt. to >”"»t''atc bis and the offlee's travel of the sleeves Ing edge of the plane profile la smooth 

iictivity In this Held 'Pbia valve area need not bo much and lacks any pronounced dipping The 

Anof lei rcMmt development of meteor greater than that of a poppet valve The plane Is thinnest at the outer ends and 

oU)g> is I he discoverv of atrUing tor- Ri,uivalont of increased valve area thickest near the center of each wing— 

relations In atmoHtiheric condltiona at gained, however, by the directness of tho a curious feature that adds considerably 

points on the earths snrlaie far remote ^alve openings and the absence of re- to the strength. 

rom one Hiiolher f*' «haw boa within gprlctlons In the gas passagee made pos- The dlspoeltlon of the seat In the 

la) h"'V)‘ »PP- Bible by this construction frame and tho shape of the rudders and 

i iai „ relation home bj ^1,^ diagram of Fig 2 shows tall are evident The fixed semicircular 

ni Roi neum trait. ■ wimi '«> fhe other oompresslon space is contained tall aurface is non-lifting and in fact 

Mirr-nfH of the general circiilaf Ion. and entirely within th© inner sleeve and that tg at a slight negative angle when the 
"ill t)i r ' founefled ,ii(, nt . learance between the sleeves machine Is in full flight. The two seml- 

h. t'h li" \ f either on the amount of circular flaps at the rear of it constitute 

i«tiR, r 1 thi <'<>'« or Upon the tightness of the elevation rudder and are operated by 

wllid ami (110^© ortirralnSrin eo .?h The diagram the torward-back motion of a large oon- 

_ Fiirbind shows the general shape of the trol lever This same lever, when moved 

To^h.. mesent writer meteoroloev an- chamber It is evident that from side to side, operates tho small 

nears to be Inst now enterinir nr.nn an amount Of surface ts pre- single rudder for direction situated at 

pears to b. insf norv entering upon an volume contained, so that the extreme rear 

circumstances 7hanmv started l^t^^ desired In The most noticeable and admirable 

Mi::™:r s\;ogiL ^^ron^uts mu'j The'"s™tv\r'’r™eX waive 1 ont.re design is the ex- 

lultlvatp meteoroloev We shall all soon simplicity of the entire waive trem© reduction in the number of stay 

he aeronnuts Eruo we must all cultl '® apparent The number wires and projecting spars OuUlde of 

be looked iiiioii as one of the most useful cylindrical and consequently resIsUnce Is a four-piece mast to which 

ind important b"n^ machining the plane, are braced and the simple 

versolv meteorologists must turn their ^ ''earing surfaces are large and chassis. The latter consists merely of 
attention lo the problems of .loronautics mblLflon'^' bZld’^ls'l 

The dire. tor of the Meieoroiosrtrai nfflee should last Indefinitely The wheels mounted on a laminated steel 

Is a member of the Advisory Pommlttee movement of the parts spring-— a magnificent com-binatlon of 

on Arr^autUs annolntd in PrlPOpl® »p mechanics simplicity, utility, and strength 

by U.enrit,sh goXnment The mm.-heri •urfaced, 28 
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nelrs 'to be^'lust irow'^'^Hnt^rinp'^°i!r.on nn amount of surface la pre- single rudder for direction situated at 

penrs to b. )u8f non entering upon an volume contained, so that the extreme rear 

circumstances 7hanmv started l^t^^ ^‘“P® desired in The most noticeable and admirable 

Mh:™:r s\;ogL ^'Tron^rts m^J The'"s,r;;cUv\r'’r™eX waive ^ optlre design is the ex- 

(Ultlvatp meteoroloev MV shall all anon simplicity of the entire waive treme reduction In the number of stay 

he aeronnuts we must all cultl '® apparent The number wires and projecting spars OuUlde of 

be looked iiiioii as one of the most useful cylindrical and consequently resIsUnce Is a four-piece mast to which 

ind important b"n^ machining the plane, are braced and the simple 

versolv meteorologists must turn their ^ hearing surfaces are large and chassis. The latter consists merely of 
attention lo the problems of .noronautics mblLfion'^' bZld’^la'i 

The dire. tor of the Meieoroiosrirai nfflee should last Indefinitely The wheels mounted on a laminated steel 

Is a member of tho Advisory Pommlttee movement of the parts spring-— a magnificent com-binatlon of 

on A^rrauths annolntd in PrlPOpl® mechanics simplicity, utility, and strength 

by U.enrit,sb goZnment The m;n,her: Z. The planes are double surfaced, 28 


Classified Adrertisements 


shin of the committee includes some of 1“'®'- accurate, effiotent. feet In span and with a chord measur- 

tri"; n" *’ 

with kurd Ravlelgb as nresldent To engine, which last feature ia in pally decreasing to 5 feet 8 Inches at 

Its admlr,-,blc re, .or) for 1909-10 Dr Shaw '"’P’’"^®'* 'h® t'P* The plane ts warped for trana- 

contrlbutes four nicmolra on m.'teor- P®cformance of Knight automobile verse control by means of a foot yoke 
ologlcal topl.s of Interest to aeronauts, m »i 1 _* *®'P*tlng the inclined rod appearing on 

and in these memoirs be shOVS how if valve m^chanf.m wiir. how ^ 

fullv he reallres and how iinreservedh ^ mechanism Will show a warping wires are attached. 

. ^ ^ certain decided increase In power in tho The entire length of the machine is 

he accepts 1... ne^aaks of meteorolo,^ «>®®ve valve motor, an Increase In power 26 fit 

menUnni and' fores o*f sciei^lfl. infers becomes more and more apparent The surface area of the supporting 

and report’s flhaw has written a book on '* of 1.60 

heat and one on ventilation On the in© fof th''^ difference is not notice square feet The weight with operator 
latter siihiect he Is nrohablv the hleheat spring operated and fuel as flown In the race was nearly 

authorlfv In Kngland. and he has been If vef thl ?tlo th ^ 

.ailed iiiion fiom time to time to reoort *P^®^‘ ''®®- 'he action of the poppet 466 pounds per square foot The aspect 

on th.. ventilation of varlo'us pnhlic very uncertain and the “timing” ratio Is roughly 6 to 1 

buildings, iininding the House of Com- I. "ft" uTsT '“T® \ Weymann flew his Nieuport tall-bigh 

mons In re. cut years he has found ''y *Pe®<l Jhe resistance at an extremely low angle of Incidence, 

time to deliver a number of le.tures on 'J’® of exhaust and often 1 degree or less— an Interesting 

ni..t..ornloglcal subjects-us reader In f ® *‘'®P® P"PP®* •”<' »UCT®8tlve fact, 

meteorology at the University of London, 

and in other capa<ltl..« -some of which °[ ^ 

are about to be published In two volumes ®"tP«‘ ®f the poppet valve motor This racing type of Blfirlot flown by 

entitled ''Foi.. easts of Weather" and "The Uoutinued us© of the Knight motor Hamel and by Leblanc was originally 
Ullniates of thi. Britisb i'ossessK.ns " seems to improve it The sliding sleeves about 22 feet in span. But at the last 
His a.adonii. honors Include the LL D “PP^P^Ptly lap themselves Into a better moment M Bierlot deesned it wise to 
of Abeideen lOOfi Hr I) Dublin 1<)08 working fit Tho lips of the slots in the clip the ends of the wings. Anally reduc- 
9.' T) . Harvard 1908, and Sc D Man remain clean and no dlfllculty Ing the span of the machine used by 

(heater l')|0 He Is an hoTiiary mem- *'''® lubrication or cooling of the mo- l.ebIano to olmost 17 feet The chord of 
her of fhe Meteoiologlcal So, ieHes uf Ans- ’®'' '”‘®’y *° develop this type measured 3Vi feet, so that the 

Hla, (li'iriianv and Mauritius in 190,9 The lubrication Is generally effected surface area was In the neighborhood of 
hi was pr. sidciu of Settlon A of the '’y ^ splash system In other words the but fiO square feet' This Is less than the 
riiltlsh Asho. i.'iilon In 1909 he attended "f'®d from the base of th© engine area of the elevation rudder, alone, on 

the installation of Is.well as presi.lent "'® connecting rod» and thrown upon the old 1909 Wright biplane 
of Haivard r'lilv- rsltv re,)ieaeniing his walls of the idstoo and sleeves The The appearance presented by this ma- 
loll.'g.. lOmnuinii. 1 wUl.h was also the "'‘■eves are generally provided with a chine was In consequence little short of 
iiimo unit, I nf Toliu Ifs'v'iril In UHi) ""mber of oil grooves, and the oil is ridiculous At the front end of the long 
III- i.i.lvi'd 111.. SvitiouB gold ini.lal of ''fL'd both bv the wiping of the surfaces tapering frame was mounted the 100 H.P 
H).. Hinul \l. t.o'olngidi! .Society auction of the motor. 14-cyllnder Gnome engine driving a Rogy 

The cylinders are cooled by water propeller, the same kind of power plant 
i,* I I E* • usual centrifugal pump circulates used by Weymann 

The Knijrht Valvelegs En*nne through the water Ja.ketlng -if Major Squler once defined the limit of 

II nil nil,,, I tiniii 1.11,1, 1,--. ) (l,p iviindcr and down Into the water- the aeroplane ns a helicopter flying horl- 

-tioki. of Ibi- nii.idr (he exliaust passage ja. keted bead sontally; M BlOrlot la evidently aiming 

begluH In npi 11 Till' I1111. i sleeve W Th. motor here shown is of 4>4-lnch for this goal— with what success remains 

miiMtig iliiwri wltli III.' [uMlun, and the bore by r.iA-tnch stroke. The travel of to*# seen. 

IMHsag.' N III .wnn til, luwei edge of the the sli eve Is 1% Inch The entire length of the apparatus was 

Iniiei sl.iv.. -.int . iid iii.' lower edge of There are now upward of six thou- about 24 feet The rudders at the rear! 
the Junk ring )ii Hi., licml, the outer sand of these Knight type motors In euc- and the warping were Operated by the] 

sleeve b. iiig iiihiiu iiiv sifuionary at the .essful operation and their development usual BWriot ‘‘doche" and pedal syetera. 

lop of IN Btiuki III. .HiiiT sieve starts and manufacture In this country will be The weight with aviator aboard waa 
.10 Its dowiiw'ir.i -iidk. (uid, gaining watched with Interest. nearly 650 pounds, thus giving a loading 

In Sliced as 111. ,1111,1 i.fH.'s, leaves a Of over 9 pounds per square foot of sur- 

,lea. opening to. .Ic cxhansl The LeSSOIlS of the 1911 Inl«matkllial «’® WKh-water mark In aviation. 

|,isiori l.s now one Hnni ii|i on Its ox- r tt m Th* angle of Incidence used Jn flight by 

iiHimi Hiioke, and ih, is closed '-^“P tWCB Leblanc was much higher than that of 

to till' ui.p,.) i^dge oi 11, < oiii.,) sleeve sloi icontlnuftt from pane rmy Weymann — approximately 7 or 8 degreea. 

Ill iMshiija ihc low. 1 .iig. of the ex- The central frame, very deep at the In straightaway flight the speed of; 

Imi.sI [k.iT III th.. cyllmii.r as (be piston front and of 8 slgntflosDt fusiform ab'i^, l*eblanc la said to have been tremen- 
iiH lop (enter The four cycles Is entirely covered with fabric, reducing dona, hut on turns h« was foroed to go 
(,i -uiokm of the engine! HiKtion, ( om- the air resistance Immensely but adding so wide that he lost ground, and eventn- 
iiicMHioii explosion, and txbausi) have in skln-frlctional resistance The shapaJally the race. HaoMl, lacking the expert* 


The Knijrht Valveleas Engrine 


III iM^hina (h 
[ir.ll In 


sp««ul iDMnimaaU. Vou niut hwir Velore rou 
ahu* RooklettiM. (>«aural AoouMaCa.SajMeemrt 
St , Jamoloo, M Y Oitr Part* bnutoE; > RmO Ranone. 


or flber atsiot fow InaEsi »qu*r« WOJ »«H on rorslty 
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A KTIYnci A I. BAIN - ,Xeir fTHtm of IrrUtaUon (>oin- 
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deplul wanted CO exploit aua* JPaieBtfqrMl*f,,rr*- 
niortniixul* tram fruit tree* S.OIa*OQ.BW Sih BU. 




IdOrXL HBPRIWRNTATeVK WANTBO 8|»*«iwlia 

•**wrlSKhe'*!fonliow5J*ri?*" DonBM;' 

tbiJUr. ftuibltlon and wlUtUKiif*** lo faam a luoiotlTa 
ND»oiicit)Oirortmvaflnff Th)» Ih »» ttvfip- 
UooaJ opp^irtanie; fi>r a man Id tovt laotioo to aea (nto 
a Wf payiuE but«lnftaa wubi>ut capital and bcooina lade- 
panGciit for life Write at onr-c for mil partioulara 
Addratt. R K Marnsn* Ptei Ti^ NaUimaM'o Optra* 
^rf c'* MaHan Mullatnfi 

WANTED— To ooqjmunl^a with maoblnary deatort 
and tnoa« intaraarM m tnettono itaduatry. al>i) toa 
Damaiandaddra9a«aofu4*invntfKMrtit Wobth while. 
Addraa* Quarrr Eupt. Porbondar. KatbUwar. India. 
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ibe »pot In ten miout** lu the open etreet. Vo dork 
room oeoe«eert-lt (Ham not rrottlr* *« .erperleooed 

atelosoe DarSirk Speirtivitr (lo.. DM v, St LooIil 
MOTOHC rcLBS CHKAV -Send lo-de. for free o«t«- 
log 01 newend we^^otororole. m(rt*aorole eo- 
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SCIENTIFIC AMERICAN 


new of Iietolcsc, came to erlef on the 
flrit turn, btlns unable to raoover from 
the inollnatioa becauae of the Inade- 
quacy of bU eupportlng aurfaoe, Thle Is 
a feature far ^Ich this type dwerves 
to be severely criticised. It merely 
points to erhat an absurd sacrifice M. 
Bldrlot went to qaln a little In speed. 

THE WBIOHT 

This "Baby" type Is already familiar 
to many, and will be recognized as a 
counterpart of the small machines flown 
at Belmont Park last year Mr. Ogllvle 
used an N E. <1 engine rated at 50 H.P. 
and with It attained a apeed only slightly 
greater than with the 80 H P Wright 
engine used by him laat year 

The biplane measured 21 >4 feet In 
span, and 3^ feet In depth The total 
area wae 145 square feet. The aspect 
ratio was over 6 to 1, and the loading 
about fi pounds per square foot 

The rudder and control ayatems are 
precisely the same as on all the stan- 
dard Wright types 

Mr. Ogllvle introduced an innovation 
In fixing to the next to last strut near 
either end of the main biplane cell, j 
single vertical surfaces, to act as keels i 
These doubtless added to the resist- 
ance but Mr Ogllvle found that they 
aided In steering. 

The noticeable fact about this machine; 
In flight was the manner In which U j 
appeared to "drag" as compared with I 
Its swifter competitors Tltla In a meas- 
ure was due to Its lower power, but more 
particularly to Its very much higher 
resistance 

The main features In which the types 
differ may be summed up as follows' 
The NIeuport had a light loading and a 
very small angle of Incidence, which, 
added to the small resistance of the 
framing, made the total resistance to be 
overcome by the propeller thrust very 
small The Bldrlot bad a high angle 
of Im Idence, a frame of considerable re- 
sistance, and a very small surface. The 
power plants being the same, It Is evi- 
dent that the Bldriof, with almost only 
one-third of the surface, offered aa great 
a resistance to motion as did the NIeu- 
port This does not only speak well for 
the NIeuport hut badly for the B14rlot 

The Wright was lower powered but I 
bad a medium loading with a very high 
framing resistance 

COMI'AHATIVK FEATiraES 

The sections of the planes of these 
three types are given M Eiffel In his 
classic experiments has Investigated all 
"these aectlons. For the Wright, the best 
ratio of lift to drift Is obtained In the 
neighborhood of 2 or 8 deg ; for the 
Bldrlot at 8 deg and for the Nletiport at 
(3 deg The normal angle of flight of the 
low-iKiwered NIeuport Is at 6 deg — the 
most elBclpnt one Anv higher, power 
for the same weight, results in higher 
speed only upon reducing the angle of 
Incidence The speed does not Increase 
proportionally with the horse-power 
Upon using a 100 H.P motor — es did 
Weymann-'Only a slight Increase of 
speed Is attained over a 70 H P Since he 
appeared to be flying at as low an angle as 
possWde the conclusion Is at once drawn 
that for lifting this particular weight of 
machine a limit has been reached Upon 
further Increasing the motive power, to 
offset the tendency the machine would 
have (o ascend, It would almost appear 
necessary to actually add weight to It, 
to hold It down This merely omphn- 
sixes the precise balance that exists In 
aeroplane design between weight, speed, 
and power 

M Eiffel's Investigations show a par-^ 
tlcularly Interesting difference in the 
aerodynaralcs of these types Chi the 
Wright, he found the dtstrlbu'.lon of 
pressure to be very high at the extreme 
entering edge region of the plane, the 
pressure decreasing In Intenalty toward 
the rear. On the BlArlot the total pres- 
sure, suction on the upper face and 
pressure on the under face, was a maxi- 
mum at one-flfth of the chord from the 
leading edge, but as on the Wright, de- 
creased sharply toward the rear On 
the NIeuport, a different situation was 
foupd The pressure was a maximum 
much nearer the center of the plane, 
sloping easily to the front and the rear, 
thus Indicating a far more uniform In- 
tensity and distribution of preisurc. 
This has a great deal to tlo with explain- 
ing the effloleocy of tha NIeuport 
. prodoot. 


tESSUKM or THK HACi:. 

What (he Wright gained In strength 
and stability It lost In It* Inherently 
higher resistance— at once stamping the 
biplane as a slow-speed machine 

The monoplanes at laat proved them- 
selves beyond doubt the Itleal type for 
rapid flying. Two important considera- 
tions result from actual observation of 
the flight of Weymann’a NIeuport and 
I.«blnnc'* Blfirlot Had Weymann had 
leas surface on the straight stretches he 
could have attained a much higher aver- 
age speed, but at the turns In order to 
"bank’’ with a proper degree of safety 
.and rapidity he needed every square 
{ Inch of surface he had On the other 
hand Leblanc had about as little surface 
as possible for straightaway flight, but 
on turns he was forced to go far out of 
hla course and skid to an alarming ex- 
tent Had Leblanc been provided with 
more surface at the turns he could have 
‘‘banked’’ more sharply and thus greatly 
increased his average epeed. The two 
facts point unerringly to the Immense 
advantages that would be possesaed by 
a machine with variable surfaces — re- 
duced to a minimum In straight flight, 
and spread to a maximum In landing, 
starting, and negotiating shaip turns 
Never before has the real slgnlflcance 
of the variable surface aeroplane been 
more powerfully suggested — a key to 
"4(111 faster flight. 

I The important and pronounced char- 
acteristics exhibited by the machines In 
making sharp turns should permanently 
fix these as one of the characteristic re- 
quirements of the contest To further 
test the machines more difficult roaneii 
vers should be made Imperative, such 
as clearing certain altitude* and turning 
both to right and left 

In addition to this time should be 
taken from standstill to standstill thus 
bringing Into the contest the highly Im- 
portant elements of starting and alight- 
ing It Is not unlikely that the 1112 cup 
race will see speeds of 90 miles on hour 
rear'hed and perhaps surpassed 

Etehinir Metals by Electricity 

(Omilnufd from pa^ IT# ) 

I the flsh-glue preparation In the same way 
as the albumen, draining the excess only 
partially off the plate Then Insert It In 
a whlrler. spin this around at a moderate 
speed over the flatre of a gaa stove, 
about one foot above the flame In the 
course of about two minutes the plate 
can be removed from the whlrler, stood 
on end to cool, then placed upon a nega 
tive that has been made with a screen 
of about 100 lines to the Inch The pad 
of cardboard It now placed upon the back 
of the plate The back board Is Inserted, 
and fixed with considerable pressure so 
as to Insure complete contact Now place 
the frame out In the sunlight An ex 
posure of from two to five minutes will 
be reqttlred Take the printing frame 
to the dark room, remove the plate under 
an orange-colored light and pour over It 
a solution of aniline violet In water A r 
teaspoonful of the dye to a pint of watei 
Is about the right amount Drain off the 
dve and allow a very gentle atream of 
water to flow over the plate Wipe the 
surface with a tuti of wetted absorbent 
cotton; this must be done with groat 
care, and a very light touch The Image 
will now appear In beautiful violet dots 
all over the plate, which must he allowed 
to drain and dry, or It may be replaced L 
In the wbirler, and dried In the same 
manner that was used to set the sensitive 
coating The Image must now be burnt 
In Take the plate, grip It with a pair 
of flat-nose pliers at one corner hold It 
over a gas-stove flame, turned down 
rather low Turn the plate around, keen 
Ing this up until the Image seems to dis 
appear Cont’niie the heat and motion 
until the Image turns to a medium chest 
nut brown Remove the plate at this 
stage, brush the back and edges all over 
with asphaltum varnish, allow to cool, 
when It Is ready for the etching. This 
must be carried out in Just the same way 1 
as for zinc, using a separate bath of salt ' 
and add, while the time for etching will 
be about the «ame aa for slno This pro- 
tective top is called enamel; It will resist 
the etching liquid perfectly. It the 
etching Is to be made In very fine dots. * 
only two or three minutes Is necessary, g 
whan the face can be brushed well over g 
In clean water, the aiithaltuin varnish 


The Warner Auto-Meter Is the 

“HaU-MarkofQUAUTY” 

on an Automobile 

pROSPECTIV^E buyurs and those in doubt de- 
cide on the quality of the car from the speed 
indicator it carries. 

Note Why This Is True — 


The sjjced indicator !.•- the 
niost-lookcd-at thiii^j on a car 
The dnvir refers to it con.staiu- 
ly every instant the car is in 
motion. A.side from indic.itin^f 
bpeed and distance it is used to 
check up every imjxntant o]iera- 
tion of the car — to determine the 
efficiency of tires, how much gas- 
oline per mile is lieing used, and 
in many other ways ;/ aut/i/s the 
air's petfomuince 

Because of its marvelous sen- 
Mtiveiiess and accuracy, and its 
ahihly to amtmumnh give jxir- 
fcct service during the life of 
mant cars, the Warner Auto- 
Meter is the speed indicator used 
on the choicest and best cars 
ever>^here. 

The Warner it >o generally 
tued on Quality cart that 
itt pretence on an automo- 
b3e it accepted by the 
nwtoring public at evi- 
dence that the car ittelf it 
good and reliable. 

It IS an everyday occurrence to 
hear one motorist .say to an- 
other ‘ ‘ I don’t see the name of 


other ‘ ‘ I don’t see the name of 
the car, but it must he a good one, 
for it has a Warner on it ' 

It IS logical that it should be 


Car designs are so ninfonn 
that it IS difficult to tell one car 
from another — or the poor from 
the good h\ looking at them 
Bor tile |K)iiits which make one 
car better than another arc con- 
cealed under the hoixl — or the 
floor— or are covered with paint 


The Warner Auto-Meter U 
always in plain sight. Its 
supreme quality is general- 
ly known. It implies the 
same quality throughout 
the car. 


iiig 111 the automobile world as 
elsewhere Anything that runs 
IS to lliem a “good aiiloinohilt ’’ 
Any six-e<i indicator is “ good ’’ 
if the baud moves The term 
“swe-et riiiining motor’ ’ has no 
me.'imngto them and “ .lecur.icy 
and exactness’’ in the sja^ed in- 
dicator IS a secondary considera- 
atioii to price 

We cannot sell — nor do tve 
want to — the man content 
with inferiority and who 
puts price before perform- 
ance. 

One part of our trade is drawn 
from the car manufacturer who 
makes a good, reliable car— and 
who refuses to lie mfliienced by 
the fact that “ he does not make 
It and IS thereby not resi>ons 
ible," to equip his good car with 
an infenor and unreliable speed 
mdic<itor 

.Such manufacturers either 
e(|Ui]) with the Warner or insist 
that their dealers and agents 
recommend it as of even qunlity 
with their car, 


purchases a good car and desires 
every Item of equipment to lie in 
harmony with U Those who 

care, specify and insist on the 


WARNER 

r@"METl 


“ The ArUtocrat of Spmed Indicators” 


T he Warner can be secured 
tlirough reputable Automobile 
dealers in any city or town in the 
United States. Warner branches arc 
maintained in all the principal cities for 
the convenience t)f these dealers and their 
customers. Inquiry to Beloit or at our 
branches is invited for Warner literature. 

Warner Instrument Company 

Main 0(Kc«* <um 1 Factory 

1184 Wheeler Ave., Beloit, Wis. 

Branch Houio* Maintained at 

Plntlmrch 

Bwton ClmUad Kmum CHr Partl>^.Or* 

Birfialo D*nTCT Lm AocaUa Su Frmneiuo 

Olkaio Detroit Y«rfc SMitle 

ChKhuall ladluBopelU nui^eleliU St. Leub 

CaOMUan Broo^ BSS Yoee* Stnet, Teronte, Ont. On; 





Btachy hwvt ct^fidetue in his 
Curtiss Moter when he Jiew»Mtr 
Niay^am Falls and under the Bridge? 


scnimnc AMnKiN 


removed, aa In tlie caae <A alnc, the plate 
trimmed and mounted In Just the aame 
way upon a wooden block. The ourrent 
used In thttt case, renerated by the bat- 
tery described, will be about three or 
four amperes, and the electromotive force 
three volts. Kindly km 

Fig 1 of the Illustration was etched STpffi bSSg. 

as described on zinc, and Fig. B upon wiu graatiy fSeiiitsu answeti|ir; 

Conner tlons, os In many oases they have t« be ee- 

tarred to azperts. Tbe tnll name and aj(ar<Ba 
„ _ „ . ahonld be given on every ibeat. No attention 

The Cnrrait SUDIlleiBent unalgnea qinrlea. Full bints 

correapondenis arc printed from Uiae to time 

W E have had occasion recently to dla- an<l will V mailed on request. 

<'uaa In eur columns the extenidon 7 

of docking facilities for the port of New (12518) a R, W. asks; In your Rall- 
York, rendered Imperative by the ever- u'mlt 

Increasing size of trane-Atlantlc liners, in «ome tosUnce. tbe train dispatcher u! 
This wet^k’a Issue of our Sijpplemcwt» No. niii^ communicatf with the conductor of tbs 





r^lESstacs 

IP tttBfMB jMKtggBaiSt 

JTiis GRINDER 


road number I note In one of tbn articles, 
(pago 500) that reference la made to the fact 
tbat In aome lustancea tbe train diapatchor la! 
able to communicate with tbe conductar of tbe 
train by telephone Will you please Inform] 
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ELECTRICS 


A Water Supply 


J ^Isfaetton enaranteyO. Book- 

^ 1^ plUM. ettlinate. jhme. 

I Ul.lmiMC...miTiiattsUs.,N.T. 


Tbs Pams Ikal Casts SMklBs to dperatc a 

Uy VrrMtf Mpw <a powpiM tialM. ti* 6oi I 


ir. UAItMtmgl Ooriun Enginea. Brewert 
I JP"‘“r«s»aa'wi» Bottler*' Machinery 

^ CU» VILTER MFC. CO. 

S90 CUalM S treet, Wt/uwatee. Wie. 

MASON'S NEW PAT. WHIP HOISTS 

uv« azpenae and liability Inoldent to sneratora-r 
Adopted bjr pntiotpMl ptor«ho«Mf»in New York<k Bc^ott 

in»f4. by 


Solders and 
Soldering 


^ 1( you want a complete text book 
on Solders and the art of Sold- 
ering, giving practkal, working 
recipes and fonnulse which can he 
used by metallurgist, the goldsmith, 
the silversmith, the jeweler, and the 
metal-worker m general, read the 
foUowmg Scieniific American Sup- 
plemenls. 1112. 1364, 1481, 
1610. 1622. 1434, 1533, price 
70 cents by ma3. Order from 
your newsdealer or from 

MUNN A COMPANY, inc. 

•Puhluhen, 361 B.wxlw.y. New York 


Veedff Counters 


ikiomritn 

T^homrterM <V»unfff* 
and Wnr tiagtino* 

8<|»erk 


depth at which 
tiott. then tbs 
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1869, brings an account Of the steps taken train by telephone Will you please Inform 
at Southampton by our COUSllia across the me aa to the construction and metbods em- 
sea to face the situation Our English ployed in this aystemv A Communication 
oorrespondent writes on the new docka *»“ ““<>0 with moving trains a good many 
In the course of construction for the ^ •J'**'” 

wh„. m., 0. ... " 

SriK.vTirtc Amkrican are familiar with telephone circuit on the car of the 

the Soya bean This remarkable seed train The main circuit la by the aide of the 
yields a “vegetable milk,” from which road The receiving circuit Is on one of tbs 
may bo derived, as from animal milk, a cars of the trsln. The induction of the cur- 
cheese and a species of casein These r«ot la the main circuit Is suffletent to gsn- 
points and others are dealt with In an *''’“** • carceat In the circuit on the car, and 

article on the “Extended UMHxatlon of ^ T 

„ _ „ . . , same means a message can be sent from the 

Soya Bean Products -An Illustrated ac 

count of the methads employed io paggengen to Bend and wceUo menuea e* 

urlng radio-activity la given by 

Conte —The fourth Instalment of Donald (12519) A H. M asks- In regard 
Murray's valuable article on Printing 1247U „y j„„e 2*tb, l»ii, issue, 

Telegraphy appears In this Issue — How 1 would like to state the followln* ; It Is a 
much money is lost to railway companies well-known fact among those who have seen 
hy locomotives held up In the repair shop service on submarine vessels, that it Is pow 
is the question dealt with In an article to balance a submarine boat at any de- 

entltled “What is a Locomotive’s Time . Tic sreater the depth at which 

Worth "-The dlmenelcms of the M'Adoo .»“un‘ Z 

tunnel Impose certain restrictions upon ,^1- form of water ballast) which must b* 
the cars operated therein These cars are carried From this it would be interred that 
Illustrated and described In a spoclal the density of wa water bears a corUin rula- 
artlcle — It Is extremely dlfllcult to ex- tion to the diT'h «f the water, and I am of 
tlngulBh fires In such Inflammable liquids “"e opinion that lack 0. circulation as tbei 
as kerosene. What can be done hy I mcressea naturally re^lt, m greater 
......oAi... . .v.. I roncentratlon and density. Theory leads Ui 

surface of such burning liquid Is de- 

scribed In an article from Prometheue but the fact that water is not throughout a 
— W A DuPuy gives an account of Dr medium of uniform denalty U often not con- 
L W Austin. Government Expert on sldered A The compressibility of water Is 
Radlo-Telegrapby, and his Important "boot l/2'2000 part per atmoaptrere, and an 
achievements— E P Harran. of the Cal- increase of one atmosphere la had at about 
cutta Port Commission, writes on the T irlrdrmc^i.%r^.tcuU^^^ 

w . . a., a a w at a tol® RtAtciu^ot It iR Dot alfllrtjlt to cilculate 

Indian tea trade-An Illustrated article ballast re I 

Is devoted to The Influence of Erosion qnirrd i,y a submarine of known volume and 
by Water In Modeling the Landscape"— weight to balance the increaae of buoyancy i 
Some notes on “Underground Water for due to depth This is, however, not the! 

Public Use" are cited from a recent question in the query referred to The tact I 

pamphlet Issued by th« United States '» » “ ‘•'•"vy i*<><Jy alnka in water, It 1 

Geological Survey -Prof Charles k nil.? '~u‘' 

Munroe writes on “Our Dependence upon w'oum do Tlu weight ITn nrti 

the Nitrate Supply for National De- b, changing the quanUty of water 

fense"— Prof Dobereck speaks on the h The dtBeren.e in density due to the 
subject of “The Proper Motions of the yuantlty of salts dissolved In tbe water Is 
Fixed Stars" not great at different pla<eB and does not 

affect tbe riviilt to any gieat extent. The 
Cuttleftlh Farms coutlnuoua sinking of a body In the sea U 

_ ... due to Ihe fact that it l» compressed more 

A T several point* on the British coasts denser by U, deeper submersion j 

there are located cutOoflsh farms, than the sea water u at th, same deg)th.l 
where the little creatures are kept In Th« aubmarlne la not eompreeaed in sinking 
tanks or ponds to be "milked" of their to ordinary depths, but it* volume and weight 
are changed by adinllting water to make It 
The pond or bank Is connected with the “'“l* •“‘l "moving water to make It rise, 
sea by a pipe, and a thousand or more (12620) R E. T. says. My house U 
cuttles are kept In a single one They fr«“e with slate roof 1 use electric light I 

present a curious sight as they move 1 lb-volt old-style two-wire system, with the 

about, trailing their long arms and star- p't " iZ, y^a^s V” Would" I? 

Ing out of their bulging eyes during an 

They are guarded by screens with a electrical atorm or not? One side of the 
view to preventing fright, for, if they are transformer la grounded, and I faava combl- 
siiddenly scared, they will emit their nation gas and electric ditures A If yon 

"mllV” In the water, a dead loss to the have not a good lightning arrester at the 

cuttlcflHh farmer The fluid, or milk. Is ">« *'>’'‘^1' ’»>'•«* «“»« 

..o ..d e„b CU..1- .,,1 

•hout IS 60 w-nh . 7e.r, I, 1. Mcrrtrf „„„„„ „ 

la a bag, wnl^’h can be opened and <jloa6a |;||d mala awitch u open durlna a thunder i 
at will, the cuttle ejecting the fluid to atorm. in some places the switch at the 
darken the water so that It may escape generating station is opened during a thunder 
unseen when attacked, storm and all light* are cut off 

The best cuttlefish are obtained In China, (12621) E P says, I am experiment- 
where for some reason or other, they pro- ing with electricity, and use a lot of dry cell 
duce the best quality of "milk ” batteries In my work, and I find It very ex- 

When the farmer consldera it an op- pensive to buy new bstterlae. Won't you 
portune time to milk the cutWss he pro- WndU- tell me a way by which I can restore 
o„d. by op.0,.0 u.. .,o,c« « O, p.«0. «„<■“ “".C'o?,:";.' "S ,t 
»nd «-ntIy oBitatliig tbo wator. The cob ...^0, old do oil. To., -r. coc.r.ll, 
ties then swim around the pond, and M thrown sway when eihsosted Borne have 
soon as one passes through the sluice Is pnnefafid bole* in the sine caaes, and put tbe 
closed The cuttle passes down a small whole In a glase jar with a aoluHcn of am- 
channel Info a basin or meUl receptacle, monlum chloride They will then give aome 
and as soon as it Is securely there the ^at "ot enough so that tbs op- 

I /,w n I. thd.T, eratlon !• pToBlable Borne have dug out tbe 

water is drained off U Is than fright- y,, gmwmlnm 

ened, and at once squlrU the fluid front chtorlde solution. This 1. the bsttsr way. If 
the bag When It is exhausted it Is lifted 410,, ^ m of Utth tsRw, one «aa 
out, tbe milk Is collected, and -the baein perhaps peofltahiy work oa old diy esU*; 
le prepared for another. (ottaenrlss, not. 
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Aeronautic Notes 

Current Aviation MeeU. — Tho first big 
aviation int^et at tht present year In tho 
Mldcllp West opened on tho 12th Inst In 
Chicago Over twoscore aeroplanes of 
(ilfTcrent types, piloted by the leading 
American aviators, were entered, and 
IRQ, 000 In prire money was competed for 
The meet was held at Qrant Park on the 
shore of Lake Michigan, which, though 
a windy shot, did not affect the flights 
materially The first big meet of the 
year In the East opens at Boston on the 
2fith, while a ae<-ond Western meet will 
be held at St Louis, beginning Septem- 
ber 30th 

Big Prizes for Cross-eoantry Plights.— 
The offer of $10,000 to Harry Atwood for 
a 1,000-ralle cross-country flight, which Is 
said to have been made recently by a 
prominent patent attorney of Washing- 
ton. has caused this daring aviator to 
attempt a flight from either Milwaukee or 
St Louis to New York In the near fu- 
ture A prize of a like amount has been 
offered by Gen, Charles M Taylor, the 
proprietor of the Boston Globe, for a 150- 
mlle Interstate monoplane circuit race 
during the Boston meet This Is the sec- 
ond $10,000 prize donated by General 
Taylor, as he gave a slmlVar amount a 
year ago for a flight from the aviation 
field at Squantum to the Boston Light and 
, retnm. This prize was won by Graham*- 
Whtte with hlfi Bldrlot monoplane A 
prize of $7,600 has also been put up for 
biplanes to race over the same coifse on 
September 2nd The cities Included In 
the circuit are Nashua, N H . Worcester, 
Mass . and Providence, R I The $10,000 
will he divided Into three prizes of $7,500 
$1,500 and $1,000, respectively, while In 
the biplane race the prizes will be $6,000, 
$WO0 and $1,000 

The First Inter.dty Aeroplane Race.— 
The first aeroplane race across country 
from New York to Philadelphia was flown 
‘ on Saturday, August 6th, when Messrs 
Beachy, ’^Ty. ahd Robmeoa of the Curtiss 
force started from Governors Islgnd, flew 
up the Hudson to Thirty-third Street, cir- 
cled over the roof of the Glmbol building, 
and beaded for Philadelphia. Beachy, 
who has already made a name for him 
self by hJs flight over Niagara Falls a 
short time ago, won tho raee, his time 
from store to store for the 90 miles being 
54 minute less than two hours. Including 
a stop at Trenton, In order to take on 
fuel Robinson was second In two hours 
and one half, while Ely only got as far as 
Princeton .function Just before reaching 
Philadelphia Beachv passed Into a shower 
and W8« thoroughly soaked ere he circled 
above the Olmbel building In Philadel- 
phia saluted the statue of William Penn 
on top of tho City Hall, and landed In 
Falrmount Park Notwithstanding this 
fact, he gave a fine exhibition flight while 
watting for his hiother aviator All three 
aviators used Curtiss 60 horae-power bi- 
planes having 8-cyllnder V-type motors 
The prize was $6,000 In cash It was put 
up by the Olmbel firm with an Idea of 
encouraging cioss-country Inter-cUy aero- 


A New Distance Record for the Mi- 
chelln Trophy.— M Vedrlnes, the winner 
of the Parls-Madrld race, made a trial for 
the Mlchelin trophy on the 9th Inst In 
France, and succeeded In covering 800 
kilometers (497 09 miles) In 7 hours, .66 
minutes, and 36 seconds This corre- 
sponds to an average speed of 6214 miles 
an hour, which Is excellent for a sus- 
tained flight over a closed circuit This 
new record siipplanta that made by M 
Lorldan of 409 miles In 1154 hours on the 
2l8t ult The new record was nwde with 
a Moranc monoplane Instead of with a 
Ftrman biplane which was used bv M 
Lorldan In competing for the trophy this 
year the flight must be made across 
country, back and forth between two 
points from 60 to 100 kilometers apart 
Competitors may descend as often as thev 
please to take on fuel or make repairs, 
but no part of the machine can be re- 
placed that Is sealed by the ofllolals An 
average speed of 60 kilometers (31 miles; 
an hour must be maintained. The win 
ner of the trophy this year will be the 
pilot who, before November Ist. has cov 
ered the greatest distance over a closed 
circuit. This distance must exceed the 
652 935 kilometers (852.21 mRez) scored 
by M. Tabuteau laat year. j 



Fire Fighting 

and Telephoning 

Both Need Team Work, Modem Tools 
and an Ever Ready Plant, Everywhere 


Twenty men with twenty buckets can 
put out a small fire if each man works 
by himself. 

If twenty men form a line and pass 
the bucKets from hand to hand, they 
can put out a lar^r fire But the same 
twenty men on the brakes of a “hand 
tub” can force a conhnuous stream of 
water through a pipe so fast that 
the bucket bngade seems futile by 
comparison. 


build a steam fire engine, miners dig 
coal to feed it, workmen build reser- 
voirs and lay pipes so that each nozzle- 
man and engineer is worth a score of 
the old-fashioned firefighters. 


The big tasks of today require not only 
team work but also modern tools and a 
vast system of supply and distribution. 

The Bell telephone system is an ex- 
ample of co-operatu)n between 75,- 
006 stockholders, 120,000 employees 
and SIX million subscribers 

But to team work is added an up-to- 
date plant Years of time and hunoreds 
of millions of money have been put 
into the tools of the trade ; into the 
building of a nation-wide network of 
lines ; Into the framing of men and the 
working out of methods The result is 
the BeU System of today— a union of 
men, money and machinery, to provide 
universal telephone service for ninety 
million people 


AMERICAN Telephone and Telegraph Company 
And Associated Companies 
One Policy One System Universal Service 

k*™. .Watchmaking NewY.rk Elecfrical School 
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THEIR DESIGN, CONSTRUCTION & OPERATION 

The Application of Aerodynamic Theory, with 
a Complete Deecription and Compar* 
i*on of the Notable Type* 

By GROVER CLEVEIANO LOENING. B.So,. A.M„CE. 


CRITICISM 


a which maybe rtylcd really com- 
. . Actual aeroplane deuzniog m the 

-iDcoi the volume Thepromu 

» ore e x haua ti vely compared 

raUuni are a notable feaLtuie.” 

—Rochata, N. V , Cftronkle. 
ry compete account of the theory of 
an air flying tnachmea with a lechiuca I 
n of nearly all the preaent type* of 
...... Proaenta in compact fhape 

mce of aerodynamie thmry .... 

imprehennble to the reader who can 


" Many wnteri have failed to tealite the 
demand which rauta for aem literature in 
whicb mathematical deduclionr are a aeeeMary 
but not predominant part of a compreheoam 
expoiition of the enure luh^. For a writer 
to ttaor a ttratght courie brtwoeh the mazea 
of trapnometry on the one liaiid, and the 
•upernaafatiea of mete diacuation ia • popular 
vein on the other n to accompluh Vful can 
be done only by one who la hnnaelf a thotOugh 
otudent m the finer detaila, but who can 
tulficiently divorce hnaaelt from the inatbt- 
tnaucal tfmoiphere aa to prcaant the whol<^ 
•uhjert from a broad Randpomt, maknia it 
readily inleihgible and iaformative to tbeieN 
erudiie aeckee after knon^adge." 

— Hilla. fngulrtr 


Biplanea.' Tm book u n welcome addibon 
to the Ubcanes of thoK who have realised the 
future of aenal navigation, and dature a work 
treatiiig aolely of the haaviet than as maehiom 
wntten by an aekaowledeed espmt and with 
no bobbrn hiddea io the diacii—io." 

— Button Journal. 

’'While enthudaeticin hiafiRMitaa become* 
one who ha* writtaa to fuparfa a volume, Mr. 
LoeniagM alao rigidly accurate a* the moat 
exacting Kaeatnt could deaaad. Here i* a 
work which at once a hiitoiy and textbouii 
which may be depended upon (or enrYthiag 
that It within the range of actual knowlaike. 
To aay that ‘Monoplaoe* aad Biplaom ib 


volume ." — Buffalo Niw%. 

" Mr. Loeoing bat written, k fact, for the 
man who wahm to apply pmeticiBv the 
exparfeace that ha* alieady bean gaiawd. ' 

—Sou, fonk-Ttaai. 
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IRA REl^^ 

Preadent of jof^ Hq}knu Univemty, wffl tell i» tlwi 
Scientific American for next week how Ae 

UNITED STATES REFEREE BOARt> 

came to be appointed, ex^aini^ certain facts not 
generally known to the puUic. Inis article was |>«- 
pared for the Se^ember Magaz^ ksxx and in its 
place, President Kemstm will write for that issue on 
Artificial Rubber. 

Next week's issue will also contain an i^p^peal to 
farmers to 

CONVERT ABANDONED MIU.S INTO 
ELECTRIC POWER PLANTS 

by T. Commerford Martin, and Putn^ A. Wl^ 
who will explain just how this can be done. 

TWO THOUSAND FOOT AlkaiifiP 
OF THE FUTURE 

is the title of an interesting article Carl Dien^Mch. 
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1 ht put pone oj ihis joui mil tt to record arc urate 1 1 / 
ind in simple terms, the world's progress in scientific 
'knowledge and industrial ui kievement. It seeks to 
Vresrnt this information in a form so readable and 
readily understood, as to set forth and emphasize the 
\ntieient ehaim and fascination of scienic 


Aeroplane Touring vs. Exhibition Flying 

L ast week the followers of aviation in tins 
country were given an opportunity to con- 
trast till at ropluiu as a practical means of 
transport across country with tlu aeroplane as a pro- 
vidtr of stiisational aimisenienl, 

No more striking demonstration of the utility of 
tlic atroplane for pleasant and rajnd touring could 
have hei ri gn i n tlian Atwood's fliglit. at an average 
spied of bt tween forty and fifty miles an hour for 
till first half of his jourmy from St. Louis to Chicago 
and Ntw I'ork, a distance of about J,265 mill's, or 
double that tovired by him in his mimorable flight 
from Uoston to NT w York, Atlantic City, and Wash- 
ington somi weeks ago. 

On till other hand, the dangers of i \hibition fly- 
ing oil tlu edge ot, and ovir, a largi body of water 
Wirt distressingly brought out by the di atlis from 
bad falls of two promising voiing men, both of 
whom, had tin v lived, would in all iirohabilitv have 
eontribulcd to (he jirogri ss of aviation 111 Amcric.i. 

These two fatal .'undents seim to have been 
inusid in riiiieh the same wav, 1 1 , as the n suit of 
a sudden diseiril at a sharp angle with power on, 
ending in a quick levtling of the machine before it 
htruek the ground or water The ternfio strain im- 
post d upon till planes and guvs, amounting to many 
times that caused by normal flight (as cxplniiud by 
Dr. Zahm in an article on another page), caused the 
guvs to give way, and the wings or planes to col- 
Injise, after which the aeroplane fell precipitately 
to the ground or the watt r of the lake. 

The first inaehme that eollajiscd in tfiis way was 
a Baldwin hifdaiie dnviii by 'William Badger, a 
wiallhv voting amateur aviator of Pittsburg The 
jilani s erumiihd up and the ai roplane fell into a 
pit As IN usual in an aeeident of tins sort with a 
bi|)laiu'. till motor, wliieb is mounted directly behind 
(111 man, fell upon the aviator, fracturing his skull 
and liadlv mutilating his hialv He dud within 
thrci-quarli rs of an hour. 

The s( eond fatality, winch occurred niilv a short 
tune after tlu first one, haiipentd to .St ( roi\ .Tohii- 
sfoiK , the haeiiiig pilot of (he Moisant monopl.ane 
and the holdi r of tlu Ann rieaii enduraiu'e record of 
oM r four hours in thi air .Tohnstoiu had hem 
fiv nip for two and a ii'ilf hours, most of the time over 
till laki , wlim hi made a sharp descint from a 
Ik iplit of SOUK 1 ‘lOO )<et .Suddinlv, when 1< ss than 
.'iOO flit ahoM till surf-nt of lake Michigan, the 
aviator lost eontiol and the maeliinc plunged into 
the w.itir .lolnistoMi was uiiahli to save himsilf 
in the wav tli it Arthur .Sloni liid under similar cir- 
emnstaniis two davs hiti r, n.niulv, by diving from 
tlie inailinu |ust hi fori it stniik, and he was car- 
riid hi low till snrfaie 'mil drowned Robinson in 
a Curtiss In dm lujilane w 'is flving nearbv at the 
time He aliphtiil iipiui tin watiT and tried to ren- 
d( r assistanei . hut was uti'ible alone to extricate 
Ins fillow Aver 

Wlnlt the two fatal ai 1 idents wire not due to the 
wind, tins liad rmicli to do with si v eral of the other 
disasfi rs The Windv Citv madi good its name by 
prodiiiinp iMcedingly strong lo-K/es for the fivers 
to hattli with One of the most peuiliar aei idents 
hap]ii 111 (1 oiifthi second dav. win n McCurdy s bi- 
plaiii IS S lid to liavt caupbt fin fmm contact with 
Nonii Inpli-ti nsinn ibetric light wins The rna- 
chini was iritirelv consumed. The third day of the 


meet Simon, in n Blihriot monoplane, and Ham- 
mond, m a Baldwin biplane, each fell into Lake 
M icliigan. The latter dived from hia machine before 
it struck the water, while the French aviator re- 
mained in his monoplane until he was rescued. 

In making his long-distance tour Harry Atwood 
lias shown the aeroplane, when favored with good 
weather, to be fully as dependable as the automo- 
bile. Besides this it is a speedier, cleanlier, and 
more pleasurable means of transport. The $10,000 
prize Atwood expects to win, in addition to the vari- 
ous sums paid him for flying over towns and alight- 
ing, lias made his remnneration from Ins ten days' 
outing several times greater than that of the best 
aviator at the Chicago meet. In addition to this, 
his flight has given many more people, gratis, their 
first view of an aeroplane. 

Wc are glad to note that at the Boston meet, 
which opens to-day% there will be two cross-country 
circuit races for monoplanes and biplanes respect- 
ivelv, for prize money aggregating $17,300. Gen- 
erosity of tins sort by the newspapers of the country 
will do more to introduce, the aeroplane, as a prac- 
tical inaehme than hundreds of aviation meets, end- 
ing in dentil and financial failure. 

Artificial Frogs 

A CABLE dispatch from Paris last week 
brought the startling news that Prof. Batail- 
lon. the well-known biologist, has succeeded 
in jiriKiticing ‘‘‘artifieia! frogh.” Aiuiounci ments 
sueli as this have become so frequent of late that 
they litsve almost ceased to startle the blase news- 
paper-reader; hilt wlicther one is startlid or not, the 
announcements are essentially false and misleading. 
We are in fact no nearer tlic creation of “artificial 
frogs’’ or “artifieml life” in any form, so far as 
actual control of tlic conditions that lead to the 
origin of living matter Is concerned, than we were a 
dozen years ago. 

The problems involved in the work which leads to 
tlii Ni sensational announ^emeiiLs arc of two entirely 
diffirent kinds. In the first place wc have the 
qiK'stion of the physical and clienncal processes that 
go on in the living protoplasm, with the attempt to 
reproduce as far as possible a combination of mole- 
cules that will behave^ some respects as does the 
living matter of a coll. If we could succeed In 
bringing together from the bottles in the laboratory 
a conibmalion of substances that would react upon 
one another and upon the environment as does the 
iiiasN of substances we call an “Amoeba" we should 
liavi hucceeded in creating “artificial life." Mahy 
attempts have no doubt been made to create life in 
this sense And many attempts — from those of 
Butschli to those of Leduc — have succeeded so far 
that they have reproduced some of the jieculiarlties 
of living things in inon-living matter. But Prof. 
Bataillon did not try to do anything like this. His 
problem was an entirely different kind. 

He was concerned chiefly with the question, "How 
dix s the S|)erm cause the egg to develop?” In at- 
tiinpting to reduce the influence of the sperm upon 
the igg to pliysical and chemical terms, the biologist 
may be said to deal with the creation of life, but 
the use of these terms in that sense is purely meta- 
}ihorical. At any rate, this is the nature of the gen- 
eral problem with which Prof. Bataillon is con- 
II rued, and his results arc the logical successors of 
tarliir « xpcriincnts along the same line. .Starting 
witli Prof. .Tneques IxieVs experiments, in which 
the unfertilized eggs of sea-urchins were induced to 
develoj) by the action of physical forces (osmotic 
jiressure) and by various chemicals, passing to 
Loeb's later experiments in which the chemical 
action was analysed further into its electrical fac- 
tors, and from these to the experiments of De.lagc, 
who induced fertilization by means of electric 
rharges, we have a continuous series of contribu- 
tions to the solution of this problem. But from 
Ullage’s “artificial parthenogenesis” by mi ans of 
eleetrieul charges through the surrounding medium, 
to Batalllon’s artificial parthenogenesis by means of 
electneal charges through the unfertilized egg itself, 
is only a step — but an important step. 

In all of these experiments the biologist has be- 
fore him well-defined problems; in none of them 
docs the experimenter for a moment think that he Is 
making "artificial life." For if we could succeed 
in making all frog’s eggs or sea-urchin eggs develop 
into adults without fertilization, we should not be 
criating life at all; we should simply cause eggs to 
develop under artificial conditions. To create life 
we. should have to provide the egg artificially, as 
well ns the stimulus for Its development. 

Nevertheless these experiments are of importance, 
ns well ns of Interest, for they lead not only to a 
better understanding of the fundamental processes, 
but also, eventually, to a surer control of vital pro- 


cesses, in animals and in plants. Without any ilh>- 
sioni as to the likelihood of artificial frogs beijig 
sent here from France next year, or even the year 
after, we may still find it ■worth while to leani what 
has actually been accomplished in these two lines of 
research. We shall accordlnriy present to our 
readers shortly an account of the experimenta made 
to reproduce the physical and ehemiMl pecnliariUcs 
of living matter, and those made to replace the vital 
action of one factor in reproduction (the sperm) by 
chemical and physical processes. 

The Abandoned Mill add the Farmer 

S CATTERED broadcast throughout our land 
are hundreds of water mills, long since aban- 
doned. Relics of busy centers these, where 
the grind of the millstones, the clatter of machinery, 
and the creaking of tlie old water-wheel, once vied 
with the roar of the industrious Stream. Now all is 
still, within the old mill walls, and the dust, the 
moss, the rot, and the rust, show that it has long 
since given up its struggle with the progress of 
modern indus^. Wheat is now ground in steam- 
driven mills, a hundred fold greater, and little 
manufacturing plants have moved to the city, where 
they can avail themselves of steam and electric 
power close to the consumer of their products. But 
back in the country the idle mill stream still pours 
over the old dam, and dashes down the spillway in 
utter abandon — hundreds, may be thousands of 
horse-power literally going to waste — while in the 
adjacent fields the farmer, whom it once served, 
still toils at his plough and sends his grain a thou- 
sand miles away to the steam mdl. 

Is this really progress? Can we feel justly proud 
of the industrial advancement of our great nation, 
while such prodigality exists? But what can be done 
with these water-powers? A few of them, the larger 
ones of course, which are advantageously situated, 
have been set to work generating electrici^ for light 
and power purposes. But the smeller ones — have 
they no further value? Of course they have; and 
we need not look far afield to find a ready market 
for this power, small though it may be. Side by 
side with these idle streams, are the over-driven 
fanners, whose labor troubles have multiplied ap- 
pallingly. and who are citing for help to do the 
^ecessary work on their farms. Why should such 
tin anomalous condition continue any longer? Why 
not convert these old mills into electric power sta- 
tions, and let electricity lighten the farmer’s tasks? 
The first objection that comes to one’s mind is that 
the cost would be prohibitive. That this is not so is 
clearly proven by the article on another page. Mr. 
T. Coramerford Martin and Mr. Putnam A. Bates, 
both engineers of highest standing, outline a policy 
by which these fast-decaying relics may be put to 
some use. The capital required is not large, and a 
dozen farmers could band together and install a 
co-operative clectric-gencraling plant in the old mill, 
which would furnish all the electricity they would 
need. The average farmer would not require more 
than fifty horse-power, and with a co-operative plant 
he could obtain his power so cheaply as to make it 
well worth his while. We, know of no better way 
of utilizing the smaller streams of our country, and 
it docs not require a prophet to sec in such a plan 
a material advancement of the fanner’s condition. 
The first co-operative farmers’ power generating 
station will mark a notable step in our Industrial 
progress, and in the conservation of our natural 
resources. 

Another Miepkeed Moon 

T he long list of blunders committed by dis- 
tinguished literary m?n in writing about the 
muon has Rtceived a recent addition, attention 
to which is called in L’ Astronomic. A work by M. 
Maurice Donnay, of the French Academy, contains 
the following passage: 

"We watched the setting of the sun. It seemed 
as If, In the west, metals were entering into fusion, 
then cooling rapidly until they assume a uniform 
orange tint, while on the oppotUe tide, In a sky of 
pale and, as It were, washed-out blue, a slender 
eretceni moon appeared.” 

Apparently there is need of more Intimate inter- 
course between two branches of the Instltut de 
France; viz,, the Aoademie Francois and the 
Academie dos ftclencez. One wonders what muat be 
M. Donnay’s outlook, in general, upon Bie physical 
universe, If he has never grasped the (fimide rela- 
tion between the moon'* phases and her position with 
respect to the son. 

We hope that no reader of this journal needs to 
be toW that the only kind of iloofflo ever seen In 
the eastern dtp near the tteie of suQMt is one thlt 
Is at or near tiM faU. 
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Convert Abandoned Mills into Electric Power Plants 


Electricity on the Farm Made Possible by Co-operation 


By T. Commerford Martin and Putnam A. Bates 


ft uuliiiio Kltuatlun that 1 h plrtured In the and about the barns, and the more electrical power he 

ylug photographs A water power once In can use, the leaa animal or man power will be 

for mill purposes, ib now ^hanfloned be required Besides this, electricity will be needed for 
islness has moved to a dty offeiiiig closer lighting, a subject tnurh neglected on the farm, 

id heitei' facllltips for obiaiiitiig mill Probably an average of 26 to 50 horse-power at elec- 
ille the farmers in the Im- 

iulty, who would benefit Im — ■■ ■ — — — — - 

hj the utilization of this ' ir ’ ' ■' ' i , ' * i 

1“ It transformed Info eler- ^ , , , v. 

delivered direct to tlieli - . • . i 

It to run to waste If this 
opportunUleg are neglected 
itider that the country youth 


hatid woiK will be In demand, where 
the help will find itleaaiire In their em 
lilovinciit hecause of Irruiroved condl 
tiniig lhat are at least as healthy and 
agreeable as can be found In thecilleg 
With a natural power at hand, such 
as these photographs show, a coopera- 
tive electric plant may bo organized 
and sufficient energy developed to light 
the buildings and supply the power for 
a dozen farms The methods by which 


vantage, were a satlsfac 
available, but few would 
t demand to Justify its in 
)r their particular cases 


cd, as this old mil! propertv m 
enter of a farming section hav 
lllabic soil of average feitlllty 
■lounded with faints averaging 



Part of dua and apUiway. Vary Uttie axpcaaa would pot tUi i 
for powor Mrrleak 



Old water power mill, twenty years idle. Would serve as fannen’ i 
aleetrle pow* pUut. 

ick raising, trical energy could be used regularly on each of these 

we have as farms, making say an aggregate of 600 borse-power Is 

ervatlon of all, a plant capacity which many rural town central 
stations would be pleased to possess, 
c pnwc'i In Why, therefore, should not farmers get together and 


etjulp this mill as a oeatral station power plant of thalr 
own? The property has been atandened and ooaia be 
bought for very little. Some would answer this 
saying that "such matters are bard to arrange amtea- 
bly, and the distances Of transmission Introduce dtf- 
flculllea*' 

i Siich things are a matter of organis- 
ing only and the distance to which etee- 
trlc power can be tranamltted Is but 'a 
question of economy. The principal 
elements IknltJng this are two; the cost 
of power at the generating station, and 
the price which can be obtained for the 
delivered power The dllferenos be- 
tween these two elements must cover 
tbe coat of transmission, the Interest on 
the InTeatment and the profit. Tbe ooet 
of tranemlsslon comprises tbe loss of 
power In transmission, the coet of oper- 
atlng, the coet of maintenance and re- 
pair. Tbe value of ths aum total of the 
Interest, which miisi be paid upon tbe 
Investment, and the minimum profit 
which Is considered satisfactory, will 
have much weight in determining the 
limiting distance of transmlsaltm. A 
.v^_. low Interest rate and a low rate of pro- 

fit will, therefore, be oondnolve to long 
transmission, both of which factors 

, would naturally be low In the case of 

a co-operative plant Hence, It Is rea- 
sonable to conclude that with a suitably 
selected system of distribution the 
trsnsmleilon question would not Intro- 
duce great difficulties 
The water power here llluslrated 
would prove quite eijual to a develop- 
ment of 1,000 horse-power constant mln- 
^ imum supply, which would be an abund- 
ance for our purpose Within a radius 
■Vf of ten miles, this plant as a center, a 
rich and only partially developed farm- 
ing country lies on all side* To reach 
tbe most extreme point of this area, 
therefore, with elsctrlc aervlce and 
without excessive transmission loss, 
suggests an economical initial potential 
of from 8,000 to 10,000 volts 
The questions’ of transmission and 
distribution line, right of way and con- 
struction are matters that should be 
* carefully worked out and we will not 
attempt here to discuss those In detail, 
^operative except to aay that better examples are 
found In our western practios, 6r In 
foreign countries than In tbs oonstruc- 
tlon 80 carelessly erected by many eastern electric 
service companies, which, fortunately, Is now gradually 
being replaced. 

Where electric current is to be carried on overhead 
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A Study of the Giant Airship of the Future 


R plow the air, much as a large ship plows the sea 
fVom the beginniog, the principles of marine naviga- 
tion hare goTomed the design at dirigible airships 
Those who dreamt of great aerial crafts Journeying 
from one Inland port of call to another, and voyaging 
over housetops and forests, were unquestionably in- 
spired hy the performanoee of tailing vessels, and 
later, of giant steamships There were dlfScnlttes 
which no engineer seemed able to overcome In plac- 
ing aerial navigation upcm the game sure footing as 
traveling by sea. The gaa bag seemed too much 
tllw a huge, unwieldy soap bubble, which might be 
easily pricked and which could not weather a storm 
with the same facility as a great liner. The last tan 
years have witnessed a remarkable change In the 
attitude of the engineering world toward the dirigible. 
There Is no reason, as experience has taught, why 
the dirigible cannot be made stout enough to weather 
any storm Indeed, we btve lately seen that the giant 
Zeppelins are far safer In the atr than they are on 
the ground simply because of the impossibility of 
training two hundred men to act In harmony when It 

becomes necessary to guide the — 

huge gas bag Into a shed 

U soon became apparent that 
If the dirigible was to bo epoedv 
and was to have great endur- 
ance, it must be made larger 
than heretofore. The dirigibles 
of our day are some of them six 
times the size of the first air- 
ships that were considered prac- 
tical The larger they grew the 
safer they became in the air 
And the larger they grew the 
more like the ocean ateamahlp 
they became In their appoint- 
ments A modern Zeppelin or 
Parseval, with Its huge ralleci-ln 
engines. Its board floor. Its brass 
fittings. Its comfortable chairs, 

Is astonishingly like a well- 
equipped trans-Atlantic liner 
Modern air travel has driven 
home the theoretical truth that , 

as you make a dirigible larger 
It also grows smaller In a sense, 
a paradox which even engineers 
have only lately admitted 

The problem of transportation 

consists In handling the largest 

load with the smallest amount ( opyristn, isn. uy Mu 
of machinery possible It Is far Sectional view ol 
cheaper to convey 40,000 tons In 
one steamer than In two, to haul 

a huge load by a single 42B'ton loconfotlve than by 
two ;50-ton locomotives. If the dirigible la ever to 
become a factor In the commercial transportation of 
cargoes It must be big The dirigible can be Increased 
In every direction, with a corresponding Increase In 
lift The aeroplane can be Increased In size only In 
one or two planes, and then at the risk of obtaining 
surfaces so huge that they cannot be properly sup 
^ported or easily managed 

bigger dirigible airship can be made the 
«nMpr ash m ^dVAhUges. First of all, there must 
be Imtdsrsd the increased radius of action with a 
•togM ehargw tfl fuel: secondly, there la Increased 
i^eedc, tblrfiljl, there Is a rslatlve diminution of gas 
lesMs; fourthly, there is the posslWllty «f ascend- 
ing to great heights, and of profiting by wind changes 
at different levelB; fifthly, there is the assurance that 
rain, snow, sleet, oan have no deripus s«ect upon the 
structure; sixthly, tbsre Is obtained a surface so tough 
and stout that no sheds are rsqulred; seventhly, there 
JS yraiter »f«ty at anchor: and eighthly, there Is 
IlMW ocnnfhH to jtassengsrs- 
' Rttrst of all we must show how the slse of the alr- 
ghlfl eaa be Increased without weakening the strac- 
ttjrs or increasing Its weight Inordinately, and nefxt, 
and Why the eight dlfierent advantages enum- 
attained, and finally, why dirigibles of 
are ihore safelr handled near the ground 
tlmilrMMtU wehlhisa, - 

A Haiit: dfrtirtWa ewfifi he danstrucUd. to my mind, 
by oomWtttng tens. |nd even hundreds, of dirigibles 
fit the present site, arf bhndUng thefn Intd the proper 
<Aape. It Is obvJoua that this bundle can weigh no 
«aoi« than the sun of the weights of which It Is 
mqiinasd. if this buadte ooald bs propelled by the 


Its Probable Lines of Development 

By Carl Dienstlmcli 

combined force of the motors of thcsi- gniall dlrlglliles, 

It would obviously move much faster through the all 
than If each small dirigible flew singly Wh> " He 
lauee the placing of many dirigibles behind on 
another will decrease the head-on resistance, so th.ni 
the surfaces behind the bow would meet with no ic 
sistance but skin friction It la true that skin friction 
is nowadays considered a serious obstacle to high 
speed, but a bundle of dirigibles will have lees skin 
friction than all the dirigibles flying singly, simply 
because In a bundle only parts of the siirfaieB of the 
outer dirigibles are exposed to the atiuoaphere 
The scheme could be carried out far more ehslly 
than may appear at first blush. The load In fuel, • 
motors, propellers, rudders, and ballast, must be so dis- 
tributed that each gas hag has principally one kind 
to carry. The dirigibles on the outer side of the 
bundle would alone be .provided with propellets and 
rudders (and the rudders would be confined excUt 
sively to the bow and stern) Those propellers and 
rudders would be distributed over about one-third of 
the outer surface. One large rudder would bo ex- 
cessively heavy If sufficiently strong; therefore, a 



large number of small rudders must be installed 
Instead 

Within the bundle will be found auxiliary nia 
otilnery, dynamos, ventilators, living quait.rs, atote 
rooms, and fuel tanks. Externally, the bundle will 
appear as a giant torpedo, with no huge cai suspondod 
below. Whatever cars there may Iw will be more In 
the nature of a continuous saloon, forming praothally 
part of the under surface of the bundle, so as to cut 
down hsad-on resistance Boine projections there will 
be, «uch its. promenade decks, bridges, observatories. 
Wireless antennw, and the like— all too small, how- 
ever, to break the general outline Indeed, iho only 
projectlona that might cause comment (aside from 
the lifting borlsonUI aeroplane rudders) are the 
hundreds of propellers studding the entire hiirface, 
ranged ID rows around the entire outer surface In 
spirals of small pitch, not unlike the rifting that runs 
within the bore of a modern gun 8m h a spiral ar 
rangement avoids Interference of many propellers 
with one another, so that each may woik In undls 
turbed air. Only the bottom surface of the bundle, 
to which the saloon Is attached. Is free from pro- 
pellers. 

In prtqc.lple, these propellers are like those which 
ZeppoUa has 'SO effet lively employed They will be 
mounted «s ho mounts his, except that those near the 
bow and atefii are to be swiveled so that they can be 
swung In afiy dtrectlon to exert a steering effect, and 
to aaslk the ruddera, especially In landing 

Horizontal rudders of the multi-plane type used by 
Zeppelin are dlatrlbuted along the flanks of this huge 
dirigible. Vertical rudders of the same typo arc dua- 
tered around bow and stern 

MMt Irapottant of all are the Internal arrange- 


rc or less close proximity to the outer skin 
■ells arc traversed by ihafting from Uic many 
and by transmission gears to operate the 


without saving that the rigid system 
the construction of this aircraft 
» entiri cornpIlcBted fabric might be 
kllng hv balloonetleg kept distended 
I)ricllcr, however, it will be difflcult 
Indeed to use any but the rigid 
‘vgtein There is this point 
gained, however, that with this 
"honevcomb system" rigid eon- 
struction Is less wasteful of 
weight than In a Zeppelin The 
fr.ime does not need to be so 
stiong, as the buoyancy of the 
gas Itself braces the whole atruc- 
ture, for the bracing effect wbleh 
In a spherical balloon the gaa 
exerts only on the upper part of 
the envelope, la here extended 
over the entire structure Vev- 
erlheless a dirigible built along 
these lines is subject to certain 
limitations as regards size The 
first point which has to be con 
sidered Is the necessity of keep- 
ing the balloon right side up 
This forbids us to distribute the 
weight quite uniformly through- 
out the whole atrueture, for of 
course there must be an excess 
of weight at the bottom This 
requirement Introduces an ele- 
ment of weakness In very large 
dirigibles We have here a very 
good Illustration of a general 
principle, namely, that aa a atruc- 
^ fure Is increased In size Its 

weight and strength do not In- 
crease In the same proportlbn. 
>hlv consider the ropes bv which the 
is attached to the envelope, as the 
Ip Is Increased, these ropes must be 
'r and longer Now their strength Is 
the thickness, their weight, on the 
a product of their thickness into their 

ng factor Is found In the Internal 
during any sudden aeeeleratton or 
bah been tacitly assumed that each 
lortloned only to take core of the 


to carry As a matter of fad. It must, In addition 
to this, bear the cumulative strain of the loads of 
the entire row of cells In front or behind, as the case 
may be This dIfflcuUy, however, is not as serious 
as at first Bight appears, for the mass of the outer 
envelope and the Inner framing Is so large In |iro 
portion to the eurtuce. that very abrupt motions of 
the ship are practically out of the question A third 
limit Ing factor which suggests Itself, would seem to 
lie in the fact that the thrusts of hundreds of prn- 
pellera would have to be borne entirely by a single 
prow, which would either l)e unable to sustain Ihls 
Btress, or else would have to bo made strong< r .and 
heavier than would correspond to Itie indUldual 
dirigibles of which we have Imagined our bundle to 
be composed As s matter of fact this nblcttlon also 
Is fallacious, and the thrust of the nunierous propel 
lers fs not really cumulative, for tbo ipsixtanie 
against rapid flight arltea chleflv ft run skin friction 
Hence the thrust of each propeller I-, taken up mostly 
Juat at the point where It Is applied— along the 
flanks Nevertheless, such limit log fadorH as these 
do unquestionably preclude an Indefinite Increase In 


j the lower deck to ^ 





8i»!i of lh^' balloon. Yot the dlmeiutlons which arc 
permtanlble urn almost iccredlbly larfs. Moreover, 
a Rrwat advantage can be gained by neutralising the 
oinshing t ffcct of any local wind pressure This can 
be < ff( i led b> itu' simple expedient of providing sult- 
HblM voiUs IhrouKh which the air pressure produced 
by the wind findti Us way Instantly Into the Interior 
of the St Mid III 1 In thle way the pressure against 
the prou 111 Tiiptd flight is taken up quite as much by 
the rcainiosi Internal gas cells as by the forward 
ones rin iM-rBsure from within Is rendered equal 
to the presHuie from outside. (The small and fllmslly 
icinsti IK led (apttve balloons known In Germany as 
"kite tialloons" are built on this plan and have weath- 
ered hurrlivanes that tore them from their cables but 
wore powerless to crush them ) 

The vents should be well proportioned aud pro- 
vided with valves, as It might be found beat to limit 
the pressure of the wind, with the result that the 
strain on the side of the structure would he elim- 
inated In spite of the hundieds of revolving propel- 
lers Tbo thnist of the air resistance In front is 
neiitratizod (In the material) by the pull of the suc- 
tion In the rear. Thus, for Instance, we may have a 
pressure of ten pounds per square foot upon the out- 
side of the prow: the vents might provide a pressure 
of five pounds per square foot on the Inside, leaving 
five pounds per square foot to bo taken up by the 
material along the sides But the vents also pro- 
vide five pounds per square foot on the Inside of the 
stern, and this pressure is not opposed by any counter 
force from outside, but on the contrary Is assisted by 
a suction This results In a pull along the sides In the 
material, which exactly compensates for and ellmln- 
•tea the compression. 

As It has been conclusively shown bow that the 
"bundle" of balloons moves faster than the compo- 
nent dirigibles singly, the radius of action, or the 
fuel supply carried, may he much Increased by mak- 
ing the power plant weaker than the sum of the 
component dirigibles' aggregate power A further 
decrease In power (without much lowering the speed) 
and Is the load carried, will secure the additional 
advantage that the ship may be floated with partially 
Inflated gas cells, and. supported by Its aeroplane rud- 
ders, allowed to ascend to the highest levels 

The larger the volume of the dirigible, the smaller 
Is Its surface In proportion to Its lift, or to the gas 
'carried. If the air space between the outer skin or 
envelope and the Interior gas bags, which has proved 
so useful In Zeppelin airships, Is Introduced Into the 
design of a mammoth dirigible, It will completely 
eliminate all troubles arising from variations In the 
lifting power caused by a change in temperature 
under the influence of the sun’s rays, or of darkness 
or shadows Furthermore, It U obvious that the ad- 
ventitious load which may collect upon a dirigible 
In the form of rain, snow or sleet, or ice, is propor- 
tional to the surface area. If this area Is small as 
compared with the lift of the balloon, the effect of 
such unwelcome ballast Is correspondingly reduced, 
and the mammoth dirigible approaches In this re- 
spect the sea going vessel, which Is practically quite 
unaffected under similar conditions The numerous 
propellers will Incidentally servo a useful function 
by blowing a strong blast of air along the surface ot 
the car, whereby any snow or rain will be swept off 
An obvious Improvement which suggests Itself would 
be to heat the air space around the gas bags with 
the exhaust from the motors, thus preventing Ice 
from forming upon the outer envelope By flushing 
this space with hot exhaust gas, or cool air, hs the 
case may be, the balloon gas within may be rendered 
entirely Independent of outside influences. The vol- 
ume of the air space Is comparatively very small, 
and there Is enough exhaust to inflate It in a few 
minutes The task Is much facilitated through the 
fact that all the motors are In comparatively close 
liroxlmlty to the outer envelope, and are distributed 
more or less evenly over the wh<ilp structure This 
device should he of great assistance In adding to the 
lifting power of the mammoth dirigible For It will 
keep the temperature of the gas much above that of 
the frigid air at an altitude of three miles, for ex- 
ample It la, of coursr, well understood that this 
circumstance IniTenscs the buoyancy 
One objection whidi perhaps arises in the reader's 
mind, Is the danger from fire As a matter of fact, 
the problem of guarding agalust this Is no greater 
than that dally faced In toal mines The Davy wire 
ganr/e screen must be used to the fullest extent of 
Its possibilities its weight need he but small First 
and foremost the carburfteis must be Inclosed In 
absolutely proof gauze baskets In addition to this 
the entire engine room should be similarly protected 
All eleciric Insulations must be as iierfect as those 
i.Mii the powder magatlne of a warship .BJxheust 
tiit.i - musi he ifatcr-Jackteted, ashestos-llned and fn- 
cloh- f) In wire gauze, and the same applies to the 
rauffliTS The gasoline tanks should be placed at 


ih« very cor* ml the skip, tar from the eaginea, and 
tbe fuel gboutd be farced under pressure through 
slender but strong tube* of Baaealsd copper, which 
would stand any vlbratton or shook All Joints must 
be welded by the autogenous process. These tubes 
run through small tunnels continuously flushed by a 
current of fresh air Tbe principal safeguard against 
Are is the elaborate ventilation sysiem which In- 
stantly dissipates any escaping gas or gasoline fumes 
at any portion of tbe Interior. The weight of these 
safety devices la but trifling. In point of ventilation 
the airship has this great advantage over the ship 
traveling by water, that It receives the relative wind 
always from tbe same quarter and with a never lag- 
ging force while under way. The mechanical blowers 
receiving the air (from the vents) already partially 
compressed are thus relieved of a considerable por- 
tion of their work When the balloon Is stationary 
the main motors become available for driving tbe 
ventilating engines At tbe moorings In the harbor 
compreseed air for tbe safety ventilation la taken 
from flted mains 'through a flexible hose A great 
air harbor of the future will Include a blower plant 
similar to that of a foundry. 

The complicated system for the circulation of 
water, air. steam and for the distribution of ele<v 
trlolty, BO familiar on large ocean vessels of our day. 
Is not only a convenience, but becomes a vital neces- 
sity In the dirigible of the future This safety ven- 
tilation, on the other hand, tends to Increase tbe gas 
losses If the entire structure were one great gas 
space, the volume of gas would be so great In pro- 
portion to the surface, and the outer envelope so 
thick, that tbe loss would be Insignificant. The cap- 
tive balloon at the Paris Exposition, with 25,000 cubic 
meters capacity, has proved this But In the prmctl 
cal alrsblp here described, tbe proportion of tbe total 
surface of the gas cells to their volume Is Just as 
great as for a single one of the Individual cells of 
which It la composed, nor are the walls any thicker. 
However, the gas lose by slow filtration through tbo 
envelope Is even in tbe balloons of the present day 
more than compensated for by reduction In fuel 
weight, and as a matter of tact, troublesome gas 
losses occur only through expansion by ascension or 
under the influence of the sun’s rays This last 
source of loss Is completely overcome In the dirigible 
of the future. In order to avoid having to blow off 
gas when the fuel supply (ballast) runs low. the gas 
Itself should be used a» fuel, and not run to waste; 

The cost of housing a very large afrsblp would be 
a serious dlAculty. But there is no reason why a 
balloon should not be moored In tbe open, provided 
that two conditions were compiled with, botlr of 
which ase fulfitted by the mammoth dirigible The 
first requirement Is aufflclent toughness of tbe outer 
envelope, so that neither rain nor snow nor sun 
could harm It The second condition is sufflclent 
strength of structure to withstand the pressus© of a 
gale (As the air offers nowhere a real harbor In 
the same sense as a sheet of water, but only open 
aneboragos. In an excessively severe storm an airship 
must simply lake the same steps as would be adopted 
by a steamer In the open aea — raise anchor and get 
up steam ) The second condition Is obviously ful- 
filled If the normal speed of tbe ship 1# equal to that 
of a storm The anchor cable must of course be 
attached to the bow. In such way that the entire 
frame acts toward tension stresses as an elongation 
of a cable. In a severe hurricane propellers can be 
started to e%se the strain on the cable The strength 
of the structure In proportion to Its bow area and the 
vent system provide ample margins of safety Abso- 
lute safety will be secured by anchoring a ship to a 
high tower, around which It would swing freely as 
a weather vane. But the Zeppelin method of holding 
the how close to the ground and allowing the stern 
to float and swing, relying on the Jamming of the 
wind between the hull and the ground to prevent a 
fatal collision with the ground, also holds great 
promise and has the advantage df slmpHclty It cer- 
tainly has proved effective In very high winds. After 
leaving the dockyards a mammoth dirigible must re- 
main afloat as steadily as a ship in order to be man- 
ageable This problem presents no difficulty at the 
present' time, -being solved In the Psrseval airships 
by tbe dally Injection of small quantities of fresh 
gas If this Is effective in an airship with a single 
gas space, it would be even more so In a maltl-cellu- 
lar ship. In which the gas In the cells may he com- 
pletely renewed by emptying and Inflating celle al- 
ternately without decreasing the flotation more than 
CBS be readily allowed for in the harbor In tbe 
same way entire gas cells may be removed and new 
ones Inserted while tbe ship remains afloat. It may 
even he possible to devtae a method for eliminating 
the air from deteriorated gas, extracting the latter 
from the cells and returnin|t‘'tt to them regenerated. 

A mammoth dirigible provide* all the comfort* of 
a steamer. Staterooms would be located la tbe in- 


- terlori dhilng MtJteiu. fcltobetu^ tftorMi, eto,^ shar the 
iMttonh mviMsiiida deeto oa the top. ft J* Imtersatind 
to note that aiavoton weigh leas tban ataln, espa* 
eially those built on the plan of modlllad rope ladders. 
Furthermore, monorails with lidht cradle tramro rod- 
nlng over them weigh less than passagewaYB with 
walking floors, A new system of ri^irld Intercommun- 
ication must be introduced on board the dlrtgtble of 
the future to save weight and Insure ooiufort. Inci- 
dentally It would prevent the audden shifting toward 
one point of the weight of many passengers. No 
doubt the mammoth dirigible will prove weaker If It 
collides with the ground than a dirigible of to-day. 
But similar objections hold In the case of ships on 
tbe water, and still their bIm Is Increasing at a ratp 
which makes us emlle at the "Great Ehistern" of 
years ago. A rowboat Is but little damaged by a oo)< 
lIsloD. If tbe "Titanic" should drift at slow spesd 
against a rook. Its eteel plates would crumble like 
paper. If the parts of a steamer are etronger than 
those of a dirigible, the total weight of a steamer, which 
determines the crushing force. Is also greater In the 
tame proportion. Ships are placed under much tbe 
same ctreumstancee on tbs water and In the air, and 
In either case must be Jealously guarded against any 
possible collision. In the case of a dirigible, the dan- 
ger Is greatest white it Is being handled near the 
ground, but the mammoth dirigible, after it is once 
launched frOm the dockyard abed (In absolutely quiet 
air, of course, as at the recent launching of the Eng- 
lish naval dirigible), does not need to be handled near 
tbe gronnd hecanse it does not enter a shed. It may 
be moored to a tower or upon a broad unobstructed 
plain by Us own engine power, which is great enough 
to control very heavy winds. This means that with 
Its propellers the ship can be held motionless against' 
any wind. With the aid of the rudders even sudden 
gusts may he resisted, inasmuch as they cannot pro- 
duce any Jerky motions In a body of such large bulk. 
(To anchor In a severs storm la as Inadvisable aa It 
would be on the water — storms must be outridden ) 
The operation of landing on a plain would involve 
some very nice work of the horizontal rudders while 
the ship Is driven energetically with reversed engines. 
Tbe bow Is dipped down towsrd the ground, anchor 
is cast, and the engines are reversed to their normal 
motion to ease the Jerk on the anchor Then the 
engines are reversed again and at tha same time tbe 
anchor Is hauled In. In this way the anchor la made 
to bite tbe ground so flrmly that It will sMIl hold even 
after the cable has been shortened from 20 to 20 feet 
(this tenntual portion of the cable being made twice 
as strong as tbs rest). The propellers are kept re- 
volving until tbe anchor has been permanently se- 
cured. A flexible "gang plank" U dropped to the 
ground from the bow, while the ship’s stern remains 
floating high In the air Very similar maneuvering 
has been successfully used on the Zeppelins. Keeping 
some of the propellers revolving with reversed motors 
Is of course an 'excellent way of guarding against 
any ccdllslon of the bow with the ground, even in 
heavy and Irregular gusts, while thus anchored 
If tbe airship Is to be made fast to a tower It most 
be skillfully brought near the top of the tower, best 
by drifting past with the wind, at a moment when 
the wind Is fairly steady. Several attempts may be 
necessary before success Is attained In this case 
also It may be a good plan to keep some of the pro- 
pellers revolving In the reverse direction 
Fantastic as this mental picture of the giant airship 
of the future may appear to us with our present no- 
tions of aerial navigation, when we think of our sky 
scrapers and the BO.OOO ton leviathans plying the soa, 

It appears that the picture here drawn Is well In ac- 
cord with the modern tendency, and In fact It is to bo 
expected that the 1,000-foot airship will make Its ap- 
pearance before very long 

The (^om Problem in Porte of Chino 

S OME unexpected resnlis are found from the move- 
msnt ai^lnst the production of opium in China. In 
tbe Tunosn, one of the provinces where opium was 
prodooed In large quantities and at a low pries and 
where a great deal of It was consumed. It appears 
that the poppy Is no longer chltlvated, owing to tbo 
recent measures, and tbe poppy fields have quite disap- 
peared, according to tbe statements made by Drm 
Talbot and Rtgaud. However, this has bad a dls- 
estroue effect on the honey culture of the region. In 
fact, the honey from Yunnan wae renowned tor Ita 
qnaMty, but as the boss find no more flowers, tbe pro- 
doettoa ot honey Is stopped aa well. The new orops 
which replace the poppy, such as wheat or peos, ace 
not such as" will give ai honey yield aa well. Oa 
snotber side of the question, it appears that tbe habits 
of fbe population an» not snppreissd by tbe present 
legfslatten, at sane sappossd would be the ease, bat 
according to Dr. Tlall^ oplmn^noktag is agntn OQ 
tho tneysMe. 
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[ra« editoTi ere not retp^ntiile for tiatemetiiM 
made (n We correspondence column. jlnonv»vo«* entn 
iRunieotlon* cannot be considered, but the names of 
correspondents %oW be ioUhheld when so desired] 

Audibilitj' of the Auron 

To the Editor of the SciEtfriwc Amkiiioan: 

If your paper Is Intereated in the above question, 
you can easily set Prof. Tromlsolt right by sending 
one of your sUff to St John. N. B„ or Halifax, N S . 
during the fall montha, or better in the early winter, 
and he will then hear the sounds from the aurora, 
and perhapa it Is poaaible to phonograph them 
I have heard those sounds thousands of times, par- 
tlrularly on very cold and clear nights, while living 
in St John thirty to forty years ago 
They sound like the swishing of switches through 
tho air, and at times like the detonations of small ire 
crackers; at other times they sound like distant mus- 
aetry, as It firing away from the heaven. 

The sounds, as I remember therm, do not appear 
nnleae the aurora la moving, which happens often 
enough for observation. 

New York city. R. FLAmtart, 

A Plan to Protect the Poor Inventor 

To the Editor of the Scientific American 
As I believe that a meeting of the International 
Congress of the Union for tho Protection of Industrial 
Property is soon to take place, I take the liberty to 
submit some suggestions that I trust will bo useful 
and worthy of consideration 

It Is a well-known opinion among a majority of 
manufacturers and Inventors of limited or liberal 
means, that the term of a patent la at present too 
short It Is also well known that the protection as 
to right of priority of Invention la not aa perfect as 
it should be The manufacturer, when he fllea an 
application for a patent, has the capital necessary 
to put the article on the market and to fight through 
the courts not only the Infringers but such patents 
aa are in the way, e^en though they do not folly 
infringe The inventor of linilled means, at such 
times, lacks perhaps the experienced experts of the 
manufacturers that are ever ready to give any testi- 
mony in litigation to prove priority of invention or 
other facts; and at the best ail that said inventor 
can secure, with hla more honest but poorly defended 
evidence, is of very little importance and hardly sat- 
isfactory 

To remedy the above two conditions I suggest' 

1 That the term of a patent be extended to twenty 
years 

2 That the first and final patent fees be 120 each. 

3 That each jiatent thus issued shall be renewable 
for ten more years upon the payment of a tax of |200 

i That a second renewal be allowed to each patent 
upon the payment of a tax of $300 
r. That each inventor, to prove hla priority of in- 
vention, bo allowed to prepare his own rough sketches 
In secret, as the development of the invention pro- 
gresses, said secret sketches to be presented for aoallng 
to a Judge or other high official In the district In which 
the inventor is located at the time 
6 That the sealing before the judge or official be 
made under oath after the payment of a tax of $1, 
the sealing being of such a preacrlbed cbaracter that 
it will not diai'lofie the nature of tho invention at the 
time, and will prevent Interference with the contents 
of the package after sealing, and that will also Indi- 
cate (he date of sealing, the district whore the sealing 
took place, and' the name and position of the official 
sealing said secret sketches, which may be identlfled 
hereafter by the term "Priority Proofs ” 

7. That the inventor be allowed the option of hold- 
ing said priority proofs or or filing them in a special 
department in the Patent Office. 

8. That aald priority proofs shall not b<' oxamln- 
able. when filed, until the time Of the filing of the 
formal patent application, and then only after a re- 
qnent to that effect by the applicant. 

B That an inventor bo allowed to secure as many 
auch priority proofa as he may deem advlaable. 

10. That tho presentation of the earliest or of all 
Of aald priority proofa, secured for one invention, 
ander the proper seals,' shall be considered as prtsMJ 
foots efldence In any dispute of priority or techni- 
cality arising daring tho examination or litigation of 
•dny patent ease. 

-it 4M he ooea hhov« that if A haa an Inven- 

(tai fatrly ’eroll doAaad W Its form, hut atlll sobjict 
toA -aoMeadf davotopmanta, ha can under oath secure, 
-ffltlwut diaeloalng his Invention, a priority proOf under 
1^. tsMl* 4td* and irt^ora oJ a Judga or other high 


ofllelal, and thereafter follow the development of his 
invention tor a, period of time until it Is ready for 
tho formal filing at the Patent Office, the Inventor 
feeling all this time his work Is under protection of 
priority. 

This will also help many Inventors that cannot 
afford at the time the expenses of a patent application, 
giving them the opportunity to save or raise such 
moneys sfter they have sealed their priority proofs 
and SBSUred their inventive rights 
The priority proofs are not examinable, and, except 
for the filing, they will cause no extra work to tho 
Patent Offlee, until requested by an applicant filing 
a formal patent application 
The priority proofs will tend to ellmlnato the abuses 
of expert testimony, at present experienced In certain 
patent IltlgationB. 

Another point I wish to call to your atlentlon is 
the lack of patent protection accorded Americans In 
foreign countries under their present laws 
While we issue a patent for seventeen years without 
yearly taxes except the inltlai fees of $36, most of 
the foreign countries Issue patents for fifteen years 
for an initial fee like our own, but subject to a yearly 
tax on each patent as well as working clause 
Both of the above features are objectionable to the 
Interests of the American Inventor and manufacturer, 
and there Is no reason why we should allow the priv- 
ileges under our laws to the foreign patentees whose 
countries refuse to allow similar privileges to our 
iDventorg, 

Tho loss to our ingenuities and industries Is pro- 
nounced An inventor having a valuable invention, 
patents the same abroad In trying lo sell it, when he 
cannot manufacture It hlmaelf, he experiences much 
delay at the bands of certain manufacturers, with the 
result that the working time limit comes right upon 
him After such time, his patent being belittled in 
value, can be and is fought, and declared null and 
void, and thereafter every manufacturer abroad reaps 
a harvest upon the hard labors of American Ingenuity 
In consequence, the American finds It dlffloult to 
control many an article In tho foreign markets, and 
very often hard to compete with almilar productions 
of such market 

Even manufacturers that, for certain reaaons, have 
found it Impossible to manufacture tbeir patented arti- 
cles abroad, have had their patents abrogated and lost 
considerably thereby 

At the same time, a foreign manufacturer can secure 
a patent in this country under the liberal eystem, 
manufacture the article In bis own country, at low 
cost of labor, and Importing It here and aelling It at 
a lower cost and better profit than In his own country 
This also explains. In part, why a number of the 
foreign countries are not so often subject to the period- 
ical Induftrial retardations that are so current In this 
country 

The Inventor with limited means possibly finds him- 
self, after delayed negotiations or litigations with 
foreign manufacturers, unable to pay the taxes, and 
the loBB of the patent Is the result 

It would bo a very patriotic and conservative policy 
on your part to urge leglalatlon to the offect 
1. That the cltlsens of a foreign country, not rosld 
Ing in the United States, and whose country Ibsucr 
patents to American clllxens under the time liinll 
clause and yearly tax clause, shall be able to receive 
and hold their patent rlghta In this country only upon 
working their invention In this lountry within three 
years from tho time of the Issue of the patent and 
upon the payment of a yearly tax of $20, lieglnnlng 
from the second year 

2 That upon the failure of the patentee lo work 
hla invention within the prescribed limit of time, hN 
patent shall bo open to cni)testi.tlon and annulment 

3 That upon the non-payment of tho yearly tax, 
said patent shall be declared null and void 

4. That the oltlxons of such foreign countries as 
accord to the American inventor the same privileges 
that are accorded by tho United States laws to Its 
own citlsens. shall be exempt from the working clause 
and the yearly taxation 

These points when brought to the attention of the 
foreign delegates at the coining convention may prompt 
them to suggest or formulate modifications aa well to 
their respective laws as to the Union of Industrial 
Property clauses that would he more favorable to 
the American Inventor and manufacturer 
The foreign ■countries can easily suspend the work- 
ing eiavsee' and yearly taxes, and if they need the 
ntooay from such taxes they can make it up by In- 
erearing the iBlttal filing fees 
They can easily realise that by removing the above 
ohleotioMihle clauses from their laws they will encour- 
age invention to such an extent that the initial fees 
ot tbo inoreaaed number of patent applications will 
more than ewnpensate for the change. 

A gnat majority of the American Inventors would, 
unfior tha avw oondiuons, file foreign applioatlona, 


while at present they do not care to do so becauso 
of the existing uncertainties. 

1 trust that those anggcstlons will receive the ap- 
proval of a great many inventors, and therefore will 
attempt to give the Amcrltau Inventive public an 
opportunity to take up the subject and debate upon 
tho merits and demerits of said suggeations 

It Is the cause of the inventor with limited means 
that must be progresRert, for they are the pioneers 
Ih all great things, as is evidenced by the manufac- 
turers looking to them for meritorious Inventions 
more than to their own experimental staffs 

The time Is now ripe foi such a move on your part, 
and I therefore urge you to give duo attention to tho 
matter, piesentod, as It Is, as a conclusion of views 
given bv Inventors, manutacfiircrs, and attorneys 
New York city H B T 


Electric Fans for the Sick 

To the Editor of the Svii vtific AMEaiCAN. 

A subscriber to your paper has wrIWen ua, calling 
our attention to a short article In your Issue of July 
22nd entitled "Electric Fans for the Sick," the same 
referring to the practice of The Electric Supply 
Company at PeKalb, Ills This gentleman It seems, 
had heard of the order Issued to all of the electric 
properties under the control and management of H. 
M Byllesby £ Co early in .luly, directing (hat electric 
tan service be furnlsbed free to all Invalids who wera 
unable to pay for the service, upon presentation of 
the proper certificate from attending phvBlcian This 
order meant that in 106 cities and towns In the West, 
Middle West and flouth, any Indigent sick person 
might obtain fan service during the hot months ab- 
solutely frao, the local company not only providing 
the fan, but extending the service lines and temporary 
Interior wiring where necessary, and furnishing cur- 
rent This action has resulted in a great deal of 
favorable comment both by press and public, and In 
nearly every city from six to eight fans were Imnas- 
dlately placed In commission under the terms men- 
tioned 

Tho Idea so far as we can learn originated wllh the 
electric light and power company at Rochester, New 
York. As soon as Mr Arthur S Huey, vlre-prealdent 
of H M Byllesby A Co, heard of it he Immediately 
Issued tho order described above, which directly 
reaches Invalids In a total population of nearly one 
million people 

H M Bvt,t.F.HBY A Co 

By W H Hodoe, Publicity Manager. 

The Postal Aeroplane 

R eports come from England and France that the 
official postal aeroplane for the rapid transport of 
mall matter Is soon to become an actual reality. On 
August 1.3th Pierre Vedrlnes, the veteran aviator, win- 
ner of the prise for his recent notable aerial trip from 
Paris, France, to Madrid, Spain, made one of ten 
fllgiita lo demonstrate the possibility of an aero mall 
service This flight was most siiccesaful He 
left iBsv-lea-Moullneaux near Paris wllh mall 
aboard at .'i 07 P M and reached Deauville, near 
Trouvlllo, 112 miles from Issy, at 6 60 P. M , or one 
hour and forty three mlnuleg, or at the rate of a trifle 
over sixty five miles an hour The time of ihe fast 
express train going the same distance Is 3 hours and 
12 minutes, or 1 hour and 19 minutes longer 

On the way Vedrlnes ilropi)ed letter paikages at 
Manteg-siir-Relne, Evreux and Llsleux It Is aald he 
was paid five hundred dollars for the flight, which 
would average a trifle less than $6 per mile 

In London the Poet Olfit e Departmenf is making 
prejjaratlonp for the earl.v Inaugural ion of a special 
aerial postal seivlce to be carried on between laindon 
and Windsor a distance of twenty-one miles Special 
aerial post boxes are to be placed In public places, In 
which letters for this service must he deposited the 
same 08 in ordinary boxes OoIIectlonR bv carriers 
will be made in the usual way and deposited In a 
central location, from which the aeroplane will de- 
part There the mall will be placed In Besled letter 
bags and tho latter strapped on to the aeroplane Tho 
flight to Windsor will occupy nhoiit half an hour 
From Windsor tho mall will be forwarded b\ train 
to its Intended destination King Genige lias givc-ti 
permission for space In Windsor Park to tM (uil this 
experiment, which Is to last a week and perhaps 
longer 

The lime is now at hand when 11 nould lio In the 
line of progress for congress to mn) c appropriations 
for an experimental aerial postal him c be between two 
cities, as for example between N- w York city and 
Philadelphia, providing for bouriv flights each way 
Oparating at a speed maintained bv Vedrlnes In tha 
Paris axperiment, a letter could be sent from New 
York In ths morning to Philadelphia and the sender 
raealve m anawar In the afternoon. 
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The Man of Glacial Europe 

rp I IK man who can point to a line of dUtingulshed 
1 niici storg from whom he la descended, ugually bacb 
111 the fart an object of self gratlflcatlon. It would 
seem more logical If he took pride In showing that 
he lias inttenrlrd from hU progenitor*, though perhaps 
tie mlgtit hesitate to deexirate the walls of his dwell- 
ing with the portrait* of such rude forbears as are 
shown In our aeeompanylng Illustrations Dr Keith 
writing for the TUuttrated London Nev;g, preaonta 
as follows the most modern views with regard to the 
earliest traces discovered of man’s habitation upon 
this earth 

In reieiit vears our knowledge of the humiui in 
habitants of Kuiope during the Glacial period has 
Increased rapldlt It Is over fifty years since the firal 
traee of him was found at Neanderthal, in Soutti Ger 
many, before that, although it is only recently we 
have got to know the fact, he had been found In Gi- 
braltar the skull then found, on the whole the most 
perfect yet discovered. 1* In the Museum of the Koyal 
College of Surgeons of England In recent years 
three wonderfully Instructive skeletons have been 
found In the southwest of France, In the valley of 
the Dordogne, and have attracted much attention 
Remains of the Neanderthal man have also been 
found In Belgium — the famous skttlls of Spy — and In 
the souibeaBt of Europe— at Krapina, In Croatia And 
now, thanks to the researches of the 8ocl4t$ Jerslalse, 
remains of this race have been found In Jersey In a 
cave In the cliffs of St Brelade's Bay, on the south 
coast of the Island, his hearths, his characteristic flint 
Implements, and his uamistaksbie teeth have been 
discovered 

A recently rich man must find occasionally, when 
proper Investigations are made, that his remote an 
cestors are Infinitely older and more lespsctable than 
he had formerly reason to believe It la becoming 
more and more apparent that this is the case as re- 


Olaclal European — or. to use a 
term, Pleistocene man A little 
graphic reconstruction of the i 
ered at La Chapelle-aux-Satnt 
pages The anthropologist and 
his mouth, hlB teeth, his nose- 
the lower part of his face- -a* 
same parts in the gorilla In 


tilde, his posture, his feet, legs, arms, and ski 
have drawn largely on the same animal 

When, however a careful study has been n: 
his skull, hts teeth, and the bones of his body 
comes very evident that theic was very little r 


vorked flints allow gn 
hands were mii.sMjlu 
g but used. If one ma 
in the same way a» 
over five feet In heigh 
e bones of the lower 1 
manner fof walking 



his sknil and hk fcataras. 

concerned In speech differ so markedly from those 
seen on the mandibles of modern man that we must 
conclude that. If speech were present, then it must 
have been of a primitive nature and different from 
the vocal articulation of modern man 
Most of the remains of the Neanderthal man, like 


A recently rich man must find occasionally, when 
proper Investigations are made, that hla remote an 
cestors are infinitely older and more lespsctable than 
he had formerly reason to believe It la becoming 
more and more apparent that this is the case as re- 
gards modern man The discovery at Galley Hill 
showed that our modem type was In existence In 
England soon after the glacial period had vanished- - 
a period of several hundred thousands of years Glacial 
man la much older His lower Jaw. with a cotnpletc 
set of teeth, was found four years ago near Heidel 
berg In a stratum which lay eighty-seven feet from 
the surface, and was mixed with remains of extinct 
anlmalB The age of the Heldelb -g Individual has 
been assigned to one of the first temperate interludes 
which broke the prolonged period of Intense told In 
Europe At so early n period— one which makes the 
ago of the Galley IIlll man a comparatively recent one 
— wo expected, on the Darwinian theory, to find man 
In a transition stage, a man-ape or ape-man — a plthc 
cantbropuB That conception has dominated the art 
Isl when he has sought to reproduce the form of the 



none strict geological 
iver two years ago, a 
an Just then dlscov- 
appeared In these 
artist have plctuied 
Indeed, the whole of 
very similar to the 
•eprescntlng his attl- 


“The man of from one to two bandred thousand 
7«ara ago.” 

Acetirdinv to Mr H. 8 Lull . nn Ingontou* sclrullftc letontiructloii. 

those recently found In Jersey, have been unearthed 
from the floors of caves, so that we bare no means of 
Judging what period of time may have elapsed since 
the remains were deposited there. In the case of the 
Heidelberg man. however, we have some grounds, and 
from the denth and nature there of the strata some 


langlns beetling fore 
-omltient, large, quite 
)ld races HI* brain 
appears to have berm 
Wiiropeans Some of 
Icxterity His arms 
oiighly molded and 
ige from their shape, 
«e ours He stood a 
'here are no features 
to Buggegt a posture 
riallv different from 
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estimate can be jCormed of the oxtreme aatlautty of 
the Neanderthal race. Layer on lafer has baea laM 
down by the action of running fresh watsr, until tbs 
deposit In which the Heidelberg man waa embedded 
lay eighty-seven feet below the surfgoe. The rate Of 
deposit we have u yet no accurate means of sstlmat> 
tng, but few geologists would assign a period of Kmb 
than 500,000 years, and most would give a larger 
figure. 

It ie becoming thus apparent that not only Is mod- 
ern man of great antiquity, but the earlier stages In 
the evolution of man have been passed through at a 
much earlier period of the earth's history than we 
had formerly any oonceptJoD of It must be remeuK 
bored, too, tbat tbe Glacial period extended through 
hundreds of thousands of years; so far as we know, 
the Neanderthal type persisted throughout the whole 
of that time In Europe. We must expect, however, 
to find much Individual variation In so vast a period 
of time; race must have succeeded race, as has ever 
been the case among living things Presently we 
shall be able to recognise tbe older and more primi- 
tive from the later and more evolved races of Nesn- 
dertbal Man 

Poigoninr by niDiaiimtififf Gm 

T he FVench Journal L'SlecIrinen has been gathering 
some Interesting statistics In regard to cases of 
poisoning by Illuminating gas It appears that fer 
several years past the number of such cases has been 
rapidly increasing In New York alone there were 
nearly two thousand cases In one year, many of them 
fatal The reason for this Increase Is traced to the 
change In the composition of tbe gas used for Illu- 
mination, especially with respect to the amount of 
carbon-monoxide present Different kinds of gas con- 
tain different amounts of this gas, as shown by the 
following table' 

« Percentage 

of CO. 

Coal gas 66 

Oil gas 10 0 

Water gas 40 0 

Prom these figures It Is seen that coal gas is tbe 
least harmful kind, and that water gas — made by paas- 
Ing steam through red-hot coke— Is the most danger- 
ous. For the purpose of saving the cost — or of In- 
creasing the profits— manufacturers have from time to 
time mixed varying proportions of water gas with 
coal or petroleum gas As the water gas Is odor- 
less Its presence Is not readily detected, and when 
It Is mixed with coal or oil gas a large quantity of 
the mixture may escape Into the air without being 
noticed In many communities and states the ufe of 
water gas Is prohibited for this reason 

Frost Cartridges 

I N the VontfiJy Weather Bevieto, April, 1911, Pro- 
fessor A. 0 McAdle describes a new device for pro- 
tecting fruit trees from frost; viz., tbe “frost cart- 
ridge." Just as orchard beaters marked a distinct 
advance over the old-style open fires, which wanned 
up all out of doors, so It Is believed that these cart 
rtdgaa, which can be used In close proximity to the 
fruit to be protected, will prove to be more effective 
and economical than heaters placed on the ground. 

The cartridge consists of a cylindrical tube of 
heavy cardboard or other suitable, slow-burning ma- 
tertal. which 1* llled with a mixture of crude oil, 
gra|el and sawdust. Two stoppers are provided to 
cloeb tbe ends of .the tube. When filled, the cartridge 
1'. suspended by a wire about three feet below the 
fruit. When used, the stoppers are removed and s 
torch Is applied to small amounts of cotton waste, 
which have b«n soaked In kerosene and placed at 
tbe ends df the cartridge. A cartridge case two feet 
long and one and a halt tnehes In diameter will burn 
aboht two hours, tf the combustion Is good there 
win be nothing Ibft hat the gravel and a email resi- 
due of charred cardboard 

Tbe tubes may 1^ ffUed during the afternoon boors, 
.alth^lgh lt 'jg(<iii«l,thaf th»y will hoM the oil srlth- 
oniifddtage tor several days. 

, .Ujirii.a^e to the ude of this device 

h»,j#sr WBrtt (1^ the danger 

anfi (2) the large 
ot'iflWijflW portion of irbloh It de- 

pMM llbtn^t9^W«i' ^'%innmdntt ate in progven 
to the gti^lsatlon of th* emilUt Wl aa tWtt 
" combwitUn wW Ije'tmprovad. 
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Stress in Aeroplanes in Curvilinear and Fancy Flight 

The Mechanical Significance of Aerial Antics 
^ By A. F. Zahnx 


O F the muijr dangere encountered In eeroplenlng 
one of the moat cieerlr defined, as aim one of the 
moet Beduotire, results from fancy flying — from wheel- 
ing round sharp horlsonial curves, from conic spiraling, 
from cascading, swooping and undulating In vertical 
plane curves. The danger Is particularly alluring to 
reckless young avlstors engaged In public exhibitions, 
partly because they do not adequately appreciate the 
risk, luirtly because of the Intrinsic charm and de- 
light of such varied motion, and largely no doubt be- 
cause of the liberal applause received from the ad 
miring throng and the reciprocal desire to please 
that throng, too captivated by the fantastic grace of 
curvilinear flight, and by the bravery and abandon of 
the Impetuous airman, to realise the hasardous na- 
ture of his fascinating maneuvers Singularly enough 
the exact magnitude of such hazard, or say more ae- 
curalely. the Increased stress In the machine, though 
beyond the approximate guess of the practical aviator, 
la capable of nice computation In terms of the speed 
and curvature of flight. It seems Important there 
fore to place the computations In ready form before 
all persons concerned In such maneuvers — the rerkless 
pilot, perhaps with a wife or family dependent upon 
him, the applauding spectators who encourage hts 
daring, and the cautious manager or company that, 
for reasons manifold and obvious, wishes to avoid 
disaster both to the man and to the machine 
During hls recent exhibition In Washington, Mr 
Olenn H. Curtlaa found dlfflculty In restraining one of 
hls Intrepid young aviators from executing various 
hair-raising maneuvers The boy loved to frolic in 
the air like a swallow or bird of prey, to the joy of 
a light-hearted throng, except possibly hls wife and 
friends He would plunge from a great elevation 
to acquire the utmost speed, then suddenly rebound 
and shoot far aloft He would undulate about the 
fleld like a galloping horse, or an impetuous torrent 
vaulting over rocka or a rugged bed He would “bank 
bla machine till Its wings stood apparently vertical 
Mr. Curtiss solemnly warned the aviator and earnestly 
restrained him, pointing out the danger of sweeping 
sharp curves at high speed. He then turned to me 
and expressed the wish that eome one would deter- 
mine exactly the amount of the added stress In curvi- 
linear flight The following paragraphs embody my 
response to hls wish With the death of St Orolx 
Johnstone fresh In the public mind, let us hope that 
they may be taken to heart by pilots who strive to 
please the multitude. 

When a body pursues a curvilinear path In space 
the centripetal force urging It at any Instant may 1)« 
expreaaed by the equation' 

ITb = m y'/R (absolute units) 

=:: — y'/R (gravitational units) 

0 

In which P* is the centripetal force, m the mass of 
the bsdy. V Its velocity 


an hour, for convenience, this being 32 1 feet per 
second 

This table shows at a glance the c'entrlpetal force 



Fig. L— A "statrcaae” drop that strains a machine to the 
danger point when t^ path is straightened 
out in alighting. 



Fig. 2.— A aUnple device to reveal the transverse accelera- 
tion of the aeroplane in flight. 


f'entriprCal yarre on an Atrophim foi Taricnis Xim its 



acting on an acroplanf', as a fradionnl part of tho 
gravitational foicc or weight, of the nia< bine anil load 
If, for pxunuile, Hic filer Is rounding a curve of 3(lh 
fci't radius, at fit) miles per hour, the centripetal force 
Is O.-tO of the lotal weight At tho excessively high 
speed of 1(1(1 miles an hour and the extremelv ahoit 
ladlus of Hih feet the ceiilrliietal force would be 4 .■.'i 
times the weight of the moving mass The pilot 
would then feel heavier on his seat than he would 
sitting still with a man of his own weight on either 
shoulder Again for speeds below (ill miles an hour, 
and radii of cinvature above 500 feel, the centripetal 
force Is below one-third of the weight 

The entire si raining force on the aeroplane In hnri 
rontal flight heiiig siihstantiallv the resultant of the 
total weight and ihe centripetal foicc, can be fouiul by 
compounding them Thus In horizontal wheeling, the 
resultant force, as seen from Klg 4 (page 196) Is 
approximately 

f'= \/ 

In swooping, oi iindnlatlng in a veitlcal plane, the 
resullanl force at the bottom of the curve has Its 
ujaxlmum value 

F - - F. t H' 

and at anv other jmrt of the vertical path It has a 
more complex, though smaller, value which need noi 
engage us here 

U Is obvious from the foregoing discussion that the 
greatest stress in the machine occurs at the bottom 
of a swoop If ttie machine he nincly to rebound on a 
sharp curve- The lota! force Fu i W sustained at 
this point niav he found from the lahh If ) and J{ Ice 
known, by adding unity to the flguros given, then 
multiplying by the- weight of the machine For exam 
pie. If the speed should he 90 miles an hour and Ihe 
radius of curvature 20U f(*pt the total force on the 
sustaining surfaces would he 2 94 times the total 
weight of the machine In this case (he stress In all 
parts of the framing would lie 2 S4 times Its value In 
level flight, when onlv the weight has to hcc sustained 
The pilot would feel nearly three times hls usual 
weight Wc‘ mav eoncluclcc finm the foregoing Investl 
gntlon that In oidinary 


and R the Inatantaneous 
radlua of curvature of 
the path puraued by lu 
center of inaaa Since 
the mass may be regard- 
ed aa conatant for any 
short period, the equa- 
tion may be ■verbally ex- 
preeaed by tbli'-almple 
law: the centripetal 

force varies directly aa 
the aquara of the velocity 
of flight and inversely aa 
tho Inatantaneoua radlua 
of curvature of tho path. 

In applying the above 
equation to compute the 
atreaa in an aeroplane of 
given ynaga m, we may 
aaaume a aarlea of val- 
ues for V and R, ceflo- 
pnte the eorrespondltm 
vtituM for A . and tabn- 
late the multa for refer- 
enoa. In .a«rh manner 
the foliowlag table waa 
obtatned. It may he r*- 
SHUrfcefi that on lutiatf- 
in fha equatloff, 
. , T hag baan taken as *o 
maitr ttlhm an hour, ft 
turn U mltia 



fjjm, i.VjU mwlliratr apaeda «n we d a ra ia oarraa the additional atreaa due to centripetal force ia usually 
well Maw that duo to the waifht of the machine. 
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Magic Effects on the Stage and Off 


What the Mirror Does to You 

By Alfred J. Lotka 


I'lll) It was rightly polntml oi 
Invfrslon of printed or writtoi 
pie rltefl by Mr Hen lug) lies i 
of presenting the same to the 
the observer who turns the shf 
not the mirror 


as the plane surface of a sheet of paper, 
and the writing upon It For this reason, 
in order to obtain a full understanding of 
what the mirror does, It Is necessary to 
choose another object (or our example, one 
which extends In the three dimensions of 
space 

Let U8 take first of all a Biraple case, 
which (or our Immediate purpose may be 
still two-dimensional, provided It does not 
lie in a plane parallel to that of the mlr 
ror Suppose we present to the mirror a 
V-shaped object CDS, for example, a wire 
bent to the shape indicated (Figs 1 and 2) 
To an observer In front of the mirror, the 
image of (’DK will appear located at C‘ D' E'. 
as shown In perspective In Fig 1 and in 
plan In Fig 2 Note that the point D which 
Ilea farthest back in the original object, In 
the Image is represented by the point ly 
lying farthest forward Note also that 
C jy E' may be produced from CUE by 
turning the latter tnstdr out, and displacing 
It a certain distance backward If this Is 
not immediately obvlotis, Imagine CUE to 
be made of flexible material, such as string 
If the point D Is held fast, and (7 and E are 
pulled forward through a certain distance, 
evidently a figure like C' D' E' Is obtained 
We may therefore say that what the mirror 
does to COE Is to turn it *n*)de out 

Now, so long as the object la merely two- 
dimensional, as In the present example, 
there Is little gained by this point of view 
For we might with etjual Justice say that 
CUE has simply been rotated about AH 
iHrough ISO degrees 

The matter asBuraes a very different as 


its original obaractar, he would now find thalwit no a «^VwitiaKhi^ 

longer fitted his only toot! For If this was bis rlftot **”*"**’* 

origiaally, It is now bis left, and his shoe no Ipngsr A FAVOwt^B! /trick bf^th wJ^^it^.prA^lanal ooB' 
flU U (Fig B). Ha might of course easily avoid this -^Jurwr, and the amateur U hi dBUi^ itbs unaoootwt* 
awkwsrd pretltcament by wearing his shoe while being able appearance seemingly from ot raftous 

"turned Inside out/' In which rase his shoe also would objects or' persons, and their equally mytterioug dts* 


inverted Into a loft shoe. The perfectly symmetrl- 
aau woiild not be affected In any way, as ragsrds 



to a soUd body is to tom its surlMe 
tasUeoat 


sppesrance. Various artifices and derloes hare been 
used, according to circumstances, to produce these 
enigmatic effects, Our Illustration shows a new 
form of trick box, i>7 the aid of wbleh 
■ the conjurer may dor example exhibit the 

I I remarkable manifestation of "the TanlsblO|l 

lady.” The mechanism ot the device Is vewy 
simple. The bot Is provided with a drawer, 
I which slides out backward, la the direction 
j away from the audienee, so thst when with- 
I drawn It is hlddsn from view, Its front 
panel then forming the back wall of the 
I box as seen by the audience, when the flaps 
In the sides of the bqx are opened for In* 
] spectlon. The donjurer starts by openhtg 

I the lid at the top of the box. A system ot 

I cords (fF) and pulleys Is so arranged that 
this action of lifting the cover at the same 
time causes the drawer, containlsf toe van- 
ishing lady, to retreat backward into the 
position shown In the body ot ths lllue'ra-- 
j tlon. The cords may be made black, so 
that to the audience they are Ipyiflble The 
flaps are opened, exposing ffte apparently 
I empty box to view To fully convince t'le 
audience, a rod may be paaeed (through the 
box, showing that there Is no deception. 
The flaps are then closed and the lid brought 
down The conjurer makes a few passes 
over the box, addresses his audience with 
the usual kind of patter, and presently opens 
the box once more, this Uma tilting it for- 
ward, so that the audience can look right 
Into It from the open lid. And there, right 
enough, appear* the mysterious lady In the 
box. For on closing the JW the drawer has 
moved forward into the box under the ac- 
1^ tlon of springs In majftng bis pswses the 
conjurer has loosened t^o catches, with the 
rgeult that, on opening the IJd for the sec- 
ond time, only the central portion C of the 
cover Is raised, loavlpg behind (unknown 
to the audience) a narrow marginal frame 
(shown at B In the detail drawing) It Is 
this frame to which are attached the oorda 
actuating the sliding drawer. Hence on 
lifting only the main portion of the lid, 
without Us marginal frame, the drawer U 
left within the box, and Is exposed to view, 
with Its contents, on tilting the box for- 
ward. There Is, ett course, now no ^Ifflculty 
In once more closing the chest, fastening the 
catches, and displaying once more an empty 
box upon opening the lid Variations and 



C«)jtirar’s trick box iac "Ym 




course be added 
to this perform- 
snee to Increase 
the spectacular 
effect But It may 
be left to the In- 
genuity of the 
reader to devise 
these for himself. 

The apparstu* 
here desorlbod 
was designed by 
Mr. R. B. Smtth, 
ao Australian In- 
vantor now resl- 
dent In New 
Fork, and the.ao- 
c 0 mpanylng 
drawing was pre- 
pared by the art- 
ist of the ScCBW' 
firtb AmwioAir 
from a small 
wprkteg model 
kindly lent by' > 
fhs inventor. Mr. 
Smith IsMmittflea 
with ' 

' ItnwntloM obUiy' 
rslgtthc to oii^ , 
' afid 
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guitar uf Bandy Miif'i Wotfcabop will be (fUJ to reoelvo any 
ai nt ea rt ana for thU dafjwMMU and will pay for them, promptly, If 
ayallahle.] 


Some Mrthodi of Imwctlnff Small Screws 

I N Hftndy M»n’« Workshop of May 27th we doecrlbea 
a atmple device for hoUtlif email acrewa, while in- 
aettlns them Into the work With a aorew'driver. A 
number of other for doing thie work have 

Since been received and are Ctven below 
' Here are three kood waye for holding amall ecrewe, 
of either maohine or wood type. A amall piece of 
'wire ie bent double at one end, and allpped under 
the bead of the acrew. Thle aervea to hold the ecrew 
steady, while the ecrew-drlver la manipulated After 
the screw has a firm hold, the wire la removed A 
second way le to cut a amall atrip of tin to the ahape 
shown In the accompanying sketch. This le a universal 



Device for holding email serewe. 


tool, as It holds screws of different slses A third 
way Is to take a strip of rather atlff paper and push 
the screw through It at one end When the screw 
holds, the paper Is tom away — B F DASHreij 
The following Is a scheme that the writer has used 
for twenty years. Take a soft piece of wood and 
trim It to fit tightly Into the slot In the head of the 
screw Press the tapered point of this wooden screw- 
driver Ino the slot, then Insert the screw, screw It 
into the hole, and Anally turn It home with a metal 
screw-driver With this device, one ean set a ecrew 
In the back of a spring clock, or other piece of ma- 
chtsery, where It Is Impossible to reach the spot with 
the hand, or with the tool Illustrated In the Issue of 
May 27th — W R. Cbawfobo 
T o Insert small Iron or steel screws, s very simple 
and handy way Is to rub the end of a small screw- 
driver over one pole of a horseshoe magnet The 
end of the screw-driver will be readily magnetised, and 
will pick up and hold the small screws eo that they 
can be inserted. Many of the small serewe In clock 
and watch works are so tiny that a separate tool 
cannot be readily used without duuger of dropping 
them into the movement — -Jakes K Nobijs 

Methods of Drivittfir end Palling: Stakes 

By Albert F. Bishop 

A GOOD hammer for driving mooring sUkes may 
bo made of an elm butt, nlno or ten Inches in 
diameter, and fourteen Inches long. In the center a 
hole should be made, three Inches In diameter It 
ean be sawed on a band amw by removing the saw 



Hasanur far drhring staksa 


guide This done, two parallel cuts should bo made, 
three Inches apart from the periphery to the hole, 
leaving a block which can afterward be replaced and 
seenred to the body of the hammer by means of two 
Ave-lnch bolts, as shown In the drawing When tightly 
bolted, the result will be equlvslenl to a solid- ring- 
shaped harnmer. Thts should weigh shout SB pounds 
Handles mey be driven In at opposite sides of the 
'hammer so as to permit of operating It readily In 
mi the block is nnbaUsd and the hammer is placed 
oh tke ethka after which the block le replaced and 
lioltMl IB place- agaim A. ooilhf le aCtaofaed to tke 
akdte apon wMdh the btows aW atruck. The eollar 
'ht^liwinade kfwiifVkWkory/ «* wood Aat will not 
Bftar theTii«W«* Mllifttwfdd, with H-lnok* bolts 
'tWi JW otaTintltMt It to The operation of 

ftw Is skown qolto, eleariy in the drawing, a«d 


in order to prevent the collar from slipping, It would 
be advisable to use spurs on the V-shaped portions of 
the clamps, eo that they will nip into the stake 

In pulling stakes the lever Is commonly used, al- 
though a Spanish wlndlast, <an he operated by one 
person, and Is very sure to perfoim the work sails 
factorily. The windlass may be made of a round piece 
of hard wood about four Inches in diameter, with 
holes bored near each end to receive the Iron bars or 
levers with which It Is turned it should be rested 
on a couple of half boxes hollowed out to At the 
fouedneh barrel. These journal boxes should be greased 
and should be aeoured to pleees of scantling laid 
across two boats. To grasp the stake, a chain Is 


RaiaiBg a stake with a windlass. The chain grip. 

used Tbl» should have a ring or hoop In one end 
The chain Is passed around the slake and slipped 
through the hoop, and then Is given three turns about 
the windlass. When the ebalu is under tension It 
will grip sufflclently to raise the stako without slip- 
ping. When lowering the chain for a fresh grip on 
the stake, it will slide down easily If shaken slightly 
by the handles 

Handy Fly Killer 

M y "Handy Man" ma^e me auch a A^e "typhoid 
Ay" killer, that I would like the wives of other 
"Handy Men" to have it When renewing a window 
screen, there was a small piece of the wire screen !--'ft 
over; my husband took a piece about 4 Inches wide 



Fly killer made of wire netting. 


and 12 inches long, doubled it, fastened the ends In 
a saw kerf, sawed In the end of a small stick about 
14 Inohes long This gave me a ‘‘weapon," with which 
I can easily kill Intruding Ales by a sharp quick 
stroke; It Is very effectual. Indeed — Edith Dadeb 

A Planer Brace 

A n excellent device for bra<‘inK work on a planer 
or boring mill la pictured herewith 
Fig. 1 shows the tool and the way It le assembled 
The part marked A Is a piece of 1 >4 -inch pipe Aattened 
at a. B Is a nut which Ats over the pipe A <7 Is a 



Device for bracing work on a planer. 


piece of 1-lBCh round steel threaded and drilled at /) 
for the purpose of adjusting Its length By having 
aq aaMitntont of lengths of pipe as shown at A, the 
nut B and rod C remain together and may bo Inserted 
Into the pipe end at will. 

. Fig. 2 shows a sectional view 

Hvr to Paoyent Tops from Breokins: 

T HX! iketeh r«pro<toe«I herewith Shows, a handy 
kink IB the ‘Why of preventing taps from breaking 
K tt yBty’daboiwraglng to try to tap out a small hole 
la a .pihM of work and have the tap break off in 
the bole. In most oases this means that you must 





Locating’ a Break in an Electric Flatiron Cord 

By Paul H. Woodruff 

E IvEX^TRIC cord of tlio kind fitrnishetl for connect- 
ing an electric Aatlrou with the supply, by way of 
a plug Inserted In a lamp eocket, Is usually heavily 
Insulated with a thick covering of rubber and a sleeve 
of coarse woven cotton For this reason it Is rather 
dlfflcult. when the (onductor bp<oniP« Itroken Inside 
Its covering, to Uxate the exact point of the break, 
because since the insulation Is much atlffer than the 
stranded copper conductor Itself the oullnary bending 
test win not show the Injury with any degree of 
certainty 

Ah an example, a household electric Aatlron recwitly 
"went dead," and an examination showed that the 
heating elemmils and the terminals of the iron were 
all right To all outward appearances and tests the 
cord wag all tight, too. but a lamit connected by a 
pair of short wires to its apparatus end failed to 
light up As it wa« inexpedient to obtain a new oord 
at onr<\ and the Implement was needed Immediately, 
the following simple test was renorted lu 

The plug on the end of the fnrd bt'lng at rowed into 
the supply sO'ket, with the aookel key turned to ‘‘off." 
two common brass plus were Inecrlod Into the double 
(ord, one Into eut h eonductor The pins were so 
plated that tbeir iKiiuts pierced the cotton and rubber 



Soldering Flux.— A good vnl.h iing dux for copper 
Is a heavy paste of resin ThN piistc Ih made by dla- 
solvthg as much resin In ticn/lne hh the henstne will 
take up The paste le caellv ,ipi>llod with a stiff 
brush. — H. D Chapman 





The Search Room of the Patent Office. An exhibition hall now utiliaed for the accommodation of patent 
attomeya, who examine the record* of granted patents. All day this room is filled with attonteya 
and their assistants, who sometimes appear in such great nnmbera that they are forced 
to use the halis and other rooms for their work. 


In tlm foregroaad is shown the tar which has dripped 
from the aoodel.Tanlt Hghta, to protect the 
boxes from which old carpets and 
tarpanUns have been spread. 


The Need for a New Patent Office 

The Overcrowded Conditions in an Obsolete Type of Building 


T here >« (tno thing which the invpnlx)r 8 
of this country have not yet obtained 
and which they have a nght to demand, 
and that is a new building for the Umtod 
Stall's Patent Office 

When It 18 stated that the inventors 
have the right to demand it, that is 
exact Ij what is m(>ant, in spite of the fact 
that the small army of oxaminors and 
clerkh who work day m and day out 
witliin the walls of the old Patent Office, 
in erainpeil and ouWif-date surroundings, 
would U' affected most roatertally and 
(lireetly by the eriH’tiou of a new and 
commodious building The discomforts 
that these latter must Iniar, and the very 
obvious disadvantages under' which they 
lalKir, an) not nearly so far reaching or 
important as the fact that poor facilities 
for work retard work, and the foot that 
employisw an) labonng under conditions 
which ought not to exist and which would 
Hcans-lv be toleraUsl in a well-ordenid and 
ij|>-lo-diitc fwlory, leaves the inventor, 
who IS the sole eiislomer of the Patent 
Olliii, 111 the iKiNition of not having his 
work iloiie with tlii' dispatch and t'xaeti- 
tudi' whieh he slioiild i xpis't from his 
di'idiiigs witli the ( ioM'rnment, and whieh 
iniglit obtain wen- the force of workers 
iiol lierdixl togethiT in an old-fashioned 
and oM'rerow'ded Iniilding 

Tins statement nia\ eomi- as something 
of a surpns*' to the readers of tins article 
Most of the inventors have seen a picture 
of the Pats'nt Offha) That is to sa\ , they 
liHVe seen pictures of its outside There 
1“ no intention to lM)littlt‘ the classic out- 
Inn s ami graceful proporlions of the T'at- 
ent Dtbe*' striieturo, which oh an archi- 
ticliiral aelnevernent leaves nothing txt Is) 
desired It IS a handsome and solid 
building of white stone, and has the 
appeuraiiei of fHi old Greek temple, or 
il one doiM not care for romantie (stni- 
p.irisons It may b© likened to the apjiear- 

ain )' o( an art gallery or a museum. 


But there are about on© thousand people 
inside of this beautiful building who have 
something ©Inc to do besides csmtemplating 
its architectural grandeur. It is not sur- 
pnamg that some of them should ,wi8h 
for modern conveniences in place of olassio 
exoollenoc. A quarUtr of a century ago 
the working force of the Patent Office 
oceupied but a small fiart of the budding 
Various Secretaries of the Intenor have, 
liowevi'r, from time to lime, managed to 
get nd of the Land Offioti and the Indian 
Offloe and some other bureaus of Uncle 
Sam’s largest department, and they have 
l)«en housed elsewhere At the present 
time only the personal staff of the Secre- 
tary of the Interior shares the building 
with the Patent Office Secretary Ballin- 
ger, indeed, offered to move out of the 
quarters he occupied, if by so doing be 
could relieve the growing need of the 
Patent Office for more spaoe. The few 
rooms, however, that the Secretary’s force 
oould relinquish would not permanently 
benefit the Patent Office. To tell the 
truth, it has outgrown its present quarters, 
and a new building has become a crying j 
need. 

One has only to enter the Patent Office 
and look about him to realize the weight! 
of this statement Like a boy who ha* 
long since outgrown his Sunday suit, but 
who IS required by parental authority to 
continue tp wear it, the Patent Office goes 
on exjianding without room for expansion. 
The Isiy’s arms hang far lielow the sleeves 
of his jacket, and his logs look ridioutously 
attenuated in the short, tight pants. It 
iH unfair to the Ixjy to make him the 
laughing stock of hut companions. It is 
equally unfair to build eostly ttodara' 
buildings at publiq expense fdr othef' 
bpinches of the Government, and Ibt tj» 
Patent Office, which is one of the fSvr 
bureaus of the Cbivemment that is abso- 
lutely self-supporting, and which has on 
actual surplus of nearly seven miUkms of 


dollars, all of which has been haid in by 
the inventors of the country, go on occu- 
pying its old quarters, which,' like the 
bey’s suit, have bulged at the seiuns these 
many years. 

Take, for example, the mattiBr of the 
storage of records Can anyone be so 
insensible to the value of the rtoords of 
the inventions of the last century to claim 
that their careful preservation is not a 
matter of the gravest importance? Every 
conceivable inch of space in thp Patent 
Office is now being used for the storage 
of valuable records, which if they should 
ever be destroyed, oould never be replaced. 
The hallways are used for the shelving 
oontoining the copies of granted patents. 
Those copies are being constantly called 
for, and must be kept right at hand, 
where they can be easily fonod at a 
moment’s notice. Yet tiwir orderly »- 
rangement is nnpostible, when they must 
be pot wherever there is aviulable apfuio. 
There ore now over a million of patents 
which have been granted, and the office 
must keep on hand a sufficient supply of 
copies of these to satisfy daily and hourly 
demands for them. i 

Room must also lie had for the con- 
venient and safe filing of ' the original 
paper* in each one of these patent oaees. 
'The drawings, too, must be earaCully pre- 
served, for together they oonstlttite an 
actual, visible rwiord of the aehievoments 
of the American people in the j field of 
inventHHi since the establtshmemt of the 
patent system. Where in all of the differ- 
ent brannhes 'of the Government it there 
a more viduable collection of papers, Or 
a more authentic and significant reeord. of 
•Hu peogrtm man has made in the kwi ; 
hoodred’ years’’ 

The fioientifio Lrbnur of the l^a^V 
Qffitie, with its priceless- coBectioii of jnib- 
Ueations on the subject of inventioas, 
iseloding copies of two million fobdgfi 
patents, oocupiss a small section of a 


corridor, and the liooks are inconveniently 
disposed in a very restneted portion of the 
galleries which were originally intended 
for the display of models. The value of 
the library is almost beyond estimate, as 
nwny of the publications in the collection 
could not be replaced In the old-fashioned 
bmldmg, which is not fire-proof or modem, 
they are exposed constantly to the danger 
of destruction by fire. The warning fur- 
nished by two previous fires of a disastrous 
nature in the Patent Office, has passed 
unheeded. The Assignment Division, 
which is one of the largest m the Office, 
occupies a omridor, also intended at one 
time for the model exhibit. In it are 
kept the records of the titles to inven- 
tions The deeds showing these titles are 
as important, if not more so, as any oolleo- 
tiou of deeds to real property, and their 
destruction would be a calamity so far 
reaching as to touch the right* of nearly 
all the leading manufacturers and mer- 
chants of the United Btotes. In tbit 
divisioia the desks of the clerks are packed 
closely together, none of the clerks get the 
number of cubic feet of air prescribed by 
the rules of hygiene, and some of them 
work all day under artificial light. The 
galleries are filled with the oopie* of 
patents, which now overrun the entire 
building. , 

Many of the examining division* occupy 
cramped and badly lighted rooms. Esioh 
division is forced to keep its own files of 
pendiiv applications, and from five to 
eight persons are the rule in etteh room, 
and more are frequently found. Even the 
basement of the building has been partially 
remodeled, so that some of t^ store 
trooms oould ,be utilised to the use of the 
working force. 

Wbeo it is remembwed that dust, «ato, 
and mke, to say notWng Of posalble 'eofi- 
Itagraitow, ereate iimpantUa datBagM.hi 
a oompnatlvsly short ttof* tfio pnapte 
bouatng of the PatMt Oftm bMahMMt • 
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of utionsl uxt«nat. Elwnry 
t^vwor ftod mMiufMtiu«r of tiie. nation 
may be said to miffer from the danger 
that, would arise from the destamctlon of 
some important paper, the bearing of 
whiA on a future invention might be of 
the vtmoat Importanoe. 

The same is true of the Patent Offlee 
models. Upon an improper understanding 
of the matter, Congress has during the 
last few years made many attempts to 
dispose of these models by sale, gift, or 
otherwise. When they were ecowded out 
of the-PaivUt Office, they were placed on 
exhibitipn in a building adjacent to the 
Offlee in ^pensive glass oases, so that 
they nhght: riot only be aooosaible as a 
part of'tJw official records in frequent use 
by the* Office and for use as ovidenoe in 
suits fe Mw United States courts, but that 
they abb furnish a very intehMthig 
and lil|||| uejiivb ^ eaUbit to the general pub- 
lic. fe'difefeAuAhriiary for excursions from 
oollegli^’ arid atfeools to visit Washington 
mainly for the purpose of stud5dng this 
exhibffejU of l^torioal objects, which 
showed the development of the mechanical 
arts 

Hubacquently Congress omitted to appro- 
jniate money for the rental of these 
exhibition haUs, and the models were 
plaoed in storiige. The oases were sold 
and the mod^ nailed up in wooden boxes, 
labeled, and given over to perfect obhvion, 
so far as the public is concerned. 

Eventually Congress wee oonvmoed that 
it would bo a mistake to dispose of these 
nxideb. owing to the fact that they are 
still used ‘ in the oourts as evidenoo in 
important oases, where vaet sums of 
money have been saved in litigation on 
account of the irrefutable testimony given 
by those inanimate but eloquent wit- 
nesses 

The high stab' of iiorfootion reached by 
mechanical drawing now renders the oon- 
struotinn of a model to accompany appli- 
cations for patoiit unneoossary Previously 
to the (‘arly ’80’a the drawings submitted 
did not always disclose clearly the real 
invention, owing to poor mechamcal draw- 
ing, and models were absolutely essential. 
It is evident, therefore, that the present 
collection of models is tiio only it'al proof, 
actual and existing, of numerous inven- 
tions, and each and every one is liable to 
be called for and relied upon as evidence 
in the oourts to-day 

The framers of ttm ('oustitution of the 
United States reoogniw«l particularly the 
n(VM<s«ity for encouraging the development 
of two faculties of the human mind in 
order that tlie young republic might 
speedily take her place in the front rank 
of the nations of the world, These faeul- 
tios, thus recognized and encouraged, were 
those of literature and invention. Accord- 
ingly there was embodied in the Constitu- 
tion that provision that Congress should 
have the power txi promote the progress 
of soieiioe and the useful arts, by securing 
for limited times, to authors and inventors, 
the cKoIusive right to their respective 
writings and discoveries. Under this wise 
provision the present i>atent and copy- 
right laws have been enacted by C'ongreas. 

The 'Library of Congress, one of the 
world's moat beautiful structures, is proof 
enough that the artists of the nation, the 
authors, the musiciaus, liavo not knocked 
in vain at the door of Congress that their 
works might be preseiwed to posterity for- 
ever. The new National Museum tori pro- 
vides ample room for the display and 
preservation of records of the past, iier- 
talnlng to arohoology, zoology, antbropo- 
Irigy, gaology, and bistory. The imple- 
ments of war and peace presumably used 
by prehistorie races ore spread out before 
t^ pttbllo and are available for research 
by the student. The whole history of 
man may be studied and oontemplated 
by whosoever will. 

Qn the other hand) the Patent Office 
modbils. the actual embodiments of the 
ftfst triventkiiM of our many arts and 
•doaoea, aw allowod to lie—mow than 
orie brindwd and fifty thousand in nmn- 
, W— stored in wooden boxes in the oellar 
of the ' o®«e buiWit^ of the Houae of 
ilriliwsiutatl'm. Not that they are wanted 



Pw rtfe n of the eotridor, 10 by 40 fset, in which twenty-two persons operate 
typewriters; tM estnag is 8 feet 8 Inchw from the floor. 



Storage piece for copiee of patsnts la nace originally intended as an exhibition 
haU< for Patent Office modela. Authn available room in the halls 
of ths building is thus occupied by oepiss of patents. 



In this room in the Patent OfBce, divided by a temporary partition, twenty- 
four persons work all fay under artificial light. Hie windows look into 
the north, portieo im no raallght ever comes Into the room. 



The Scienttfle Litnw, whore ninety thousand books aw stored. ■ 
M restricted thaf florfbet ehiMiflention is dlffiailt. ju^ neeem to the h 
le net nlwnn imnsdiatefar MMaffile. 


there! But Congress would not appro- 
priate money tor their proper kisiping, and 
there is no longer any room for them in 
the old Patent Offii'e budding They had 
to bo sheltered somewhere, and a few 
vaults happened to Iw empty w the new 
House office building, so eonseut was given 
to store them there 

The mere fact that models are not 
longer required b\ law' to tie filed by tlie 
inventor with ins aiipliealum for jiatent, 
diMis not render those that liav'o been so 
offered and acoeptod in the jiost an> le-s 
valuable a« records and evideiits In fact, 
their value os exhibiting wlmt has been 
done 111 the past in ni'orly all known arts 
inereasisf rather than diminishes as lime 
goes on 

When the PaUml Laws wen' nviseil in 
1870, the following provision was insi'rtLd 
in the lieviHtiil Htatutes 

“ 484. The CommiHsioner of Patents 
shall cause to be olassifled ami arranged 
in suitable cases, m the rmiius and gallenes 
provided for that purpose, tlie models, 
spocimeiis of e.f)m posit ion, fabnes, niariu- 
faeturcs, works of art, and designs, whieh 
have been or shall be depositi'd m the 
Patent Offiee, and the nsmis and gallenes 
shall he kept open during suitable hours 
for public insjieetion ” 

In spite of this mandati' of the law, 
inventors and manufacturers, visitors and 
tourists now inquire in vain at the Piilent 
Office for the rooms where the models are 
displayed They are surpriwd to hear 
that they are stored in almost iiiaceessible 
cellars 

It IB difficult to reconcile this Jiiatory 
of the Patent OffitH' models with the Iwne- 
floent government which provides palatial 
buildings for nearly cverv branch of tho 
service, and erects statelv innseums and 
libranes. This anomaly could easily he 
overcome bv the erection of a new and 
suitable building for the Patent Offiee, 
and it should speedily become the biusiness 

fits by the patent system of the liuitod 
States - to advocate the construction of 
such a building 

As pointed out in the early part of this 
article, the Patent Office has an absolutely 
net surplus in the Thiited Slates Treasury 
of nearly si'veii millions of dollars Every 
dollar of this has bisui paid in bv the 
inventors of the country The sum i« 
more than siifllcient to huild an adequate 
and motieni hmlding for tho I'atcnt ftflici'. 
Congress has only to give the necessary 
aiithonty, it does not have to aiipropnate 
a single dollar out of the revenues of the 
(lovernment Thi money is then', tlie 
Patent Offiee has earned it, the inveiUurs 
have fiaid it in There oughi to Ix' a 
building wherein the nsiords of inventions 
eiiiild lie safely and conveniently kept, 
beyond all danger of destnietioii Then' 
ought to be well-lighted and properly 
ventilated aooommodations for ibe exami- 
ners and clerks who jH'rform the difficult 
and important work of determining whi'thor 
an invention is new or old Mon'over, 
inventors have the nghl to demand that 
the facilities be furnished whereby llieir 
applications for patent can receive tho 
highest possible degrei' of care and ai'enracy 
in examination 

It la not likely that this neglect on the 
part of Congrt'ss to provide for the Palent 
Office has been deliberate, but it arises 
from the fact that most of the lucmbers 
of Congress art' not in is'ssessjon of the 
facts regarding the needs of the Offue 
What 18 required now is n campaign of 
publioitv, a svstom when'bv not onlv ( on- 
gress, but the people evervwluie, mav 
n'olize that the inventors of ilie n. it ion 
are paying for something to wlmli iluv 
are justly entitled m the ( 'nii-liiulinn, 
hut which they do not alwavs gel 

Without great eommereial resoun c - and 
aetivitv a nation cannot Is i ohm great 
Tho inventors and the luanuf lel urers. the 
buyers and tho sellers lurui--li llie -mews 
of the oouulry, and upon loviulion and 
invention alone has (omitoreo Ixicn 
founded. Invention, instead of lessM'iimg 
the number of distini'iiv e kinds of employ- 
ment, has been s|iown bv ai tua! exiierienoo 
to have inoreoAed theiu 
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Tbo lat4» HfliiaUir Daniel of Virgiiiia. 
who was ati onthuwaMtic workfsr for tho 
iiivcnUith, ih till' author of a bill which 
cxpirnd mill till last Oongross, but which 
prov nil'll lur aaii specdlied the particular 
loiMimii upon which the Qreat*>r Patent 
(itliiMi ^liiuilil Ktand. This site is immedi- 
jitilv north of the Library of Coiistrcss, 
liwinj; the cast front of the Capitol 

It IS inevitable that this aito must 
iiltiiniiU'lv b<' occupied by a Oovernraent 
builihnj;, and since the Patent (Jffloe is 
the twin sister of the Library of tVingress, 
couHidcnriR its jwoteotion of £he products 
of the human brain, there is no doubt 
that If sliould he so located. The present 
Oimmisaioiinr of Patents has reppaUnlly 
unfed in his reports, and orally, to Con- 
ijroBH the neoesRily for improved and 
modern qiiartcTs for carrying on the work 
of this important bureau Every month 
that passes deepens the gravity of tlie 
jiresent situation, and sinee it will take 
years to ereiit such a building as will be 
required, the action should be taken by 
(’ongress at the earliest posiriblo moment 

Note« for Inventors 

Liming Apparatus Needed.- In many 
localities the soil is limed at intervals and 
it is very common to see piles of lime 
spaced apart throughout the fields The 
former practice in liming the Sod was to 
apply large amounts (1 to 3 tons per acre) 
at long intervals. Investigation has 
shown, tiowever, that, os a rule, it is 
lietter prai'tioe to appV smaller amounts 
(r>00 to 1,0(X) pounds jier ai're) at shorter 
intervals One diffloultv in the way of a 
general atloption of the latter practice has 
been the lack of an implement that will 
evenly distninite such small appheaLons , 
of lime It ought not to be difficult to 
devise such a distributing machine, and 
there IS no doubt that an efficient iinph'- 
menl for this piirposi' would aid greatly 
in promoting a desirable ngneultural 
practice. 

A New Form of Package. — The wrap- 
ping of merchandise, particularly proprie- 
tary articles, whether they Is' medicines 
or bniakfast foods, has received much 
thought and great advances have been 
made. There appears, however, to be a 
field for improvement in a wrapper which 
will serve its purpose as a distinctive, 
attractive lalnil for the ])ackage until it 
has been sold at retail to the consumer and 
can then be utilized to wrap tiie jiaekage 
for the customer m the usual way This 
might Im< effecletl in various wavs, sucli, 
for instannc, as liy breaking a seal on the 
label wrapiXT and reversing the latter to 
bring Its plain side into jiositton to form 
the outer lover of the pa<-kagi' Much a 


substance auob aa rutrber, upon Uie theory 
that the “reboundaiwy” of the atructure 
was dorivoil from the action of the reaiUent 
quality of the centra! core, but he has 
found that the use of a resilient eoro ia un- 
necessary to produce reBihonoy in the hall, 
but that liy the use of a rigid, unyleldUiR 
and inflexiiile center core the roftotion of 
the resilient qualities of the windings ftrom 
a blow- IB more prompt wid of greater 
effect and that the ball responds or re- 
bounds with greater resiliency from the 
bat than if the core were more resilient 
and less resistant. When it is considered 
that proliably more than twenty-five thou-^ 
sand baseballs are made every working 
day in the yeeir, the importance of mi- 
provoraents in this line becomes evident, j 

A Bow Separator for Motor Cara. — The 

Packard Motor Car Company is the 
assignee of a patent, No 9fi4,852, for a 
Ikjw separator for vehicle tops, invented 
by Allen Loomis of Detroit. The separa- 
tor ia especially for use on automobiles, 
and the machine has a rest on which is 
supported the lower long bow of the top 
when the top is lowered The separator 
is to hold the feows apart ao they will not 
rub against one another Thus the separa- 
tor 18 supported on the lower long i>ow 
and it has recesses which receive tiie 
intermediate bows, and also supports the 
upper long bow. Thus all the bows can 
be somircd tugotber and be supported on 
the vehicle and the weight of the top bow 
will not be exerted on the intermediate 
bows and the bows will not rub against 
one another. 


Fishing by Machine. — Ju-l think of a 
nan out fishing and wanting ineehaiiical 
lelp in ealehing the ISsli! This is jtrovided 
)\ Wlndvslaw Kilijinwslu of Hawthorne, 
11 , Ml 11 patent. No trkl.oH, for a fishing 
Icvice winch mnv tsi serewrd into a post, 


New Baseballs 3'wo baseball patents. 
Nos *Wtt,f)t!ti and have been 

scMireil by rtenjamm F Wids' of Hals, 
Pa One of Hie piitint. shows a boll with 
a ngid, intleviblc unird ion' and layers 
of Ihniad wound upon n and Hio other a 
laver of highly roMlnni in.iK'nal bolwivn 
the iidleMhle mre and Hie Ium rs of thread 
111 the doscription weompinivnig paumt 
No <SHl the patentee stniis tlmt hore- 
toforr Imsobiills have Is-eii eonslruetod 
with Hie tllapientous windings on a central 
(xire or iounduUou of a remliciil, yielding 


Melting of Snow.— Samuel Friedman of 
New York city has patented No. 909,446, 
a snow mcJting machine, and a method of 
converting snow into aluali, the latter con- 
sisting in imparting bent to the auow and 
also adding salt to prevent tho formation 
of caked masses of snow The manbwe 
hais a tank and a chute through which ' 
the snow is conveyed to the tank, and a , 
spring-supported plow, which can yield ; 
to pass obstructions 

Legal Notes 

Clasaiflcatlon of German Patents. — The I 

United States Patent OfiBoe has for sale 
a translation of the Manual of OlaHsiflca- 
tion of the Oermau Patent Office Thia 
translation and the numerical list of Ger- 
man patents, classified according to classes, 
sub-claeM>s and groups, accessible in tho ' 
Scientific Library of the United States j 
Patent Office, will greatly facilitate the 
searches in the German patents. i 

Applying to a Court for a Patent.— In | 

sustaining a demurrer and dismissing tho 
iilll in the case of Westingbouse Elei'tnc & i 
Mamifai-turing Ckinipony v Ohio Brass i 
Companv, 109, O G page 204. the United ' 
States Circuit Court for the Distnct of ' 
New .lersev held that tlie remedy by lilll 
in equity to obtain a patent which has ( 
l>een r«fiiB»>d by the Patent Office, is a < 
part of the apfilication for patent and tho ' 
failure of the complainants to institute J 
proceedings within one year afti*r the last i 
offleial action on their application, to wiv t 
the adverse division of tiie Court of • 
Api>eaJs of the Distnct of ('oliiuibin, is a 
bar to such proeeodings by bill in equity. 

Ex Parle Harris.— In affirming' the 
decision of the Commissioner of Patents, 
in the case of ex parte Hams, the Court 
of Appeals of ‘the District of Columbia 
lias decided that claims, for a method of 
proparmg beverages, which include the 
three slops of preparing, Btoniig and dfct- 
[leiising the beverages, cover mere aggr^ 
gations, since each of tlioso stops is oom- 
plete Ml itself and mdopondent of tho 
others Tho method involved was for 
preiiaring tM'verages such as tea or ooBoc, 
in which a current of boiling liquid was 
admitted wit^jin a charge . of msteriri, 
the resiilung infusion was heated to a 
steaming condition', and the iofuric^ ao 
produced was stored under the proauun , 
of the steam evolved thorafrom And free , 
from contact with the ohotge. l 


Bzeumrr /ntuntia uranmomL 


with ttas tnvcatorx. X«nas on aapUcaoM to tbs 
AdvsftMna DspartiasM of Um goiMmno 
Auaatcsa 

to AjIpaML 

BASBBtmu.—A. SCHAaaa, York. N T. 
'Fho Objscta of tUa lnveat)m $ift to prorlds 
a barrotte wblcb, wbsa oaoo plaosg In the 
batr, will be secnrSly locksg In poaltion by 
gripping the strands of balr, and thug keeping 
the stray locks In place, ai^ avoiding danger 
of displacement or loss ; to provide a barrette 
Which will bo simple of oonstmctlon, orna- 
mental and readily attached and detached, 

or Interea* to rmrmar*. 

INCUBATOR— G. H Lina, Omaha. Neb. 
Among the principal objects the Inventleo has 
in view are • To provide means (or ventilat- 
ing an Incubator wherein the ventilation Is 
diffused, preventing the formstlon of drafts 
snd avoiding tho necoMlty of forcing air 
through the machine , and to provide a aim 
pie, efficient and durable construction whereby 
the ventilation may be varied. 

TORESHINO MACHINE. — C M FaiCK, 
Township 23, Pawnee County, Kan. This 
Invention provides a feeding conveyer which 
may be thrown In one posHlon so as to feed 
the material to the threshing part of tbs ma- 
chine, or may be shifted to another position. 
In wblcb it feeds the material over the end 
of the machine onto tho ground. Anotbei 
feature la a screen for sifting grain from 
chaff, which will be automaclrany maintained 
in a subatantlatly borlaontat poaJtlon irre- 
spective of whether the machine la going up 


Of Ueaaral InteroM. 

MKTHOn OP HEMOVINO NICOTIN PROM 
TOBACCO --J (UsTio, Nlkolaasee, near Ber- 
lin. Germany This method treats tobaoco or 
tobacco products tn Hosed vessels, where the 
air is raretted, with low pressure steam at any 
temperature below 100 deg C. while slmul- 
uneoualy preventing every condensation of 
the steam in the tobacco by heating the closed 
Teasels from without by surrounding (Iquid, 
and in conducting ' the voiattllsed niootln witli 


granted to tit. Ubten. ^ wtOiH ia pnM>t4efi 5 
wttk sat# d*, «e>Kkka 'Wfa* 
portlfig barlHiirtai bodma aztcpdiai ioim. dM 
adt off nprigMt to ibn ottiar and io‘ wklek the 
mold aidet ar« aadorad «o that tb^ ctmWbM 
matayUI can tw rsadUy dUad lato tW mee 
batweaa the oppdalta mold aMsa 

HMt4mupo miA V««la. 

BABOB STROPPING BBTICB.— MlWAao P. 
CooMi,'‘414 Broadway, New York, N. Y The 
Invention baa for Its pmpooa tho provisloQ 
of a device with two arms artlolltbted to- 
gether, go* of the arms being pivoted to tha 
frame lii wblcb the stropping member Is 
aecured, a rasor blade being momted on the 
other arm The perspective view of this durable 
strop shown In the engraving represents the 
device in use. While It Is not necessary to be 
used a honing strop esn bo readily applied, to 



the device The device Is Simple In com 
tion and easily operated when placed It 
palm of the band The blades can be s 
ened With great rapidity, and an easy 
and clean swing of the blades may be oMi 
against the strop member The complete 
lit weighs three ounces This Impruveme 
Patent No. 3,0<K1,287, Issued August a, 


surcs a unifoim flow of iak to ibe ptn nibs 
and paper, and Us simple construction affords 
means for preventing the dropping of Ink 
from the feeder or pen point to the paper In 


inlform and regular, aid I 
' the dropping of ink from 
voided The overflow reier 
cted that B relatively 1 


HeaUlur and A.l«htllls. 

FURNACE— W eCHftW.na, Golfport, Miss. 
In this patent the Invention has reference to 
furnaces for melting brass, and for other pur- 
poses, and has reference more particularly to 
a furnace In which la provided a movable sup 


■towaebeld Clllltlea. 

I KITCHENETTE fITOVK,— E B. Au 
New York, N T The Inventor monnti 
I kitchenette atove upon journals or bearl 
and provides It with gas from a gas pipe 
tIon, this gas pipe section being provided v 
a valve fltttng Into a stationary flxture 
which gas Is tuppllod , the arrangement bi 


Bes and Itlerhnnlcal Devieas, 

I MACHINE— C B CoatLi,, New 
r Id this patent ose Is made of 
nnmiwr wheels, a spindle and a stop 
g across the wheels, the said wheels 
e beltfg mounted to turn loosely one 
ler, each wheel having Its iieriphery 


d. of the feeding de spindle, the stop bar turning w! 
rSted herewith Is a and forming a slop for the pend 
ixlally through the gpiNDLE LOt'K — Matthbw 
•n provided with the Reynolds Brothers, 128 Coal R: 
Ing part of the end (j,g, Beranton, Va The eugravl 


l-he Illustration In this < 


hold the mold parts In 
raising the mold as the 
cture progresses, and to 
the roncTCte material to 


an Improved lock for prove 
of a spindle, such, for Inst 
onl.v employed In factory 




from Its mounting, yet allowing the spladla 
all tha freedom of motion Which It now baa, 
and alao paroritting the Maoval of (he aptadle 
when the operator wlehaa tb ralaaae the larit. 
Meant provide lot moimtitig the latch In poaL 
non and theta ia a aprriai hta^lrion (or 
{wttfag 4ba latch by aM of a rWati gud «Ol|, 



SOENTIFIC AMERICAN 


JtltaAL NOTICES 

mTENTS 

U yow kaVA «a iaTCBtioii wttieli you wUh to 
■Mnt you MU writ* fully auJ f ri^y to Muito 
V G>. for sdWoa in fottrd to tlM wAy of 
obtainiaA yrotoetiou. PUmA Mud « k «ta li M or « 
modid of your iurtutioa ond a daMriitioo of 
tlM daoioa, cxplauun^ ita oyaratio*. * 

AH oommunioatioM ara atriotly ooafidaatial. 
Oor Taat yraotioa, extondiog orar a pariod of 
mora tban aixty yotra, enaUaa ua in many eaaai I 


ia aaat fraa on raquoat. Thia axplaina our 
NMtboda, tarma. ato., in ragard to PATENTS, 
TRADE HARKS. FOREIGN PATENTS, ata. 
All patanta aaourad thraugb ua ara daaoribad 


PUMP VAI.VH.— KaaBaT 1>. Ok'idn. Far- j 
fueriivllla, N F 'I'ba ODtiariny In tUla caao 
reproMnta n verllcul section of a valve fur 
suction putnpa, and oun readily acceaalble for 
tlia porpoau of cleaning or repairing An ob- 
ject of the Invention la the provision of a 






(12522) 11 W uHkH What i 


ne for adjusting the t 
elevating water al 
or. to piovlde a vn 


svitboutaeat to tliepttaataaiotha9<.>lCfVlxrii.i tueans for lifting the aame In direct down- 
AMERICAN. waid contact, lo release the water linpiUon.ol 

MUNN ^ COMPANY tn any piim,, nJ„*dy In uw- by cultlny nut 

Baasiob Offiod, CIS F Street. Waekington, D. C. position l>y moans of lugs. 

P A T IT M T <1 SECURED OR FEE n«»era and Their Acceaaiorles. 

A 1 loll I >3 RETURNED IlOTARY ENOINK -T Idkal. ramden, N 

rrea report as to PaUntaWnty, lllttsijatedOulda , . heeu tn to omtide • tn-n, ' 

Book, and What To lov.nt with LIrt of Inven- *» Pro'lde a novel form , 

rtoDs Wanted and Prien oderad for iBVBDttons of engine lu whliti a single rotarv piston Is | 
•entfrea TICTOUJ NV AND h (X) . Wattatnatoti. n C aetrsj on at seveial points tn Its rotation hy 
. tile admission Of fiesll Ull Means UIO ptO 
vlded for operating the aliutnient valves, so 

Classified Advertisements workings of the engine Means provide fur 

Adrarttsina In ihliooltiiBn Is Ti oeuta a line rmivts lontiolUng the exhaust pints The Inventor 
n“ma, ‘ Iw Itoluueou.ll 

mqaasL the mantpiilatton of a slnglo lever A fuither 

ohjeet Is to provide tueans ^)r rrgulatlug the 


Classified Advertisements 


CUSINtSS OPPORTyNITiCE 

TBhKMICSntUNCOMPAgg MBBDLK one of tha 
moatTmpoRaiutDvanttoosotttts aga. Capital oeeded 
for nauurMuriug Cortaapondeoee and Invatiigsilon 
soUettad IddraiiS, namtu Wagner,' Watarloo. WU 

WANTBU-Anum or woman lo_aot as our Infonoa 
tloo rjiMrtaTyAII or epara time No expeneawneeaaa- 
{or’iMrUau'urf SZaTAsKieU^nla^'aMielstioa b'i^ 
indlanaiiolu, ladiana. 

PATENT* FOR SALE. 

Uvalr inade ao hr spealallr deviseo aiuppar of sloiple 
Bonstruetion aad cheap waoufaeture. KrssRiealtr ad- 
ipta^UiprtDelple to aar form ursltecg hottit Also 
tauadiaD Faieni anowt others applied (or. Outrlgnt 
lUleof tbeehore.etflierseiiaraiety or together, rerms 

aaS'Vor'flirMeepisrUesl'm addrwT'i^lw 
Aroher, tbptetau (tweet, Pott of Htsilu.Trtoldail, II W 
j^<»|A|rttoW^^et«iBien, Mepobam, l4 rrederlek Bl., 

rok AALR -All ot halt latarest tn Put Horeen door 

Addreae. J W BohlneonTHaiiecB, Ark 

PATENT rOK AUT.IMOBILE NOVMhTT, eiook end 
sapiil!^ Businees eettre-heeu on the meriei three 

wwisf TVe^ToWgi;;^ 

AUTIKIOIAL BAIN. ~New yrstem of lirtgelloa eom- 
blned with eleoUIBed water Beet and eheapeet fortll- 
IBW Pataated CMiai wauled to aaplmt waa or wUl 
work on rnveltv basia Patent (or sale ("r removing 
eoale from iVult trees B. Olawin. kS W. Blh Bu. t( ?. CIt}. 

U. «. AND CANAOIAN PATENTS on oeUla gnards i 
end automat lo eeUInf fulss floor Will sand working | 
muda) tgproepeotlve loveetor for axeuiiniiloo on re- 


Ballnraya and Their Areeaaorlva. 

Nil I* UfCK — ('I.AI OK B STIUWKtA, r <> 
riox 522, Snvanaub. tin This Invention re 
iatea tn nut locks, and U pnrtli uinriv appll 
.'able to the ionstiuctloD of hik h devhis 
when used In eeeiiiliig the nuts of the bolls 
which attaih the Ush plates to the rails al the 
lull joints it (onatitutes an linprovemenl on 
lb» device No MWO,l».'ll) patented by Mr Ntlll 


the Atlantic, Kuioia, iind Into Slbeila Wh 
theio are lu ratio (hauges tluue is iilsn a g<' 
oral flow of arms of gieiiter and of Ir 
pressure to nlileh (lie liaronieter responds 
(12ri2:tl A K H aHkn Soiiit monti 

ago you imljlleliod In jour .liiswiis to Con 
gpondmtH un • tidauulloii lo show that It i 
object sinks HI 111, suifini of water. It w 
sink to the tsittoui, no matter tiow (le< p t 
wntei luuj be ibe gtenlei pnsstiie at 1 
creasing depib having no elfeit to kisp t 
objei t slispenUtd I liiclosi III lents In ci 
riDcy and postage will you kindly send i 
a ropy of joiir pn[S'r containing that sla 
moiitl Ur, It you prefei, lepnbllsli jour « 


A The qiiesllou of sUiklng or floallrig Is de j 
leriiiliied by u law known as tlie Priiulpb of] 
Archliiiedm It Is that an Immeised bodj Is | 
buoyed up b> a forci equal lo Ibe weight of 
I Ibe fluid displaced If ii body under wiilii 
I weighs less than the water II dlsplacis li will 



■ wi Iglit of tin snbnnirin' aie tbungid by adiiiU- 
lliig oi teiuovlug wall I to adapt It lu Its 
; di sired ilipib, and It Is made to have Just 
I the weight piopti foi the levi 1 It Is to main 
I tain If It should begin to sink and no 
|(bntiKe were made lu It, It would coullnui to 
I sink to the bottom It Is no ixts'pllon to the 


REAL estate. 

IA I, AND, planted and opwrai 
wild Invvstniwnt BlaM flga I 


templatea the uae of li 
venting the nut from 
and the prlnclimt ohji 
to provide means for - 

Injured or dlsplated 
larger figure lepieaeiil 


preseiil esse, the Invention c 
use of Iniprured meaiiK for p 
lilt from rotating on the hi 


covering the mechanism 
I) prevent It fioni bi liig 
Thu illustration lu the 
s a side elevation of a 


IiOCAli RBPRKHNTATIVB WANTtD. gplendid 


batlnesaTMo am lelkiag or traveling This u eo eiceu- 
Hpnal oapoftaaliT for • man in vour seetton to gat Info 
a bla payim burtflaw wiSuul eapltafa^ baeome Inda- 


railroad rail Joint Bbowlnn a inodlfled form of 
tlio invotitlon , and tho anoaller la a pinapor 
tUi* view of H modlflt'd form t>f the lork plate 
CAB KTAKI*; rtX'Km — 4 'Iiakiws rnKn, 
Ironwood, Mhlt Tbla toventiun lefriR to 
load retaiulua ujepftH for vehlclaa, and eapi - 
dally to mvaiiR wlieroby ildo staki » are po**! 
tloned upon pifltform and loiurluK cam. and 
wbldi may lx hold In verCIral poaltlou aKnJnet 


eoouEh clfiHt To put II In another rh\ the 
HlhkIuK: body tiocoines drnaei mor* rnpUlly than 
tin water doen at Increased d<.(Mhs, ami h*» 
muMt tonttnuo tii aluk TIiIk Ih one uf thi 
gui ntionH <»f frtxjuent rMUriMKt \\e le 
iNiitiy KOM thi (iMftUiint of cotitpri'8sl|illK> 
of steel, one of thi‘ hanlewt imtala and Koni 


“Spare the Oil and 
spoil the Car” 

Pennies saved on oil or 
grease may mean dol- 
lars spent in up-keep 
— not to mention an- 
noying delays or the 
shortened life of your 
car. 

For motorists who 
recognize the economy 
of using the best oil 
we have produced 
Polarine. 

It is not a low-priced 
oil. But in the long run 
it will prove sound 
economy. 

Polarine Oil goes 
through special proces- 
ses of distillation, pres- 
sing and reducing. It is 
; then carefully cleaned 
and filtered to remove 
impurities and free car- 
bon. This secures the 
correct lubricating 
qualities for gas engine 
use. 

Polarine leaves no 
appreciable carbon 
deposit. 

Its consistency or 
“body” is not materially 
i affected by either high 
or low temperatures. 
It flows freely down to 



STWO fWi PBOMT- MaawiM. flgiul I 
lai J wIlT niUl Tuq tab migium* 
Befora yon invM • 4onw uf- 



^Befoiw yon invM a dqlinr nof- 

■ gmttius -It Is "Ot? W • >UI>T the pressure of o load, or may 
‘yob’^^ iW'IS? IMW lesst't* » puslllon of nnfety 


(1252r>) K P W. asks' If a locomo 

tve druwlng li*u paHHcngMi ahtn runoing nt » 
ale of aiMHfd of inlh’s on ln>ur. ahiiuld bav«* 
very wIkm’ 1 of thi locomotive ntid of each tar 
eciirelv Uh k»d ut the wami* inoiuent, would 




object la to provlije a stake pocket capable of > 
dlMugaglng the stake quickly without time ' 
being lost In euttlng off the atako clone to the < 
pocket, ami the conaeqiisnt ramnvab of tbn ' 
short piece therefrom ; and has for a further 
object the provision of means whereby any 
form of stake may bo used, or tn which a 
particular shaped set of stakes may be esr- 
rled He Illustration sbowa the device applied 
to a car platform 


be lot'kcd to the tiaik suddenly we can o 
saj that neither wheels nor ear bodies, 
anv otbei moving particle, can ever be inttat 
stopped fxev'pt by Infinite tom, that la, b 
foi<e greater than any known quantity 


ima 


POLARINE OIL (in gallon and holl 
gallon sealed tans, in barrels and hull 
barrels), POLARINE TRANSMIS- 
SION LUBRICANTS, POLAKINb 
CUP GREASE and POLARINE 
FIBRE GREASE. 

Those lubricants covci the ik e,ls n| 
every pan ol the car 

“Polarine Pointers’ w he h includes 


StAndard Oil Company 





Gummi AhuMI W iito 

Electric Piimar Flm 


Ju«t Right 
for Your Pipe 

and “just right” 
means a great deal 
It means, first, Vel- 
vet packs well m yoiir 
I ]ui)e It means the 
draw is perfect, easy 
and s m o ( 1 1 h . It 
means a cool smoke, 
tree from “bite,” 
luirn or dryness 
And It means a de- 
licnnis flavor, rich- 
ness— everv thing you 
exiJfct. Only the 
choice middle leaves 
of Hurley will give 
all this — niellowecl 
to a point of perfec- , 
turn in their native 
Kentucky climate, 

Selected by experts who 
were born there and httnv 
which to buy, In smok- 
ing tobacco “smooth- 
iiesR" IS paramount, 

V civet 18 the " Sniootli- 


Spaulding & Merrick 


“ Amk the man who emokes it ’ 


wires at a high voltage over sin eatanded 
area there la little dltferenos Ifoai a 'point 
of view of risk to life between one high 
voltage and another. Only the beet of 
conatructlon should be used and proper 
provlalon for safety must be observed. 
This iB not always the case with distri- 
bution eyatema having a voltage of about 
2,000, and for that reason a voltage of 
10,000 volts hag an added advantage. 

I With a co-operative system the farmer 
can erect much of the line work himself, 
thus accompllshinK a saving. Poles may 
I be prepared In the winter time when 
work is not heavy In some of the newer ; 
transmission installations, concrete poles 
are used with suceesa and improvement 
I In appearance. They are about 25 feet 
I high, tapering from 15 Inches In diameter 
at the base lo fi Inches at the top. rein 
forced tlirougbout with steel rods Such 
poles can be made at home at any con 
venlent time of year 

With a high voltage system and proper 
line construction the poles ought to be 
spaced not less than 200 feet apart and 
should take the most direct route from 
the source of electric supply to the point 
at which current is to be uaed The Im 
mediate land over which the line passes 
should be assigned as a permanent right 
of way, proper provision for legally doing 
this and protection from malicious or 
meddlesome persons being made 

The cost outlay In constructing such a 
distribution system would bo found re- 
markably small if the farmer should make 
and haul all poles and cross arms and 
supply the rough labor for setting poles 
and stringing wires The actual expendi- 
tures would, therefore, be only in pur- 
chasing wire. Insulators, guys. etc. thai 
could not be had on the ground The 
number and size of transformers and 
meters would vary according to the Indi- 
vidual demand and local conditions 
These, however, each one should buv him- 
self In the same manner that he woi/ld 
electric motors and lamps With such a 
system, all purchasing should be taken 
care of co operatively, thug Insuring to 
the Individuals the benefit of quantity 
prices In conjunction with the power 
plant a creamery, laundry and grist mill 
could be equipped and operated at very 
little extra expense, as the buildings and 
power avaltable would prove ample for 
this 

The total cost of the undertaking, as 
here outlined, including power plant and 
line consIriK tlon, would be in the neigh- 
borhood of $30,000, to be borne by twelve 
subscribers, thus each must contribute 
the equivalent of $2,500 cash Certainly 
a successful farmer having upward of 
.300 acres should be able to muster this 
amount, if the investment will result in 
economy and safety 

The cost of operating a water power 
plant is naturally small, and It consists 
merely of the Interest and depreciation 
charges, and the salary of one or poa- 
slbly two men in attendance if the 
plant is to give day and night service, 
then two men will be required, other- 
wise one is all that is necessary The 
farmers' need for lighting during the 
early hours of the morning and the con- 
venience of having current for this pur- 
pose at any time of night or day makes 
it a better equipment lo have two men 
avallntde for duty The total salaries 
on this basis would approximate $2,000 
per annum and with B per cent Interest 
and a like amount to cover depreciation 
and maintenance of the entire equip- 
ment, we have a total yearly cost of 
$5,000 

In regard to the amount of electricity 
that each farmer would be likely to use 
with a total equipment averaging In ca- 
pacity the equivalent of 50 electrical 
horse power, we are safe In assuming a 
load factor of five to ten per cent for 
eight hours per day 

raking the lower figure, this repre- 
sents 21) horse power hours per day tor 
each ef the twelve farmers, fer which a 
rate of 10 cents per electrical hor»^ 
power hour wouW bo a proper 'charge for 
the subscribers to pay for their service. 
This would, therefore, provide a mlsl-i 
mum yearly Income of |«.000, assuming 
that this average amount of electricity is 
. consumed for 200 days each year. HNKlite, 


<m the bmis of this •omewhat o<il«r<oos- ; 
servaUve eitimate, there wduM be auAI- 
oleat yearly return to pay the coat of 
full operation and insure a SO per cent 
margin for profit. The plant dlBcosaed 
la of Bufflclent capacity to take oare of 
the maximum demanda of all the anh- 
scrlbera at any one time, and as two power 
units would be Installed of equal sise, 
cither one would {lave capacity for the 
average demands 

This outline of a real practical oppor- 
tunity for farm betterment ie only typi- 
cal of several that the writers themselves 
have observed, and, doubtless, there are 
hundreds of small water falls of this 
character available If we but look for 
them 

To be sure 11 is hardly to be expected 
that the farmer as such is going to un- 
ravel the mysteries or details of a prob- 
lem of this kind alone, but we shall 
expect his Interest and foresight in rec 
ognizing the merit of such a scheme, 
snd, once finding out Its practicability 
mastering the situation by so organizing 
that It may be successfully carried out. 

The manufacturer finds capital and 
skilled assistants to convert his new 
ideas into practical commercial form, 
and the farmer to be successful must 
follow the same course. 

Strem in AeropUnes in Curvilinear 
and Fancy Flijrht 

(OonttTuua from raoe 1»».) 
frolic and fantastic flying 

In order to obtain actual data for the 
fluctuations of stress In an aeroplane in 
varied flight, I would suggest that a rec- 
ord be taken of the stress or strain of 
some tension or compression member of 
the machine In action, or simpler still, 
perhaps, that a record of the aeroplane's 
acceleration be taken, and more particu- 
larly its transverse acceleration A very 
simple device to reveal the transverse ac- 
celeration of the aeroplane In flight would 
be a massive index elaatlcally supported 
A lath or fiat bar stretching lengthwise 
of the mnchlnc, one end fixed, the other 
free to vibrate, and carrying a pencil 
along a vertical chronograph drum would 
serve such purpose. The whole could be 
incased from the wind aa shown in the 
sketch (Fig 2.) 

An adjustable sliding weight could be 
sot to Increase or diminish the amplitude 
of the tracing, and an aerial or liquid 
damper could be added to smooth the 
tracing The zero line would be midway 
between the tracings made on the drum 
by the stationary instrument when rest 
Ing alternately In Its normal position and 
upside down, the disiance from this zero 
line to the actual tracing of the station- 
ary Instrument would be proportional to 
the aeroplane stresses In level rectilinear 
flight, while In level flight on a curve. 


PERRSTlVAIII^fcit 

B£TW£d>S<^ 

Through the uplands and , 
valleys of Pennsylvaniji, over 
the 'plains of near west 
is a pleasant route to travel 
in the suromer-time. Espe- 
cially on a train of the high- 
est grade over a completely 
rook-ballasted roadbed. The 
perfect appointment of the 
train yields the maximum of 
enjoyment; the lay of the 
land insures the minimum of 
seasonal discomfort. 

The “ Pennsylvania Spe- 
cial” makes the run mostly 
in the cool of the evening 
and at night. This is the 
ideal time for travel. It is 
the business man's closed 
period of the day. 

The ” Pennsylvania Spe- 
cial” IS in the highest respect 
the Busy Man’s train. It 
runs in his idle hours while 
business rests, and delivers 
him when the trade of the 
day begins. 

Economy of time is the 
pith of an undertaking. 

The “ Pennsylvania Spe- 
cial ” the original 18-hour 
train, all-steel, perfectly ap- 
pointed, leaves Pennsylvania 
Station, one block from 
Broadway at 32d Street 4.00 
P. M. and arrives Chieago 
8.65 next morning. It leaves 
Union Station, Chicago, 2.45 
P. M. and arrives New York 
9.40 A. M. next day. 

Other fast trains. 


Fig. 4. — Reaultant force due to horizontal I 
wheeling. 

either horizontal or vertical, the devla- j 
tlon of the mean tracing from the zero 
line would Indicate the actual atreaa In 
the machine during such accelerated 
flight. Of couree the drum could be 
omitted and a simple icale put in Its 
place, BO that the pilot could observe the 
mean excursion of the pencil or pointer ' 
from Instant to instant. Also, the damp- 
ing of such excursion could he adjusted 
to any amount In the proposed instru- 
ment, If the vibrating lath fitted Its In- , 
casing box closely, with an adjustable 
passage for the air as It moved to and 
fro, or If light damping wings were added - 
to the lath, or fiat pencil bar. 

Another method would be to obtain by 
instantaneous photography the position of 
the centroid of the. aeroplane at a number 
-of Buccoazlve Instants, from which could 
be determined Its speed and path, or V 
and R of the first equation, by which data 
therefore the stress could be read from 
the first table. 

Perhaps the simplest plan would be to 
ladd an acceleration jmnholdet, with its 
spring and damper, to any recording dram 
the aeroplane may carry for recording 
the air pressure, temperature, fpeed, etc. 
Indeed, all such records could be taken 
on a single drum. 
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IFOR AUTOMORILSil 






SaSH^KAMEIICAN 


j < A ««im « (ttvfeet, towr* o^- I««b> aim- 
• ’tiK 'tittt attttable tor revMt)A« Uia vary- 
ing atresa In an a«roplane, will occur to 
gay gngtoMr who may giva tb« aubject 
bia attention, g&d It la deatrable that 
aatne one obtain rongbly accurate data 
for the streaaea developed in actual 
flight. Tbia le dealrablp In the Intereat 
both of aeroplane dealga and .of prudent 
manipulation. 

It la commonly auppoaed tty aviators 
tbat the Increment of apaed due to diving 
la very prodlgloue. An easy formula 
win determine the major limit of such 
apeed Increment If the Initial and nat 
ural speed of the aeroplane be v, and the 
change of level In diving be h, while the 
speed at the end of the dive la V. the 
minimum change of level necaaaarr to 
acquire any Increment of apeed V-v, may 
be found from the equation 
h = (V-v)/2p 

And if, aa before, a be taken as 22 mllea 
per hour, the equation reduces to the con- 
venient formula 

^ = {7.t>)/30 

In which V and v are taken In miles per 
hour. Asaumlng various values for 7 1 
and 0, the following table has been found | 
for the corresponding values of h In 
feet. 

lUiniMtim Chonge of Level Heccisary to 
Produce Vortoita Speed incrementt. 


“tf J j Increjoents o 

^ MllH Hour 10 I MU*i 


For example, If the natural speed of 
the aeroplane In level flight be 50 miles 
hou end the aviator v-iahos to in- 
crease the speed by 20 miles per hour, he 
must dive at least 80 feet, assuming tbat 
the aeroplane falls freely, like a body 
In vacuo, or that Its propeller overcomes 
the air resistance completely: otherwise 
the fall must be rather more than 80 
feet 

A very Instructive and spectacular con- 
test could be arranged to determine 
which aviator could dive most swiftly 
and rebound most suddenly, the prize go- 
ing to the one who should stress bis 
machine most, as Indicated by the ac- 
celerograph above proposed; but to avoid 
danger the contest would have to be aii- 
pervlaed by competent experimentalists, 
and would best be conducted over water 
It Is safe to say that more than one well 
known aeroplane would be denied entry 
in such a contest, for lack of a sufficient 
factor of safety 

What the Mirror Does to You 

IContinnetl from pau» m > 
his clothing, only he would have to put 
his right glove on what used to be his 
left hand' 

While there Is 8 certain comic element 
In the point of view thus presented, It 
has as a matter of fact a number of Im- 
portant serious applications. The ffrst 
point to note is that no ordinary opera- 
tion. such as mere rotation or Inversion, 
can possibly effect the change which the 
mirror produces. No turning Or twist- 
ing df your right hand glove can ever 
make It Into a left hand glove— except 
that one operation of "turning it Inside 
out." With moat ordinary objects this 
operation Is of course quite Impossible. 
Two ordinary objects therefore which are 
related to one another as the rhUit hand 
la to the left, or In other word*, as one 
objact la to lU mirror Image, cannot by 
any sort of transposition be wade to 
cotnoMe, like two oongruant flgurea of 
gaomatry. 

Thla fact baa found an interesting and 
Imponant application In organic chem- 
istry. It Is ftWttd that cerUln chemical 
compounds occur In patra, the two mem- 
tteva #t each pair being practically Iden- 
tical In all their properties, but while 
one youtes the plane of polarisation of 
jHrtartaed light to the right, the other 
iHAatM the sanle hy an wjual amount to 
tbi left Now the enrloua thlu ts nb- 
Ailn^afl, tbat in ovary oaaa la a*Jch the 
tmnaia (^«Boh a campajiMM’la known. 
It tg fonad to eontata A -fttwlM asym- 
AMlAfto ogyhsa atom, thtt Ja to say, one 


which Is linked to lour different groups 
or radicles. An example of this kind la 
lactic sold, whose formula Is 


COOH 

It will be observed that the central 
carbon atom has four unlike groups at- 
tached to It. Its solid model of such a 
formula Is made, with the links extend- 
ing evenly out from the central carbon 
atom, it Is found that there are two pos- 
sible arrangements of the groups — and 
the two are related to each other as an 
object Is to Its mirror Image, or ae the 
left hand Is to the right. 

This is shown In our last Illustration 
(Figs, 6 and 7), In which the central 
carbon atom of the lactic acid molecule 
Is represented In the mstomary manner 
by a regular tetrahedron, or four-angled 
solid. Each corner of this tetrahedron 
represents one of the bonds or affinities 
of the central carbon atom The four 
gronps attached can he arranged In two 
and only two Insuperposable arrange- 
ments, as shown, of which the one Is the 
mirror Image of the other 
This Is true only as long ae the groups 
attached to the central carbon atoms are 
all dissimilar, aa la the case In lactic 
acid As soon as two or more of them 
are alike, only one arrangement ts pos- 
sible The fact that such an "asym- 
melrlr” carbon atom occurs In all op- 
tically active carbon compounds whose 
formula is known (and they are exceed- 
ingly numerous) appears too signlfl- 
cant to be ascrlbahle to accident, and It j 
Is enstomary to regard the two twin 
forms— optical Isomers as they are called i 
—as represented by the two possible 
space formul*, although there Is at pres- 1 
ent no means of Identifying each member 
of the pair of corapounda with a par- 
ticular one of these two formul* 

The reader will recall that In analyti- 
cal geometry also It Is necessary to dls- 
tloguiah between two klnda of systems 
of rectangular co-ordinates, which are re- 
lated to one another as object to Image, 
or as the right hand Is to the left hand j 
Here also the two arrangements are 
“Insuperposable." and form two distinct 
systems Since mathematical treatment 
extends to Innumerable applications of 
all kinds in different branches of science, 
this relation of the object to Its image 
1$ one of pretty general Interest 

A Forest Service Circulai on 
“ Chaparral ” 

B ulletin 86, entlUed "Ohaparral,” 
by Fred 0 Plummer, geographer of 
the Forest Service. Is a publication deal- 
ing exclusively with a type of plant for- 
mation tbat has never before been made 
the subject of study It Is a work that 
Is justly called the pioneer In Its field. 
Chaparral Is an Americanized term for a 
distinctive type of growth, which Mr 
Plummer describes as a mixed forest of 
stunted trees, and Is the result of pecu- 
liar climatic conditions, It forms an in- 
termediate stage between a true desert 
and tlmberland The author classlfles 
wild lands Into eight distinct types, as 
follows desert, barren, grassland sage- 
brush, brushland, chaparral, woodland 
and tlmberland The first four and a 
part of the fifth do not bear trees, the 
balance are forested areas Chaparral Is. 
therefore, a general term for a type of 
mixed growth of stunted arborescent 
plants, and Is not. as Is generally sup- 
posed, a name given to one particular 
species of itlants 

The circular deals with the natural and 
artificial forces now In {deration, which 
tend to limit or extend the range of dis- 
tribution of chaparral forming species I 
I This Includes, not only blatorlcal records j 
I of past forest conditions In a chaparral ] 
region, hut also a conalderatlon of its 
present coudltlon In relation to forestry 
and conservation Haro the chief topics 
are geographical conditions In the cha- 
parral area; chaparral and the water sup- 
ply; vertical range of chaparral; compoal- 
tlon of chaparral; amount of shade pro- 
duced, and the value of the different spe- 
cies. Although the central feature of 
the treatment la the effort to keep clearly 
before the reader the value of chaparral 
aa a conservator of Amtar, Mr. Plummer 
also dlsooaaea the comswrolal usas of| 
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»oiDe of the tpeclet for fuel, fenclnc, for- 
age, bee-pasturage, etc. 

The forester's point of view la alat> 
vividly Illustrated In the chaptert dcaliRS 
with methods of protection against ilra 
and artificial restocking of iudfo valtM' 
hie siMieles after fires. Not only is the 
work entirely new In aubatance and Ito 
method of treatment but It it fully 
abreast of the latest research, as shown 
particularly by the nomenclatoro of the 
species considered The tltustoatfona are 
numerous, wisely chosen and well execut- 
ed The pen drawings of the principal 
species of chaparral are excellent and all 
the half tones are clear. The addition of 
a small map engraved In colora, showing 
the distribution of chaparral, la a unique 
and valuable feature of the lllustratloba. 

While this bulletin la Intended primar- 
ily as a work for foresters in western 
United States and for forest studepts In 
general, and will probably be read, chiefly 
by technical foresters, neverthejess Its 
readable style, choice and arrangament 
of subjects and emphasis laid upon' scien- 
tific accuracy, ctnoot fall to commend the 
publication to any one who may be Inter- 
ested in reading the story of our large 
areas of stunted forests In the West. 


The Current Suppleniait 


contributes an article on the Potter's 
Clay Industry. — A very Interesting sug- 
gestion for a new method of estimating 
the duration of geological ages is made 
by Mr Arthur Holmes — Wa bring some 
new Information regarding that Import- 
ant modern development the Diesel en- 
gine, as applied to marine use. — The elec 
trolytlc smelting of Iron has for some 
time been attracting attention Consul L. 
J Fuller, of Gothenburg, Sweden, reports] 
on the production of pig Iron by ' elec- 
tricity.— The application of metallo- 
graphic diagnosis to the effect of mechan- 
ical treatment on the structure of metals 
is discussed by our Paris correspondent — 
The fifth instalment of Donald Murray'a 
article on Printing Telegraphy appears in 
this Issue — The electric locomotive for 
the line running through the tunnel In the 
Ixitschberg la described by our English 
correspondent. — Mr Feldhaue gives us an 
Illustrated account of the "Evolution of 
the Umbrella "—Prof WMeper discusses 
some of the dangers of aeronautics, and 
remedies against them —R A Smith gives 
an account of the highways which the 
Romans built through and about the pres- 
ent site of London —A. B OuterbrMge 
discusses the uses and Hroltatlons of man- 
ganese and silicon In foundry practice. 


An Exhibition of Labor^aviiiff 
Apfrf&nces 

T he United States Government Ex- 
hibit of Labor Saving Office Appli- 
ances was held on two floors of the Union 
Building In Washington city. July 6th to 
15th, and the display Is said to have 
equaled those of the Madison Square 
Garden and the Chicago exhibit of last 
March. Being held under government 
auspices the display involved no cost to 
the exhibitors for space, light or beat an<j 
the large market promised by the gov- 
ernment service altrarted mannfaeturers 
from all directions, the articles exploited 
ranging from lead peni Us to the most 
complicated forms of apparatus employed 
In office work Good attendance was as- 
sured as government employees received 
tickets for the exposition and were 
granted leave for the purpose of attend- 
ing and opportunities were afforded fof 
their recommending such appliances as 
appealed ejjpeclally to them Of the 
hundreds of appflances shown. It Is 
doubtful If there Is a single one which 
would not find a useful place in any large 
office establishment 


Exchange Professor In PrsBce.— The 

exchange of professors recently arranged 
between Harvard University and the 
French .Ministry of Public Instruction 
goes into effect next winter, with W M. 
Davis (recently exchange professor In 
Berlin) as the first exchange professor 
In France Prof Davis will lecture or 
land forms Prof Diehl, of the Sor- 
bonne, win lecture on ByMntlne bUtory 
at Harvard. 


KlMtridtjF 

nttMOi Amlvarsary of tiio DymuHAi— 

Fifty years ago Sr. Antoato Pacliootil 
invented the first coramerolal type dyaar 
mo. This event Is soon to he celebrated 
In Pita At the time he Invented the dy 
namo. Pacinottl was a student at the Uni- 
veralty of Pisa. He used a ring arma- 
ture of the type now known as a "Gramms 
ring," having been reinvented by OTamme 
In 1870. It was not until 18*1 that Pad- 
nottl'a dynamo attracted much attention, 
when, at the Paris Exposition, a diploma 
was awarded to the Italian Inventor 

Railroad Car for Transformers. —A 
striking lllustrstlon of the enormous size 
of some of the transformers made in 
I these days Is shown by a new type of car 
built for transporting these transform- 
ers by rail The car referred to Is pro- 
vided with a cuUout at the center, so 
that the floor la brought to within two 
feet, two Inches of the tops of the rails, 
this being necessary to give sufficient 
clearance under bridges. The car Is 8S 
feet 6 Inches long, and In the cut-out 
portion will carry a load of 150,000 
pounds. 

Street Lamp* of All Kinds in Chlome. 
—Figures given In the recent annual re 
port of the Department of Electricity of 
Chicago, and quoted by the JUleetrical 
World, show that the total number of 
public street lamps in service on Decem- 
ber 3181, 1910. was 37.994 Of these, 
12,866 were municipal electric-arc lamps, 
898 rented arc lamps, 11.990 gas-mantle 
lamps, 6.426 gas flat-flame lamps and 
7,319 gasoline lamps The cost of rented 
arc larope is |75 a year, municipal arc 
lamps |61 96 a year, mantle gas lamps 
118 91, open-flame gaa lamps *15.41, and 
gasoltne lamps 126 40 

An International Eaoctrk Rnilrond.— 

An electric railroad Is to be built which 
win run in three countries, Italy, Swit- 
zerland and Austria, and It will greatly 
ahorten up the distance by rail from 
Milan to Munich On the Italian side 
It starts from TIrano, which Is th# ter- 
minus of the Valtelllna electric road, and 
crosses the Swiss frontier by a flvs-mlle 
tunnel through the mountains, reaching 
the Munster Valley. It then crosses Into 
Austria to Mals, and this point will be 
connected landeck by a line which the 
Austrian Government is to build This 
latter point lies on the railroad leading 
to Munich It la probable that an elec- 
tric section wlU be also run trost Las- 
deck to Munich. 

Energy Gonsnfed in London and in 

New Yoriu— The returns Issued by the 
London Cotmty Council, and quoted by 
the Electrical World, relating to the 
amount of electricity generated In and 
around London, show that In London the 
borough councils generated or purchased 
91.861.181 kilowatt hours, of which 75.- 
11 6,998 kilowatt hours, or 82 per cent, 
was sold. Information regarding the 
kilowatt-hours genersded by the London 
companies Is not available, but they 
disposed of 137.211,288 kilowatt-hours. 
Whether this Included that used by the 
railways Is not stated. In New York city 
the ancount of energy generated by the 
publio-utlllty companies last year Is esti- 
mated to have been 1,750,000,000 kilowatt- 
hours. 

Mechanical Anwietec.— A novel "cur- 
rent gage” has Just been invented, which 
Is designed to give a fair approximation 
of the current flowing through a con- 
ductor without cutting the conductor or 
Interfering with Its operation in any 
way. The device consists of a U-ahaped 
magnet of laminated soft Iron, securod to 
a handle, an arm Is fulerumed to the 
handle with one end serving as an arma- 
ture directly over the poles of the mag- 
net and the other Is fitted with a leaf 
spring engaged by a set screw an the 
handle, whereby the armature may be 
moved Into or out of engagement With 
the poles of the magnet. If It be desired 
to measure the current in a conductor, 
the TJ-shaped part is placed over the con- 
ductor, and is electro-magnfftioally ener- 
gized thereby The set screw Is then 
turned to force the armsture away from 
the pole and when It has been moved 
far enough to spring away, the swmher 
of amperes passing throurt tbs conduc- 
tor will be Indicated by a band on the 
act fcrev, wblcb gweapg over a grafhaMied 
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SciMioe 

latcraatioiuil Aeronautkal Cobcnm. 

— The fifth International aeronautical I 
congreas will meet at T^rtn October 25th I 
to 3l8t, 19n, under the presidency of j 
Commandant Renard. The last congrees 
met at Nancy In September, 1909 

A Language of 300 Worda. — In the 
more Inaccegelbla parts of the Sierra * 
Madre Mountalna, In northern Mexico, 
live a curious people called the Tarahua- 
marla Many of them dwell In caves, 

' but they have also small villages, all of 
them about 8,000 feet above sea level 
, The Tarahuamarls are small In body, but 
poasesaed of muih endurance Their only 
food la maize, and they manufacture a 
drink called teshuln, from the same co- 
real Tholr language la limited to about | 
300 worda, and they cannot count beyond 
ten. 

' Color .changing Paints.— Members of 
the Physical Society In London were 
greatly Interested at a recent meeting by 
an exhibition of specimens of paints 
which change their color with variations 
of the temperature One of these palnta 
la red at ordinary temperatures, but 
turns black In a few seconds when 
warmed In front of a stove or otherwise 
heated to 206 deg P Another paint Is 
yellow until heated to a temperature of 
113 deg F, when It becomes dark red 
They are called "heat-lndlcaflng paints’ 
but are little more than scientific curi- 
osities 

Contaminating Gases Turned to Use.— 

An Instance of the transformation by 
scientific means of a deleterious into a 
useful subatanc-e Is furnished by a pro- 
cess employed In Germany In connection 
with the manufacture of superphosphate 
fertilizer where apatite is used The 
large volumes of hydrofluoric acid that 
are given off seriously contaminate the 
atmosphere, but by the German process 
these gases are recovered in the form of 
fluoslllclc acid, which Is used In the man 
ufacture of arttfldal stone for hardening 
soft limestone and sandstone, and for 
5 .other purposes 

Filtwed Water in Bamboo Stems.— 

Yapp, the English naturalist who has ex- 
plored the mountain ranges of the Malay 
Peninsula, reports the fact, not gerthrally 
known, that In several species of bamboo 
the hollow Internodes — the parts of th' 

, stems between the Joints — are stored 
with large quantities of naturally filtered 
water The knowledge of this fact might 
be of great service In an emergency Mr 
Yapp alco discovered, on Uls last visit, 

. two species of ferns, growing on trees, 
whose thick, fleshy stems are filled with 
‘ galleries tunneled bv ants, the ferns thus 
forming living nests for the ants 

The John Scott Medal for McFarlan 

- Moore. — Mr D McFarlan Moore has 
been awarded the John Soott Legacy 
Medal and Premium by the city of Phlla 
delphla upon the recommendation of the 
Franklin Inslltute. The award Is made 

- In recognition of Mr Moore's sclentlflc 
, Investigations In the development of the 

art of vacuum tube lighting, covering a 
period of many years Mr. Moore's sys- 

- tern, as our readers know, consists briefly 
. In converting electrical energy Into light 

by passing an alternating current of 
electricity through rarefied gases In 
glass tubes Bv a variation In compo- 
sition of the gases In the tubes, and the 
. degiee of their rarefaction, the color and 
, Intensity of the light produced are con- 
I. trolled. 

• Fever in Plants,— Not only animals but 
, plants may suffer and die of fevers. Is 

- the conclusion reached by the French 
savant Du Sablon When a human being 
has a fever he loses flesh on account of 
the Increased combustion, the quantity 
of carbonic acid respired from the lungs 
being augmented from 70 to 100 per cent 
A plant attacked by a ferer, which may 

, be caused by a wound, rapidly oOnsumes 
Its reserves of organio matter and be- 
^ comes enfeebled, sometimes suArlently to 
' cause Its death Du Sablon has experl- 
" mented with potatoes rendered feverish 
I by cutting them. The temperature soon 
I rises about one degree, and the quantity 
of carbonic acid given off Increases aov 
■ eral hundred per cent. If the potato sur- 
vives, Ita “respiration'’ after a few days 
I. becomes normal, but It falls into an en- 
feebled state, resembling that ot a person 
f. coovalescost from a long fever. 



Circulation 

VIEWED FROM BEHIND THE SCENES 

Why forced cuculabons are not worth one hundred cents on the dollar — Advertisers 
need to know not only how much the cnculahon is. but also how it was obtained. 

By HENRY H. HOWER 

AJetril$lnt Monattr. The F B Skami fAulomotik) Co 
Slowly, but us nurcly as the passing of execmive (aii,icii\ bliorllv after taking up 
time, a new idea is making itself felt m iiiy work, then lame one d.u the repre- 
advertismg I'hat idea toini-its in (Mying sentalive of .i “ suhsi ripticn and i ii< illation 
foi ciri III moil UKordmg to the quality of Inircau " To mt a long story short, he 


paying for manv sold copies The time 
is steadily passing whin so-maiiy-thoiisaiid 
readers for siuh-and-siu h a rate c-m get any 
and all business Thinking men arc realu- 
ing the fact that the hundreds of thousands 
vrasted in advertising i m be diverted mio 
producing rlmnncla On evciy ode thn 
idea IS cropping out * 

A few years ago —and to-da\ in mans 
erases — very large circulation meant heavy 
advertising yiatronage In some rases this 
was justihed, but very often it was cjuilc 
the leversc. More and more .idvertismg 
managers are roiniiiencmg to think more 
deeply and to anahzc btatcmcnis whii h be- 
fore they had taken for granted 

Probably the best example of this class 
of advanced ibmkrr is h, St Hiiio I rvsi. 
Mr Lewis is outspoken m his demmi lation 
of the old method “It is the most eiio- 
iieoiis idea in advertising," Mr l^ewis 
said, reccntls “There is no sense in biiv- 
ing circulation merely as c irrulation— it is 
wiiat composes that circulation that counts 
f wouldn't gne two cents for a hundred 
thciuiand circulation if I had no way of 
knowing or finding out something aiour 
that circulation ” 

There are puhlications of 5O,U(J0 in this 
country whose columns are worth more to 
the majority of advertisers than others of 
double, and even treble that figure l*cr- 
Bonally, I would willingly yiay Fwice ai , uch 
for space in the former as in the 1, rr. 
And the time is coming when valuahlt 
circulation — among quality readers — will 
win its own battle 

Uitrn’ Several years ago I became con- 
nected with a small semi-trade paper in an 


offered to get me .c; nuirty ihoitianJ suh 
SCI iFtionj us 1 HijntCi/ in any State oi States 
desired — to delucr them wiihm sixty d.i\ s 
and loconform tci ihi posi-nffirc regulations. 
All tins without any effort oi, mv part, hut 
with c’oiisiderahlc expense Suppose all 
this had been dime— the circ ulalion boosted 
to ten or fifteen thousand -aggressive ad- 
vertising met) i>ut III the field The busi- 
ness would li.ave come in, without doubt 
flow is titc iiciverti . mg manager to know 
that some of the various piibliraiions he is 
using arc not doing these veiy things ’ 
This mav seem an ixtrime [Hisition, and it 
Is douhties cipeii to inticism, hut there is 
more trutii m it thin manv will rare lo 


found that there was a greater differeiii 
between well-known peiiodicals than I h. 
dreamed of before The idea of jiavtng fi 
tht qsiahh of the inihlication and its reade 
means a good deal more to me now th, 
it did then 


readers It’s the genuine i 
publication that is responsihh 
setting in a strong drift tower 
Illations which have thi ii 
Prsnirrs’ Ini, Jiih 6, /O/ / i 


HARPER’S MAGAZINE 

Thlrtyfiv* enU a copy Four dollora . y«ir 

If you care to know more about this — write 









30 Horse-Power Five-Passenger 
Fore-Door Touring Car — $900 


A MONTH ago we made the first an- 

nouncement of this car. Our prediction came 
true. The entire industry sat up and had a 
good look. The day of that announcement dealers 
wired from almost every section of the country. They 
came to the factory in droves. Agents that last season 
bought 100 cars this year contracted for 150 and 200. The dealers 
from the metropolitan centers advanced their orders in proportion. 
Others that formerly contracted for 1000 cars signed up for 1500 for 
1912. In one week we signed up nearly 8000 cars. One of our deal- 
ers alone takes more cars than most manufacturers turn out in a 
year. For the coming season eighteen hundred dealers throughout 
America will handle the Overland line. 


Thii oar in oow ready for demonat ration If tba 
Overland dealer in your town hasn't received one he will 
in a few days Wait and see it. To fully understand 
the exceptional value of this car you have but to eompnre 
It with what the entire market has to offer for 1912. 
Study the speoifioations below oerefully. In what other 
car will you find luch value et such a priocP What ina> 
chine under $1250 can you line up afiainst this and item 
for Item see so much for so little money. Whan you atop 
to consider the fine, thorouifh ooiutruction— tba heavy 
drop for|(ln^s — the presaed ateel frame— the aefeotive 
transmission fitted with F. & S annular bcarinffa (which 
the most expensive cirs in the world use) — the 30 horse* 
power motor, the bi< wheel bese, the fore-door body 
with door himdlea end all levers inside the oar, you can 
batter realize what an actual advanced menufacturing 


etep this new oar is. It is doubtful if any one ever ex- 
pected so much ID an automobile for such a small price. 

We ur|e upon snyone who feels at all doubtful about 
this statement to teke the announoeracnt of any other 
atanderd maker and tee what be has to offer. Just raeke 
a few straifht comparisons. Take eny other eer— com- 
pare the wheel base— the size of the motor— the body— 
the desifin— the finish — the sealioji capacity. See if you 
can purchase this cer below $1250. And fio further than 
that— find out bow the other cars are made and what 
thay are made of. This will reveel tome interestiog 
facts about the economical manufacturing strength of the 
Overland organization. 

Our 1912 catalogue it now off the press. It czplaint 
exactly why no other meker in the bualaeae ean produce 
this oar to sell at this price without losing money. 
Write lor a copy today. 


SPECIFICATIONS OF MODEL 59 


Dual, Splildorf magneto and batteries, 
front axle, drop forged l-scotion, rear 
axle, aemi-lioeting ; wheels, ertUlery 
wood, 12-1 inohapobes, 12 bolts each 
wheel; tires, 32x3K inohas Quick 


Detachable ; fraase, pretaed ateel ; 
finish. Overland blue) equipment, 
three oil lamps, two gas lamps and 
generator; tools, complete set ; price. 


The Willy 8-Over land Company, Toledo, Ohio 
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'j /if jnt! jioif o! /Ini idiu till/ ti to mold in i in ateli/ 
mill III \imjilf tiiiiis, Ike noiJd'ii jirniiiess in grunli/tc 
L non it ili/i luid i iidwit i ml iiitim'ivnnl It suhii to 
jiii'Miil lliih ml oimnltuii in ti hum io mididdf and 
iiiiddi/ II iidci hliiod, in to ii-/ foilli and cmphasue the 
mill 1 1 111 flunm and fati iiiiition of nii’iiie 


The Mystery of the “ Maine ” 

P 1{1,‘81I)1;.\T 'J'AI'T, >m Mikin^r f«r an nddi- 
tioiml u|)|ir()|)niitinn of $250, 000 to otinipklc 
tin vvoik of unwaltnnj; and disclosing tlic 
wrick III lilt Mann, undoiiliti dly \()U(d tin o|>i>iion 
ot tin nation .il iargi wliin In said' ‘As long as 
tin n ri mams ninscavaltd an\ iiortioii of the mud 
and diliris witlim tin wrick or m its n< igliliorliood, 
fioin wliuli i \ nit lu'i s nin\' In liad of tin original 
( aiist of till' dis isfi r, wc s/iall in dcrcln t in oiir diitv 
ri not prose (uliiig a furtinr ri st arc li 

Intinst in llic i \f raordmarv opi rations ■winch an 
li mg carrnd on b,\ our nriny cngini t rs m iimunu 
liarhor in tin i tfort to solvi tlic riddlt of the 
.Maun” is more' Ilian iiationii). It is w’orld-widc 
lloth as an ingmccring work of unusual difficulty 
and as a cicti rnimcd attempt to get to the hottoni of 
u ni\stcry 'W'liich is without parallel m rnual history, 
the work which wc illustrate and dcsi rihc on another 
page of tins issue is of profound interist, and the 
qiKstion will naturally arise at this stage of tin 
proofed mgs as to what promisi is afforchd of dc- 
tenninmg with eertmntv whether the “Mnint ’ was 
dtsLroyed hv an i xplosion from witJiont or within 
lln sill)), and whither the disaster was deliberately 
jilanrnd, or resulted from aeeidental causes 

The work so far done seems to render tin ))rob- 
liin inori i)er|)h\mg than ever, for tin iinw,itering 
Ilf the sill)) has shown that tin destruction oi tliat 
)iortion of it whin tin e\))losioii oeeurred was even 
more eoiiifili t( lli/m was si))))iosi d The examina- 
tion maili hv divers iinmediatelv after tin disaster 
show ( (I that for a 1 < ngtii of 70 to 80 feet the sides 
and (licks ot tin Maun ' luul heen lift rally blown 
to )))( i ( s 'I'lii doiibli hottoni, iiadlv broki n iij) and 
tvvislid out of sli'i))e, was a)>))arinlly more or h ss 
m ))laei. and it was largely U))on tin testimony of 
till divirs Hint ))ortioris of tin doublt Imllniii showed 
that tin ))lalmg was hint ipiwarils and into tin hull, 
mil tliat a jiortiim of tin kei ) ami hottoni had heen 
loniil u|) to i )mmt about 'if tiit .ibove when it 
would hi hid tin shi)i sunk uiim|und, that the 
nival iinirt ot m(|inrv found th.il ‘the 'Maine' was 
dislrovcd hv tin isjilosion of a siibinarmi mini, 
wliiili laiistd 111! )mrtial is)ilosion of two or more 
ot lln forward inaga/iins” 

III fill inti rv 1 iiiiig thirtmi viars, llie wreck of 
thi ' Maim 'ejias sunk iiiaiiv fill down into the soft 
mud id lln li.ii'bor bottom .liidgmg from the [diote^- 
gra))ii shown on Jiagi s ojo .md oi], the kei 1 and 
(loidilc liottoiii in Nji n ginii nf the e'\))losion must 
have sunk ivm fiiri'fii r Ilian tin wreck itself; else" 
this ))ortion ot tin wri''ekai;i would bi visible, wiieri 
lln )iliotiigra))li shows rji dvniluti Iv elt ar spaet It 
IS stall (I (though wi hivi no ofhi nil i onfirmatnin 
ol I his) that soimdnigs i?v tin ri gum of the ga)> 
lailiil to show tin ( \isti III iN of till (loiible bottom 
It Is eoiK'i II aide that, iMioniNig di t.aetii d from the 
n si ol Ihi wieekage, its wiiijelil has earned it slowly 
down In lliiPmiderlying firnu r Insttoiii nf the harbor, 
soim si\tv fill hi low the siirfaei of the water. In 
tins ( asi its reeovirv and tliorinvgli i xamination 
will)irovi to hi a uiatti r of extri me difficult V Fai!- 
tiiif Its reeovirv, the question as to liovv tin ‘‘Maine” 


was destroyed most forever lack n definite and con- 
vincing answer. 

The mystery of the “Maine” is to-day as profound 
as ever. Every hypothesis that has been offered 
jiresents insuperable difficulties. The suggestion 
that the deed was done by the S])>anUh government 
through its naval or military officers has, from the 
very first, been scouted by the naval and military 
mm of the United States, who point to the fact that 
the .Spaniards arc a proud and a liigh-ininded people, 
whose naval and military men are above all suspi- 
cion of so foul an act as the sinking of the ship of 
a friendly nation. Furthermore, tlie events of the 
war showed the Spaniards were woefully inefficient 
in the handling of mines and torpedoes, ns witness 
tlic ease of the battleship "Texas,” which fouled n 
fionting, Spanish contact mine witli one of her pro- 
pellers without causing it to detonate; furthermore, 
her milling and torjvedo operations in general proved 
to he equally futile. 

The suggestion that the “Maine” was sunk by 
Cuban conspirators in the hojK' of embroiling the 
United States and Spain is disproved by the fact 
that it would be impossible to laj* a large mine in 
the area over which the Maine would swing at her 
mooring and connect it with two indc]icndent ob- 
servation stations on shore, without attracting public 
attention. The niine would have to he carried out 
on a lighter or vessel of considerable »i*e. moored 
in jilaoe, and electric cables paid out from the mine 
to an observing station, which would itself have to 
he connected bv tele|)hone with another observing 
station, each station being equipped with instru- 
ments to determine the exact moment at wliH'h the 
‘‘.Maine” was fioating above the nilm. The attempt 
to anchor a floating contact mine would prvsent 
ahnosl equal probahilities of detection, 

I-astJy , It has been suggested that the entrance 
to the harbor may have been mined, and that one 
of the mines mar have broken Ivuise or dragged its 
mooring, and lome in contact wlUi tlie ship, whieli 
was located, wc believe, not very far from the harbor 
entrance. The trouble with this theory is that con- 
tact mints would scarcely bt placed m a waterway 
when ships wire fret to conic and go, and that, if 
the mini liaii broken adrift and was floating at the 
siirfaet, the iiieurved plating which the divers dis- 
lov trill would have been the side plating at tin: 
water line, and not that of tlie double bottovn. 

Tlieri nmains then the theory that the “Maine" 
may liave Iwen destroyed by an internal explosion, 
{iresumably of tlie magasines ; but this suggestion is 
strongly controverted by the testimony ot Capt. 
.Sigslnre before the board of inquiry, which showed 
that on the fatal night everything connected with 
the ship was perfectly normoJ. Tlie guncotton was 
stowed aft under the cabin, as wen the torpedo 
wnrhiads The gun cotton primers and detonators 
were aft in the captain's cabin, and no torpedo was 
fitted with a warhead at the time of the explosion. 
An to the magazines, they were on that niglit at the 
normal temperatures for a tropical climate. There 
was no loose powder in the magaxines. The msga- 
xines hod been subjected to the regular insjieelion, 
the doors locked, and the keys were in the captain's " 
cabin (from which they were recovered after the 
ship sank) at the time of the explosion. The evi- 
dence on this point is strongly against the possibility 
of any malicious blowing up of the iiiagaziiies. 

There remains the tlicory of spontaneous combus- 
tion of the magaaine powder. This is rendered un- 
likely by the fact that the gunpowder for the big 
guns was entirely of the brown prismatic type; 
w hich. as is well known, is one of the safest fiowders 
known, and is not subject to any chemical eleteriora- 
tion, such ns occurs m the smokeless nitnvglycerin 
powders. Hud the magasines that cxjiloded con- 
tained big-gim charges of sinokeless {low-der, it is 
(oneeiiahle that sjiontaneous combustion such as. a 
few years ago, destroyed the French battleship 
"./ena,” might have wrecked the "Maine " 

On the other hand, the evidence shows that there 
WHS a small arm ammunition locker forward, and 
that it eontiiined a new 8up)ily of ammunition for 
MiinlTariij and small rapid-fire guns. This was pre- 
sum/iblv of tlie smokeless variety, and this fact will 
naturally raise the question as to whether the mis- 
chief might haye originated at this {mint. 

A Record Awtiplane Tour 

W HEN be alighted upon Oovemors Island 
at 2.38 o'clock iu tlie afternoon of Friday, 
August 2ath, Harry N. Atwood complete 
his long journey from Chicago in triumph and estab- 
lished a new record for long distance travelling by 
aerojiliine. Hi started from St. Louis at 8.03 A.M., 
August 1 tth — 12 days before — and, flying from *0 
to 150 miles each day, he completed the 1.2flfl-raile 
trij) without difficulty or serious mishap. His jour- 


ney U the longest ever made oeross yowntry by aero- 
plane, and the first real plcaaui« tour. Atwood wm 
able to fly every day, and each day he madr head- 
way, although on a few he was obliged to wait utttU 
late in the afternoon for the wind to die dowii> His 
longest day’s flight was 286 miles made the first day 
and his shortest 27 miles made Uie last. 

When he passed Rhmccliff, N. Y., at 6.89 A. M., 
the day before he finished, Atwood was 16 miles 
ahead of the lotig-<li8tancc record of 1,164 miles 
made in 80 days in a circuit race in (jermany. The 
European circuit aeroplane race was only about 
1 ,000 miles in length and it required nearly a week 
longer than the time required by Atwood. The cir- 
cuit of Britain race. 1,060 miles in length, although 
completed by Lieut. Conneau and M. V^rines, in 
three days, was only flnislied by Mr. Valentine, on 
a French monoplane, and Capt, Cody, in bis huge 
British-built biplane, in IS and H days respectively. 
Thus it can be seen that Atwood surpassed their 

S iirformaiices despite the engine trouble which de- 
yed him considerably during the last three days 
of his trip. At one time, while he was nearing 
Albany, he was obliged to alight and tighten the 
bolts which secured tlie engine to the frame of the 
aeroplane. In ten minutes he was en route again. 
After circling about the capital city of New York 
State he was compelled to descend at Castlcton, a 
few miles further down the river, on account of the 
burning out of a bearing in the motor. After re- 
babbitting this bearing over night, he made a fine 
flight down the river, dipping suddenly and passing 
under the Fouglikecpsie Bndgt , and circling over 
the parade ground at West Point, but he did not 
land on thi ))arade grouiKl owing to his fear that he 
could not start from the field suecesgfiiJly because 
of the trees and buildings surrounding it. Instead 
he alighted higii up on the other side of the river, 
at Garrisons, rcjilcnislied his fuel, and started for 
New York. Wiicii at Nyack, a half hour later, the 
motor suddenly gave out and Ik was obliged to find 
a landing place quickly, as he was not at a very 
great elevation Dexterously guiding his uinehmc. 
he alighted on a narrow patch of open field between 
a barn and an apple orchard. Tlie motor was re- 
jiaired overnight, and the next day, despite the 
thorough soaking which the aeroplane received in 
a heavy rain the. night before, Atwood was able to 
make the trip successfully under lowering skies and 
with a strong wind at his back. Under these weather 
conditions he was only i.8 minutes in covering the 
27 miles to Governor's Island 

The total flying tmu of the Burgess- Wright 
biplane used by Atwood was 28 hours and 31 min- 
utes. which corresponds to an average sjveexl of •i't.88 
miles an hour throughout the long trip. The jour- 
ney was accomplished in twenty flights of an aver- 
age length otcaVi miles. Every time the machine 
aliglitcd and started again wiUiout mishap, and the 
fact that it was never damaged, even in the danger- 
ous forced desetnt at Nyack, 8)H‘ak8 well indeed 
for Atwood’s skill ns an aviator. His flight shows 
up well in comparison with the London Dadt/ Mail’* 
Circuit of Britain race and endurance test as, like 
the competitors in this English event, lie did not 
change his engine or any essential part of the 
machine. Furthermore, lie had several days of 
more difficult flying around the Great Lakes and 
above the Hudson, than was experienced by any of 
the aviators tnentioned above iu the British contest. 
While flying over the water was dangerous for 
Atwood, even with jMmtoons on his biplane, with a 
hydro- acrojilane such as Curtiss has devised, it 
would be preferable to follow rivers and canals, 
upon which a forced descent could always be made 
without tl anger. 

The suceesBifal termination at New A'ork of 
Atwood’s tour has shown America to still be in the 
lead as regards the practical use of the 8ero|»lane 
for pleasure and touring purposts. While France 
has made a far greater use of it for military pur- 
poses, and England is taking It up for carrying of 
the mails, a yoang American with only a few months’ 
exiicrieuce in flying, has shown that it is possible to 
four for pleasure and without danger In an Ameri- 
can aerqplaiie, fitted witli an American motor. The 
lesson taught by the motor troubles which he experi- 
enced is that for safety a touring aeroplane should 
be equipped with two separate engines, so thot in 
cose of failure of one, the othe.t can be used. Mr. 
Edwin Gould foresaw thla necessity two years ago 
and offered a genaxoos jjriso of $1 6,000 through the 
SciBwniric AwimfCAW for a twin-motor aeroplane, 
.^Uready one American monoplane has been but® Afid 
flown with two thotors, and several machines of this 
type, we updcrstasd. have also flown, abroad. The 
Gould prit* i atill open for coniipotltloM, and 
we hope that by July *lh of neart year, *t 
half a score of aetraplaite* will b* to coaipete 
for it. J ' ' ‘ ’ 1 
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Hospital Cars of the Swiss Federal Railways , 

Carrying the Sick by Rail 


Swlig F'ederal Rallwgjra have r«c«ntly added 
I'H to lb«tr rolltns atook s«veral bogpital cara, whleh 
|lr« Intended for the conveyance of sick and Invalid 
tmvelen, and whoee wjutiwnent repreaents the moat 
^odern developtUMat In this direction. The cara arn 
jplarod at the aervlce of private partloa, and belnn 
Intended eapeolhlly for long Journeys, they are Oiled 
put with at] thie technical equipment to adapt them for 
travei over the varloua European railway ayateraa 

The hoapltht ■'oWT la built aa a four-axle corridor 
carriage with two boglea, Ita length between bulTera 
being SSVj, feet and Its total weight In working order 
41^1 tone Not only U It fltted to travel 

on all standard-gage railway lines of 

the Continent, but It la designed also for 
transfer on "the flcandlnavlan and Sicilian 
ferry-boats 

In addition to the brakes ordinarily In 
use on Swiss railway lines — namely, an 
automatical Westlnghouse e m e r g e n c v 
brake wUh a braking cylinder of g,80(i 
pounds normal piston pressure, combined 
with a Wegtlngho\iae regulating brake 
there Is provided a Hardy switching 
vacuum emergency brake with two cyliri 
dors of S,(I80 pounds lighting power each, 
which are dt'Slgned for automatic work 
Ing ns well as for dirett manipulation 
As french railways still use emergency 
chains for safety '{•oupllngs — the hose 
couplings of tlie two Westlnghouse 
brakes being located between the chalua 
— three pairs of Wostlnghouse brak 
ing hose had Ui be arranged at each 
end of the wagon The brake can also 
be controlled by means of a bund-wheel 
from each platform In each compart- 
ment In the car and also lu the passage, 
there Is a safety brake, with one handle 
for actuating both the automatfe West- 
Inghouse brake with the signaling 
whistle and the electrical liilerf onn"* tlou 
signal of the Parls-tJi leans Railway or 
ihe autoniattcml Hardy brake In addi- 
tion each wagon Is fitted with the Pfud- 
homme electrical Interconnection signal 
of the French and Belgian Northern 
Railways, the alarm bell line of Oerman 
D-i rains and tho holders for the alarm 
cord preaoribed by Austrian railways 
Ten signal holders of different designs 
had to be put tn so as to comply wttb tic 
apeclal regulations of each of tho rail- 
ways on whlih the car la Intended to 


The cm is heated by steam circulating 
In smooth tube radiators with Wilhelm 
regulators In general use on the Swiss 
Federal Railways Itt order to insure a 
satisfactory gradation of heat, a radiator 
with Jenkins's regulating valve is pro- 
vided In the stck-ruoni A hot sir heating 
Installation on the Pape May system 
serves to heat up the car when stalled or 
before starting or when traveling lines 
not equipped with steam heating All 
the various compartments of Ihe car arc 
electrically lighted on the Brown, Hoveil 
ft Co system the total candle-power being 
272 The dynamo driven through belt 
tranemlsilon from one of the car axles In 
oonjunotlon with eight accumulator bat- 
teries of 1,600 watt^hnurs each, also supp)laa elsctrjcal 
energy for various apparatus with which the car Is 
quipped. ^ 

; Tho tlck-rooiD, whlob Is located In the middle of tho 
carriage, and the adjoining lavatory, nre fltted w 
gaeptlnally in tho aama manner as up-to-date haojiltal 
yoomf, lall the walj«, oellUiga and floors, as well as 
Che fumJtvro, being readily washed and fttsinfected, 
while ail tbe anglu of the walla aad celling are 
rounded off and any Jotiyta ooverad over with smooth 
ntckel-plgted nteUI itbfts. The walls and ceilings are 
paintsd with white enamel and simple decorative pat- 
tens. flSxtanalva uag has been nta^ at glaas, porce- 
teln, Wftfbl* and ntokel-iviated niatgl. The floors are 
Rftad wRh inUtd Ilnotemn. 

' The aicR-rnoigJ oontdlM a ffond ))ad with Iron frame 
and tleal mft(tr«as ai^ a raiMvable nickel-plated lift- 
ing devtoe. The hafae-hatr mattreaeea are made In 
three parta to taoRitate dtatataottoa; a chest of draw- 
ers fltted Into tha wail coaUins aeveral changes of 
tMt Dttdit, The gtojbtwwtl furqur cnntai&a a hed-tahle 


By Dr. Alfred Cvradenwit/ 

with adjustable plate, and Iron cablnci with marble 
plate and enameled oaee, an upholsleied casv chair 
with Iron frame and washable leather lining, and a 
divan also coated with washable leather the hinging 
back of which can be used as emergency bed, aftci 
covering It with horse-hair mattresses in addition to 
a drop-light, there is provided a portab'e electrleui 
wall and table lamp whose light can be rut off h\ 
means of an Inclosing shade An electrical heating 
pan serves to heat the bod There te, of enurse, the 
usual electric bell call for the nurse, and a wall fan 
for ventilation The sick-room la accessible from out 



Cardan guspeiislon and a m, idling pan >k 
and celling ari' llncii with hIh l imn .iiid ]) 
blight enamel Over the kilihi-ii as 'veil t 
lory are arranged water taiil^h ol iiniitil i 
containing a total of about l.neii liicig of 
providing an uiiiplc water supply These i 
can be fed dlri-illy from ihc roof or fiom 
through a incssure conduit The hagguji 


run c n hall hearings 
Font 1 arriages of Ihh 


The Completion of Haftn’s 
“Climstolopy ” 

H OFIIATM Pill In liiliuH von Hann, 
the vmuulih- and vineraled Avis 
trial! meteorologlsi h m Just published 
the third and llnul volun (- of a ifviscd 
and gieath' enlarged iditlon of his 
"Hnndhufh der Kllm.ilolign The 
flrhl edition app(ur<il In ISHl, the seciinil 
In ISll", and the flisl voliiiiu of the thud 
edition. Just cmii|ileted In IhOS 

Although dealing vvliti a suhje t of 
universal InteKst, \ 1/ the climates of 
all piirta of the world, this wnik has to’- 
manv tears enjnv -d tin jtohllUm of 


TaUng the peilMiE tl|i boMcft. 



Reading omn n oi oiml 
unttagging liidnsti v I 
yeais he has iirodin i 
all the existing lilei i 
and I hmatogi apliv , i 
(llece ol Ills ‘I ehi Inn 
published In I'tni n 


'The •tok'fwom of the hoepitel oar. 

CAKRTINQ THE SICK BY RAIL 

«lde through broad folding doors In the side-walls, 
through which the Invalid can be brought In on a 
stretcher or Sedan chair 

Adjoining the shik-room are the quarters foi the 
attending phyaiclan or nurse The furnishings hern 
inolnde sleeping accommodation and an upholstered 
seat coatedl with washable leather, further a folding 
Uble and a metal and plate glass cabinet for mndi- 
eines surtSleal InstrumenU dressing, etc, 

A first sothss compartment for the patient’s relatives 
or frimds Is attliobed. this also being equipped as a 
“ulseper " 

The seats are {Ined with bright gray cloth to match 
the carpet^ All metal parts throughout the earrlugu 
are aloket>plated. 

The kitchen is equipped with an ice-box for food 
and dripk and to store Ice for medical use; there Is 
a marble topped talde and a flre-clay sink on nickel 
braohefti wkh ielMocklng water faucet. Under the 
tMflb tbef* to a email chest of drawers for 
pelishtili^to&glls and on top of the ice box a crockery 


with climatology In general not with tin 
particular countries 

Niajrara and Victor a 

WX/'HAT Is the Irup cuMipai 'sou lelwef 
VV of Niagara and the Vutoila Fal 
Africa’ 

Thu answer is that llie Ilov, al 
tween 62,000,OUli and liHiiUupuo g,vni)i 
ute, that al Victoria is as low us ,ih 
gallons In August 

The mean available drop at Niagara 
and at Victoria HSO feet lienee, whlh t 

Niagara flow represents about 

the Victoria flow In August reprcseiil'- 
horse power, and, accepting the Htal ii' 
authorities that In November the iln« 
drops to only 2,500,000 gallons pi i iuumi 
mum horae-power there can be ciih ainut 
Niagara's minimum The mivlmum of 
not given. 



liird’s eye view of the Fernbank dam juet o^aed in the Ohio rWer near ClaeinnatL 


The Largest Movable Wicket Dam 

Prov iding a Nine-f(X)t Boating Stage of Water in the Ohio River 




craft mult pa‘)« through the lock on the 
Ohio shore from the higher or lower 
stage, or from the lower to the higher, 
according to the direction in which the 
boats are traveling, as Illustrated In the 
photograph showing the steamer "Indl- 
sna" passing up stream through the lock 
canal along the Ohio shore The govern- 
me -t has appointed four lock keepers to 
transfer these boats through the big dam 
These men work in shifts 
That the big Fernbank dam, known of- 
ficially as No 37. Is a big success may 
be gleaned from tbe fact that the 
United States government will build 
others like It In the Ohio River to make 
that stream navigable tbe year round 
from Pittsburg to Cairo, a distance of 
more than a thousand miles It Is a step 
conipleied to establish a permanent stage 
of not less than nine feet of water In 
tbe Ohio River tlie year round This 
dam located at Fernbank, Ohio, twelve 
miles below Cincinnati, will give Cin- 
cinnati a permanent minimum stage of 
nine feet of water for a distance of g.l 
miles. It cost the government |I, 500,000 
Rarly In September people of the Ohio 
Valley will gather In Cincinnati and the 
structure will be officially dedicated. 

The Pebble Industry 

A PKC'ULIA,R form of mineral wealth 
is found on Plum island and Ooost* 
Island, two of a row of islands lying 
between the northern point of Long Is- 
land and M'atch Hill It consists In heaps 
of richly-colored ouari* pebbles, showing 
rc', yellow. puriHe, and other hues, 
which arc locally called agates They are 
used In making stained-glass windows, 
and there la a sufflclenf demand for 
them In New York to keep the owners 
of one or two sloops employed In gath- 
ering them from the beaches, where the 
waves continually roll and polish them, 
bringing out the beauty of their colors 



The gffte is mounted on wheels like a freight car on a track like that of a rallrOlid. 6«veniat«Ht 4r«dae setttef the widnfa Ik 


THE LARGEST MOVABLE WICKET DAM 
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The Isolation of an Ion 

Measuring the Smallest Thing in the World 

liy U’illiam J. Humphreys, I". S. NN'eather Bureau 


J UST AH th« arcuratA measuremAntg of controlled 
pbenomena have tauxbt us much that Is definite 
and much that Is useful about the divlalbllltr of mat- 
ter, so also cleverly deslinied and skillfully executed 


uratton gives condensation on the positive 4?le(tror 
and an eight-fold on the neutral molcculoB of the f 
lUelf. 

Now, a knowledge of the amount of water ia| 


experiments are giving us equally definite knowledge present, and of the extent of the cooling below the 


of the atomic nature of electricity, of the fact that 
there la a measurable and seemingly ulti- 
mate limit to the dlvlelblllty of an electric 
charge, and what the exact magnitude of the 
ultimate charge la 

hike ncar'y every other discovery Of Im 
portance, this one, too, has a long and an 
houorable hiatory In fact It can be traced 
back, step' by step, almos. a i-entury 

The first, and In many ways most fruitful 
contribution to this subject, was made by 
that prince of experimenters, Michael Fara- 
day. It consisted In proving that when an 
electric current Is passed through a water 
solution of anv one of certain subs'ances, 
the substance Itself Is taken out of the solu- 
tion, to an extent dependent entirely upon 
the quantity of el-ectrlolty so passed, and 
upon the nature of the subs anre dissolved 
Thus, when the same current Is passed In 
series through the water solutions of several 
suits, such as sodium <hIorlde, silver nitrate, 
copper sii'phate, and the like, the weight of 
the metal deposited, or, under proper condi- 
tions, permanently removed from the solu- 
tion, Is directly proportional to the atomic 
weight of the metal itself, and inversely 
proportional to Its valency, that la to say, to 
the number of hydiogen atoms necessary 
chnuilcallv to take the place of one aton\ of 
the metal This proportionality between the 
dbantity of electricity passed through the so- 
lution, and the resulting amount of (homlcal 
decompiisltlou, liolds rigidly true, within the 
limits of experimental error, under all con- 
tlUlons, snrt hence It seems practically cer 
tain that to each ion In a solution conveying 
an electric <urrenl there belongs a deflnl'ie 
electrical charge, and that the smallest of 
such charges Is that carried by a single 
hydrogen stom. or by a single atom of any 
other iinlva'ent substance A bivalent atom, 
such as copper In copper sulphate, carries 
Just twice the smallest, or univalent charge, 
a trlvalent atom three times the smallest 
charge; and so on for atoms of atlll higher 
valency Hence, In electrolytic solutions 
there Is a nieasursblo "smallest possible 
charge,” of which Isrg t clfH'trolytic t harges 
are. only definite multiples 

A natural Inference from these cxperl 
mental faffs would be (and this Inference , 
was drawn by many) that electrical charges 
are Just as definitely atomic In their nature 
aa. for Instance, Is a mass of Iron That j 

Just as, under given conditions, there Is a I 

limit to the aitual, though not to the con- j 

celvable dlvlslhlltty of matter, so too there j 

is a limit to the aclual, though again not tr I 

the conceivable divisibility of an eloclf!" 
charge This, however, was only an Infer 
once, and for many years the way to test It, 

In the case of any quantity of electricity 
o’ her than Ihgt used In the decomposition 
of an electrolyte, was not evident Besides, 
even lu the process of electrolysis, the most 
reflrrod measurement* could directly detect 
nothing leas than the aggregate of countless 
mllHoaa of elementary ehargea'so that the 
value of the unit charge waa only Inferen- 
ttally smd not immediately determinable 

About a doeen years ggo, J. J Thomson, H. A Wil- 


' point by which the super-HatiiratKin I 



Prof. R- A. Millikan, who has isolated an ion and measured 
the nltimate unit of electric charge. 



The apparatsa by raaans of whkh Prof. Millikan has isolated 
u Ion and measnred its charge 


Wil- enables one easily to compute the \ 


son, and C T. R, Wilson began. In the Cavendish la- condensed as fog. Furthermore, If the fog Is left to 

boratory at Cambridge. Bogland, a aerlea of most In Itself, It slowly settles at a rate which, as Stokes 

geniously devlaed and akllfnlly executed experiments proved Um* ago, depends upon the size of the Indl- 

thal proved the exlAtenee of mlnate electrical charges vldltwl partl^tles and upon the viscosity of the medium 

ta condncllng gases, and ghoirad thslr average value through whleH they fall 
to be, a* nearly as could be determined, the same ax A measurement, then, of the rate at wl 
that of the e ortrolytlci charge epoken of above. falls, eJaee R all falls at about the same i 

, C. T. R, Wilson ahov^ed that a togot waUr partlclea one to baleUlaUi the else of the IndWldi 


pllshlug su( h .1 
I'rof .MllllK.iii 
this BceiliiiiKlv 


A measurement, then, of the rate at which the fog 
tails, eJaee R all falls at about the same rate, enab es 
one to OaleUlaUi the else of the individual particle. 


of the medium currents rhanges in tlic nlzi 
most entirely eliminated bv the 
which the fog , evaporate slowlv, and b> the h 
c rate, enab es having the volume of the rvlim: 
tdual particle. Its walls, a!rcad\ saturated wit 


will form in dost-lree air wheaerer the degree of and fhla knowfedge of the alee of the particle. 
e«j>er>«atnrallon le auOcleiMay pnayouncett. It the air gethar with a knowledge of the amoun; of water ci 


r has boen nmdered conUuotlng through danaed, at c 


gives the total number of particles 


the action of X-raya. or otber<wta*. then a four fold On brtnglng a charged body near this electrified fog 
eaper-eaturatlon oauees oOntteoeation of the water Ita motion la modified, and a means la at hand for meas- 
yapok on the negative eleotnma; a alx-fold auporoat- urlng the magnitude of the charge on each partk c. 


and mass aporoxlmately 
plained The plate* were 
difference of electrical pole 




scoiSficiy^^ 


incut of I lie iliopli't If elect was chanK^d The 
new \clfnltv wHu measured and Its direction noted 
These UK Hs.iicmeDts with the electric field alternately 
off uml nil wHic repeatedly taken, trat during the 
course 111 the observations It fre^ently happened that 
the droplet encountered and- entrapped a free Ion of 
on* or ilie other sign, as wa# evidenced through Its 
tliiiipi < haiiRcs In velocity The more ionized the 
guh tin more frequent the captures 

H\ this process free gaMoua Ions of either sign have 
li. m (aiiUired at will, elthOr singly or In multiples, 
,inil (licit iiiagnitude has been so carefully measured. 


under condtUma so free from assumptions, that the 
alse of the electrleal atom, tha smallest Quantity of 
electricity now alUlnable, Is known probaWy to with- 
in one part In 500 of Its actual value 
Numerically this value is the absolute electrostMio 
unit mutUplied by 4.891 x a Quantity tneom- 

prehenslvely amall To ' Illustrate Its exoesslve mi- 
nuteness, let OB suppose one hundred millions of people 
should begin to collert and count these atoms of elec- 
tricity, lust at Prof. Millikan has collected and counted 
them, only at -the extraordinary rote of 100 ewary 
minute, and let them keep gteadlly at 't unttl thagr 


bad enough to generate by alae^ntyitia anfltoMnit tiy* 
drogan to 8n a oblM'a lay baUoon Of aome elghf 
dtaaeter. Certainly this would not he anoiMfh eiae- 
.trioty to oonstder In any commercial traoaaotleii, and 
yet it would take the above hundred mUiitm hustlers 
geologleal ages— in fact something like four mlUltma of 
years— to collect It by the procaee deaqrthed. Bttrely, 
then, tbs electric Ion Is email beyond oomprebeaslon, 
and Us definite isolation and exact measurement 
standa forth as one Of the clevereat, as It Is also one 
of the most important, achlevemeata of modern 
physics. 


OlnrrpHpnnipnrp 

[The Cfiifdrs an not retipontible for »taCimen(i 
modi in the < orre»pondcnj'( <olumn Anonynuiva com 
munuationa lannot be ronsiderrd, but the namet of 
ioi respondents unit be withheld when so disind] 

The Right and the Wrong Way of Mining 
Coal 

To the Editor of the 8( ikntiik AMf.BioAN! 

Dr Holmes's article upon the conservation of the 
coal resources was highly Interesting, and from the 
viewpoint of the scientist leaves nothing to be de- 
sired It was, to my mind, the distinctive feature of 
your Issue of August 12th. 1911 With youi permis- 
sion I would like to state a mere layman’s side of coal 
conservation 

To clearly convey tny meaning 1 will use two mines 
about 900 miles apart The Bloasburg Fa , coal region 
has five veins of coal, that of the Sullivan County, 
Inolana, region has 8e\en veins of coal Now note 
the difference between mining systems 
The lower drift at Arnot, Pa , has been worked 
since 1866 There was seldom less than 800 miners 
employed in It The workings extend over 23,000 acres 
and 95 per cent of the coal Is taken from the work- 
ings In the forty-five years the mine has tieen worked 
but sU men have lost their lives while digging coal, 
and an accident is a very rare occurrence That I 
term the correct method of working a coal mine 
In Sullivan, Indiana, a coal mine has been worked 
seventeen jears About 150 miners are employed 
The woi kings extend over 600 acres An average of 
seven men have been killed In it each year, while ac- 
cidents are of almost dally occurrence That I call the 
Incorrect method, for less than 60 per cent of the 
coat Is taken out 

The method of working at Arnot, Pa, Is this All 
coal Is both undercut and sheared by pick or ma 
chine, then a few ounces of powder brings down the 
coal without shattering the strata above, so that when 
the out-crop Is reached the pillars can be drawn, thus 
leaving but three oi four per cent of the coal behind 
The freedom from death and accident Is due to this, 
IVhen the miner reaches bis room he Immediately 
takes his lamp from his head and cautiously raises it 
once In a while to see If the flame will denote the pres- 
ence of firedamp If so he does not blow It out, but 
slowly puts It down on the ground and extinguishes 
the lamp by placing his coat over It When the miner 
reaches the face" he takes a pick aud sounds the roof 
to find out If there Is any loose rock overhead If so, 
he cither wedges It dow'ii oi sets a prop under It 
Though till* mine Is full of coal dust no dust ex- 
plosion ever look place In It 
At Sullivan, Incllana tho coal is "bhot from the 
solid " I.lttlc or no iindoi mining Is done Each 
miner uses at from five to ten pounds of dynamite or 
an equally atioiig explosive each day This not only 
loosens the coal, but shatters the roof also, so that If 
s Vein of coal is above the one worked It Is extra 
hazai clous It does more It causes the almost dally 
acildeni and ihc loss of about 40 per cent of the coal 
hi the mine It is rarely possible there lo draw the 
pillars So the ncH result is Ihe loss of 40 per cent of 
the mine worked the almost entire loss of the vein 
above and a continuous maiming and killing of the 
miners 

Consider this matter In another way Supposing a 
half ton or more of dyn.imlte were exploded In five and 
ten-pound charges In the streets of a city within one 
hour What would be its effects In the open’ Apply 
this, then, to what must be , the effect of the explosion 
of a similar amount In a mine where the effect of tho 
explosion has but a single direction to expand. All , 
tills Is to take place within tho area of fifty acres 
The method used In Indiana Is In vogue all over the 
West It Is wasting, criminally wasting, a large per- 
centage of the most valuable of nature's gifts and 
causing a wholesale slaughter of men I edited the 
national ctHficIal organ of the coal miners for seven 
'ears, and my observtlons extending practically all 
over the coal fields, taught me that there was but one 


way to prevent the slaughter of miners and the ertm- 
Inal waste of coal, tq wit* To snake it a penal of- 
fense to shoot coal from the solid or to attempt to get 
it without undercutting and sheering the '‘shet’’ tidth 
either pick or machine. 

Whaf would be the result T But oao-t«nth at the 
powder #ould do the work; there would be no dust ex- 
plosions, for little dust would be made, Um strata 
above would be practically unharBi«d,.tluu previmtlng 
the killing and maiming of miners and securing over 
80 per cent of the coal. -• 

That this Is so la again Illustrated by. coal Tegloas 
separated only by county lines, Allegany County, 
Maryland, where the method used Is similar to that 
used In Arnot, pa., with similar results, and Allaghony 
County, Pa, where the Indiana method Is used and 
the same results ensuing. 

When 1 stated these things In the miners' organ 
the operator would sneer at them because he wanted 
to get the greatest amount In the shortest time regard- 
less of the wrong he was doing to the country and 
the Injury to future generations Many miners In- 
dulged In somewhat heated crlltclsms of myself, for 
they, too, wanted to get the most for the least 
Borne day, some time, we will secure a legislator 
and a Congress with patriotism and courage enough to 
enact laws that will atop this devastation and the 
destruction of an asset incalcuahle In value 
Bloasburg, Tioga County, Pa. S M Sexton. 

Eugenics and the Gtnuervation of Humanity 

To the Editor of the SciEMinc Amrkican; 

Conservation of A^rlcai forests Is important So 
Is conservation of ^oaT, and oafi ajM- 

oral gas. and water^ Oupply. and fisheries But the 
conservation and Improvement of the American race Is 
far more important than all other conservation The 
real wealth of a nation Is the quality of Its people 
Of what value are endless acres of forests, millions of 
tons of coal, and billions of gallons of water, if the 
race Is not virile, and sane and sound? You have 
shown a fine discrimination in Including an excellent 
editorial on eugenica In your Conservation Number, 
and as one of your many readers I wish to thank 
you heartily for It Oermany Is ahead of us in her 
forest policy She Is also ahead of us In her 
efforts to improve and conserve her people England 
is ahead of us, too. In tb« practical Interest which Is 
now taken there In the splendid work of the National 
Eugenics Laboratory of the University of l,ondon> 
and of the Eugenics Education Society. In the Unitdfi 
States we are Juat beginning to take notice of the 
work of foreign Inveatlgators along eugenic lines, and 
slowly but surely the painstaking: researches of Dr, 
Charles B Davenport, and of bta colleaguea of the 
Committee on Eugenica of the American Breeders’ 
Association, are attracting attention and will lead 
to action. 

Fearfully misguided bss been most of our so-called 
philanthropy We have housed and clothed and fed 
the defective, the degenerate, the delinquent, to auch 
an extent that we have encouraged them to reproduce 
their kind in ever-growing numbers. We have spent 
Increasing sums for asylums, almshouses, prisons atni 
hospitals. In which we have temporariii/ confined the 
insane, the pauper, the habitual criminal, the Imbecile, 
leaving them free, during most of their lives, to pro- 
pagate their kind It Is a fact, disguise It aa we will, 
that w« have taxed ourealvec to aupport Inatitutlona 
which have resulted In Increasing, and not decreasing, 
the number of the unfit. We have before ua an Im- 
mediate duty, of tremhndoue Importance, In caring 
for oiir own unfit ; In seeing to It, by adequate leglata- 
tion, that the Insane, the habitual criminal, tlte feettfS’ 
minded and similar clasesa are permanentlf 
gated, so that they cannot reproduce tbetr kbd to tw 
a further burden upon the nation, and In enMttng 
laws which shall prevent tho marrl^ of those whose 
offspring will hs onllf. 

‘ But, In addition to ewr own vary heavy haijdss of 
those who are dofeodva pr degenerate, we are aMint 
every year, by tmtBtghirttah, zotnr hundra^ U hiA 
tbonsande at aliens wbOae prseeace here will 
bly result, because of tbalr own defecu, or tbeae of 


their affeprlDg, In lowering the physloai and mental 
and moral standards of the American race. We, In 
the United States, have a wonderful opportunity ko 
apply eugenic principles, upon a scale which no other 
nation can begin to approach. In our power to select 
and regulate allenjjntnlgratlon. Unprejudiced experta 
are agreed thg.b 'dur present very liberal tmintgratimi 
laws do not-iuttce to preaerve the atatsu itm > — physical 
and jndntal — of our population, and ore very tar In- 
^de^d from promoting any Improvement We are here 
forming a new race, extraordinarily heterogeneous In 
character, yet we are to-day taking more care to see 
that a Hereford bull or a Southdown ewe, imported 
for breeding purposes, are aound and free from dis- 
ease than we take In seeing that the alien fathers 
and mothers of future American children are sound 
and strong and sane and fit Biologists admit that 
they have much to learn about heredity But of acme 
things they are already sure. Enough Is known to 
make U absolutely eesentlal. If the quality of the 
American race Is to b« preserved, that there should 
be a far more careful selectimi of our Incoming alien 
Immigrants, on eugenic grounds, than vVO have ever 
attempted 

The need Is Imperative for applying eugenic princi- 
ples In much of our legislation But the greatest, the 
most logical, the moat effective step that we, can take 
la to begin with a proper eugenic selection of the In- 
coming alien millions If we, in our generation, take 
these steps we shall earn the gratitude of millions of 
those who will come after us, for we shall hare begun 
the real conservation of the American race 
Silver Lake, N H. Robext DbC Waup. 

1 ion and Saccaw 

To ihe Editor M Um Sv iitNTinc Awebican: 

yiur article on the above subject In the Lsue of 
June Srd appeared tome most admirable, and the con- 
clusion that “your success Is measured not by what 
the world gives to you, but by what you give to the 
world,” one to be written In letters of gold 
But Is not the chief object of each one- of us per 
Bonal happiness’ And how Is the question affecled 
when we consider personal happlneas’ Who are the 
happiest of*uman beings? After a long life. In which 
I have met and- consorted with all aorts and conditions 
of men, 1 cannot help thinking that what Orevllle 
recorded— I write from memory — nearly one hundred 
years ago Is true The men who pass their lives 
absorbed In personal ambition, personal aggrandize- 
ment, or personal pleasure, are wot happy Those 
who live for others or seek their highest personal 
manifestation in labors to advnnee art, science, liter- 
ature, and morality are happy. 

If, then, the greatest success man can attain on 
earth is personal happiness, we again find that “your 
sttccest Is measured not by lohol the world glees you, 
but by lo/iaf you give the world." 

F C Constable. M.A, 
Wick Court, near Bristcl, England 

ftiOMrOEttoii of Niagmn Fallg 

' Tb ttUEciEimnc Amebkian: 

1 UlM this OdcttltoB to compliment you upon your 
•tnmg editorial stand for the preservation of liUagara 
Falla. everyone knowa that the ScTENrirtc 

Ammkkak la publlslwd for the sotentlfic and the In- 
fiusti'lal arts, it is certainly refreshing to see a 
JottiMl of your dlasa have some feeling and regard 
tor Aasrioa's natural wondera. 

"TiMae woodara, and particularly Niagara Falls, are 
national aaaeta In more lensea than one, because they 
tegnther dltlti«ns from au $Krt* of the country, 
attd they amass great wealth' in the form of 
SrtattbM to the tooaHtles podoassMig iiheM w«nd«ra* 
TttbIMtore the wonder# of Amsrioi should b* pra 
andritsA, hot oldr for sentimental reaeona for all lovara 
of ^ haktttiful. but also (or the patrifiUo and flnanolal 

{ triwi that Vtku Eoirnmno Atmt^a may be s«c> 
eaadibt m iita goOd work in atopiltiig any tnitber a» 
Priiaiiwanttf ttfion la left of thd beauty of Ktegara 

Now rpA CHy. H. LMoWMr. 
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Curiosities of Science and Invention 


Trade Inspector’* Bicycle 

I N order to lighten the work eft the ploddloK track- 
walker a French inventor baa dealgned an attach- 
ment for a bkyole which will permit the machine to 
travel on the ralla, thereby allowing the man who In- 
apeotB the track and roadbed to cover a larger terri- 
tory In a given time and with much leee fatigue. The 
attachment U shown in 
the accompanying engrav- 
ings It CODliltS of s 
pair of supplemental V 
forks secured lo the main 
fork* of the front wheel 
ind provided at their 
lower eatremltles with 
'oilers adapted to bear on 
opposite sides of the rail 
In eidU'nn to this there 
Is a light s'eel frame se- 
cured to the main bicycle 
at the rear which carries 
at Us outer end a email 
roller that rides on the 
opposite rail of the track 
This serves to keep the 
two wheels of the bicycle 
on the rail without any 
effort of steeling on the 
part of the rider In or- 
ler to permit the rider to 
preserve n comfortable 

position when traveling 

ilowly around a curve 
that Is steeply banked, 
the roller- Is made adjust- 
able under control of a 
small hand wheel, where- 
by It ma> be thrown In 
or out so that the rider 
can adjust himself as 
nearly as he desires to the 
perpendicular The roller 
frame may be dptached af 
a moment's notice and s’- 
r'ured to the blryde in 
the manner illust rated, 
and the supplementary 
forks may bo raised, per- 
inlttlns? (he wheel to he 
ridden over an ordinary 
road 

A Curious Indiui Can- 
tilever Bridge 

S OME intereetlng e*. 

amples of Indian In- 
genuity are afforded on 
the River Skeona and Its 
tributaries In north British 
Columbia These water 
ways In their upper 
reaches flow very swiftly 
and for the most part 
through deep ravinee As 
It is Impossible for the 
Indians to cross them by 
means of canoes, they 
have resorted to brlOglns 
Their bridges are Inter- 
esting structures from the 
engineering point view. 

Inatimuch as the canti- 
lever principle is adopted 
The bridge of this design 
shown In the aecoiiipanv- 
Ing Illustration kpatis the 
Bulkeley River where It 
Is about 120 feet wide, and 
the height from the brltSge 
to water level Is about fio ~ 
feet - - , 

It Is built of weoign 
logs, the l0gs of the etthio-., 
ture being folhned of aJu- 
gle stout logs vavy^ 
from M to 80 ' feet . In 
length. The ttak of low- 
ering them Into Position 
mogt bgve demanded con- 
siderable inieaoity on the 
part of the bctilAera 
are burtedl About IB feet 
Bt tb«t« tower dada, and 
authored by dupoN 


imposition of maeaea of large rock rolled and caril-d When llie 
to the site The longitudinal members of the shoie inerabeis we 

spans are elmllarly burled In the ground and lashed thongs, but \ 

to the ends of the diagonal legs These main mem- erected a iix 

hers, cotreepondlng to deck girders, are about 120 fe-t down the r 

In length, and to either end the A members of the lowed the v 

superstructure are lashed Elaboiale cross bracing is teiest The-} 

resorted to In order to secure greater strength were shing i 



Cantilever bridge bnilt by Indians in British Columbia. 


Trunk Tai ifli Rallwaj 
Klilceis ( (iniii)i’ni c’d a 
Ing on then track 


them ten Intiociuciion In 
their bi Iclgc HO that uiw 
It Ih u straiiBe looking 
piece of wolk, tho'IKli the 
fmulameiil.il c antllccver 


A Giant Induction 
Coil 


of I 


Tfll! 


dmtlon colls (n existence, 
\ l7 , II mnniinolh appa- 
latub 12 j centimeters 
(112 Inches) In spark 
length, const Hided for 
the V i e 11 II II Tct hull al 
High School A similar 
apparatus has heen con 
stnictccl for the Potsdam 
Astrnphi slciil O b s c i \ - 
atorv, both being warrant- 
ed to =t,ini1 a poten lal of 
1,000,0(111 volts 
The clibchaiges of those 
induction col's coni|)r!se 
the fuuciameiUal and up 
per hainionli' vibrations, 
the mlnlnnim and maxi- 
mum wave lengths being 
inferred approxlmatelv 
from t he leng h of vv Ire 'n 
the primary and aecondai v 
c Ire mis 1C‘S|)PC tlvelv In 
( onnc’c tloti with these 
giant Incliictlon colla the 
wave- length of the fiin'i'i 
nieiital vibrations 'a 
alaicil 'iilO kilometers (186 
mile h I and that of the 
bigliest iippei harmonic 
about JOO meters ( UK 
feet I Their construction 
Ih bahed upon the tollow, 


A glaa^ IdhMdtiMt aril diMbargiBg a 
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The Heavens in September 1911 

The Comets in the Sky ; Location of the Brightest Stars ; the Planets 

Uy Henry Norris Russel], Ph.D,, Professor of Astronomy in Princeton University 


1C Moon been In her fli 
i of her third. KIosh'h to 
Ithlu twenty million m 
on AugUBl IBth, would 
conspltuouH to tht uake 
a, the moonlight drowi 


rt quarter, the predicted time (provided this can be accurately 

net, which determined 1 means that smne force has been at work 

lea of the which has retarded the comet’s moUon A full ex- 

have been planation cannot be siven by elementary methods; 

1 eye Ah but the principle invpWed Is this. The retardlnc 

ed It out force decreases the rate of the comet’s motion, as 

{Inning of might be expected; but the Sun’s attraction acting on 

It Into r>ii the now slower moving comet draws it into an orbit 

ivtalble in smaller than before — so much smaller. Indeed, that 

1 the Sun, even at the tilower speed it gets round it In less time 

Its reiro than formerly 

ton (ll'iaii- By reflned methods, taking into fsccount the change 
ra In the form of the orbit, as well ap the period. It Is 

( , on .Inly possible to dlscrlmlnste between the Influence of a 

ea -Is ap minute retarding force acting steadily all along the 

perihelion comet’s orbit, and a more powerful one exerted along 



turn), while at other times, 
thoiigli equally near the 
Harlh and Sun and ap- 
parenllv as favorahly 
placed II Is excessively 
faint, and eati only he 


lain dlreitions fiom the 
Karlh and Him, behaving 


seen edgewise, but fairly eonsplcuous If not viewed too 
Ohilqilelv 

’I'he Bituul explanation of Us changes must be more 
I omplcie for, like other faint comets, this one appears 
as a loundiHh mass of llglit it would be possible to 
(xpluiii the faits by assuming that the (omet was 
nmipimed of a great number of Separate particles all 
Blionglv llal/iiied parallel to the same plane, but 
some lehH aitlllcial explanation will doubtless in time 
he available Third among the peculiarities of this 
(oniet. and niowf InterPHting of all from the tben- 
lethal standpoint, Is the fart that Its period of revo 
Union Is deereasmg This pioves that some force, 
other Uiiin tlie uttraetion of tlie Sun, must act upon 
il, for otherwise, like the iilunets, it would always 
lake exactly the same time to complete a cirtult of 
Its orbit Tho attraitlon of the planets themselves 
would Indeed give rise to slight differences In the 
doiallon of succossive revolutions; but when the 
Iiihoi Ions caU ulatloiih nenssarv to determine these 


.elude ^y chanee of vu ror, It Is found that 
I miiltAt an unexplained shortening of the 


one of the apparent paradoxes of theoretUai 
my that the return of a comet earlier than 



NIGHT 8KY: AUGUST AND SEPTEMBER 

only a part of it In this way Blacklund comes to 
the conclusion that the resistance acting on Encke's 
Comet is concentrated In a relatively small region lo 
the part of the orbit nearest the Sun i.i actual 
amount is, however, so small that the retardation can- 
not be detected by direct observation Immediately after 
the comet leaves this region. It Is only at the following 
return when the cumulative results during the whole 
following period become evident, that the extent to 
which, the comet baa been retarded can be calculated. 

Still another curious clrcimastance must be men- 
tioned. The amount of the retardation Is not alwaya 
the same. In the middle of the last century the 
period was shortened by about two and a half hours 
In each rewaiutlon; but since then the Influence was 
twice abrupUy diminished. Prof, Blgcklund la In- 
clined to explain thla by supposing that the cometis 
motion la hindered by passing through a cload of 
meteorlt(es-H>r soaiethlog of that aort^ — which is not - 
of the same iMuklty ht tlie suecessive times whsa 
the ^met sttiked it 

Enough hw bean adld to «aiow what an Interesting 
body thU little ooihet is- ho%w aattoaomer. Accotate 
abeervatlQBs an HOST secured for as long an Imervttt 
as jmsstble at each retara, and great mathematical 
skill, and shormoua labor ta eoaptitatlen, expended ta 


the calculation of its motion; but It may st{Q be teat 
before the nature, and especially the varlattons, of; , 
the strange restetance to which iU motion Is subjected 
are fully comprehended. 

Ihe Beaveas. 

Turning now to our map of the evening aktes, vs 
And that the splendid (Tygnua right overhead. To the 
west 'll Lyra, with ths resplendent star Vega, and 
southward shines the lees luminous Aftalr. A brtlUaat 
region of the Milky Way, below this, leads us to 
Bagiturtus and Scorpio— -the latter almost setting Ih 
the southwest Ophluous and Serpens are farther to 
ths right; then Hercules, Corona and Bobtea, In att 
almost vertical line below Lyra. The Great Bear Is 
well down in the northwest with the Dragon and the 
Little Bear above. The vacant region below the 
pole on ths other aide ooa- 
taina the modern ooQ- 
atallatlan Ckvmeloperdua— 
made to flUl a gap between 
the ancient oosa Par- 
ther to the right In the 
Milky Way, Is another flne 
series of star groups— 
Auriga, just rising, then 
Perseus, next Cassiopeia, 
with the leas brilliant 
(".epheus between her and 
CygnuB. 

The great sijuare of 
Pegasus is well Up In the 
east. Andromeda is on tbs 
left and Arles below. A 
few stars of Cetns have 
rlsra to the south of east. 
About southeast Is a 
bright star, which from Its 
Bcutbsrn declination and 
Isolation Is at tmee reoog- 
, nigabjl^aa ingoMBtaat the 
dnly msptcboua meiabar 
at the cooatellatkm of the 
SoDtbem Kish, Above 
tbis Is Aquarius and 
farther to the right 
CaprlcornuB. 

Though one of the 
fainter sodiaca] constella- 
tions this last la a fairly 
deflnite group ot stars, 
and can easily be made out 
on a clear night 
Its principal stars whieb 
bear the Greek letters 
Alpha and Beta, are close 
together in the northwest- 
ern part ot the constellar 
tion, at the head of the 
Sea-Goat, as our Initial 
shows About 20 degrees 
to the eastwsrd the mon- 
ster's tall is marked by the 
stars Gamma and Delta 
Caprlconl, the latter, 
though fourth in alpba- 
betleal order, being the brightest In the whole constel- 
latkm. A 'dUgblly curved Une ot faint stars, only 
consplououe when there la no moonlight, eooneota 
theea two gronpa,’ two stmUar Uses run downward 
from tbom, forming a tnamHe whose third vevtax la 
marked by two stars (in the Goai's fore paws) whlt^ 
though not sdnich jtaintBr than those slroady meii- 
bwr the last lettaiw of tbs Greek alplisbeb— Pel dad 
(hsega. 

Alpha Gaprlcomi Is a fine nak«d-ty« double star, 
With canponaats flU mlqutM of arc Apart Bota CSP' 
rlowsl is also a wide double, but as the oampoaeats 
are very nthequal in brightness uid eepsurafesd by but 
8^ aAlhutss ot arc, tbs Sid of a dstdglass is seeded 
to SM thm sa^surttely. 

Th« Plansts. 

ttesditry U -eventag star at the bedtsalnf at tha 
OMSthf l^,ts^ sear the Saa to be seeh, Op the ith 
he pto fii, mmttb ooajunction, add thereafter I* a 
taoii:al]Mi;'s^;3Ws«hiMc,hls greatest Westem dlMUwtjiaiii . 
os. dins .Ab«idtihte'«lmeheKtoesst4illA,'ll.sii4. 
egQ wsiaUr,1ib:"«eiia. 

Vmid ds atsp Id conittaetlon wBh tha Mh o« ^ 

eteri 

«sa od!j''h«' '««n wfAR' tew<^ 
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Abstracts from Current Periodicals 


Phases of Science as Other Editors See Them 


Htttoer TmiM 

I K t!w JPOpitlar Hoience Mmthhl, Aug«4, ISll, Prof. 

C. C. Trowbrklce, ot Columbia UntToraltr, proaenU 
a eunumarr ot iS>m runtta thus far obtained In hta 
study ot meteor tcaine, wblob be baa now carried on 
for a a umber of years, and which he has made the 
aubdect of several earlier contributioua to tbe aclentlhc 
}oamak. Hla activity In thla field of reaearch haa 
been racognlsed by the Katloul iioademy of Sciences, 
vhleh has made him a grant from the J Lawrence 
Smith Fund, to enable him to extend hla work In this 
direction 

Prof. Trowbridge applies the term "peraiatent train" 
to a maljeor trail ot tong duration — from several min- 
utes to an hour or more — as distinguished from a trail 
lasting, at most, a second or two, such as is ordinarily 
seen In the wake of a meteor. A large number of 
these peialateot trains hare now been obaerved and 
meaaured, and tbeir aitttudea have in many cmcb 
been determined by simultaneous observetlons at two 
or more autloos. They average about ten miles In 
length. They are at first straight narrow streaks, but 
gradually expand to a width of a mile, and become 
Curved and twisted Into various ahsitoe. ns they are 
drifted by the wind. Tbeae trafistormatlona are Illus- 
trated in the aocmapanylng drawing. A shows the 
appearance of a train a few seconds after tbe nucleus 
of the meteor had disappeared. Soon after its appear- 
ance train waa sixteen to eighteen miles In length 
and at an altitude of fltty-elx miles atwve the earth, 
M determined by trlangulatlon from Sldmoutb and 
CardiO, which are fifty miles apart U appeared lance- 
IUm for a few moments and then waa seen to be 
bending like a floating ribbon, and also expanding to 
width, until It aasumed the appearance shown at B. 

A meteor having a remarkably peraiatent tra^n ap- 


Puiager itUnM MonMu. 

Metcar train seen at Bl Jg u n th and CardUE, BngUnd. 

0)i*Mrv«totiItoT«iibwiai|SS,stl«A M VUItila ooUl lASA.ll. 

peared over the south of fingland at 7. SO P, M., Febru- 
ary 28ad, 1909. Tbe train gradually Increased In bril- 
liancy, and twisted about, assuming grotesque shapes 
A part of It drifted to the northwest at a velocity of 
80 miles an hour, and remained plainly visible until 
*;S0 or 10 o’clock, 1. e., over two hours Another part 
drifted much taster; vis., at the rate of 300 miles an 
hour, according to the calculations of Mr Denntog, 
the well-known SIngUah authority on meteors. 

Prot Trowbridge ftads that tbe attitude above the 
earth>i aurfafle gt which persistent meteor trains CK>cur 
When eeep, at night la usually confined to definite 
Itmtts between fpity-five and sixtydiTe mllee; though 
the path ot the meteor may extend tar above and 
below these limits. He terms this stratum ot tbe 
atmosphere the meUnfr (rain eom;. He aseumee there- 
fore, that la this sene thtfe are conditions favorable 
to both the formation -and the penlstehee of the lumln- 
hsfty «t tlto,tndnA, and he believes that the principal 
etoUHttoo is tha otr tile atmosphere at that 

pdrtiBUlar al*-n|t{«h. * 

llto axjAslns the twin as a phenomenon of Imuln- 
mosnee. btaUlhr to ^ afteri^w fouowing an electric 
dtoefaafte M a.vwraom tube. When a body U very 
IH^ an Immeaga tnlnhsr of negatively charged oor- 
he tona am pvm forth f»m it Air contain- 
'toh'IWh 1*»» htohmsg a aoadiwtor ®l elaotrlclty. henae 
Jtawa in a mstsor rushing thraagh the atmoephere 
hhghdlUtlmi wary hjhSrf lMtg etoetrlcal discharge tube 
„eo«itgiglai a gnis at IdV prawure; the passage of the 
.toaitil«h>4ormlng a ootamn of highly ionised air thirty 
try hpty miles to laagUi. 

' ihvtoiueittB with aao«^ tubes cogtaliUnf air of. 
;',lto^;4h*aa9M to Stwoesd to oeopr at the 

ftmta whtoh the oxygen haa 


bera mostly extracted, give the same slowly-fading 
afterglow, following an electric discharge Thus, ac- 
cording to Prof. Trowbridge, It U not unlikely that 
the production of the light of a meteor train la con- 
naoM directly with the highly Ionized state of tbe 
air produced by the outpouring of electrons from the 
intsBsely heated meteor. 

The rapid lateral expansion of the tram is explained 
as due mainly to gas diffusion, and the rate of such 
diffusion depends upon the pressure and tbe tempera 
ture of the gas Accurate observations at the expan 
slon of these trains should therefore aid In determin- 
ing the pressure and temperature of the atmosphere 
at the altitude at which tbe train occurs Further 
the drift of the train furnlsbeB a means of determining 
the direction and speed of the air currents at these 
great altitudes, which are far beyond tbe range of 
meteorological balloons 

Whatever may be thought of Prof. Trowbridge's ox 
plsnatlon of the physical ttaiure of meteor trains, It 
is clear that their systematic observation should be 
considered a most Important part of the general cam- 
paign ot upper air research which la now engaging the 
earnest attention of meteorologists and astrophysicists 


The Odor of the Rainbow 

E VBRTBODY has heard of the pot of gold buried 
at the and of the rainbow, but there Is another old 
bsllef connected with this meteor that Is not so fa- 
miliar nowadays The attention of meteorologists was 
called to U, a few years ago, by Mr Richard Bentley, 
of the Royal Meteorological Society 

U appears that over half a century ago a controversy 
took place In the ICngllsh newspapers as to whether 
the rainbow emitted an odor A belief in such an 
emanation existed In antiquity, and has been echoed 
by several modern poets Thus It Is mentioned In 
Fltoy, Aristotle, and a tlreek writer referred to by 
Oolerldge, in bis ‘‘Table Talk", In the "Pei Ipatetlc 
Philosophy" of Oeorgius de Rhodes; in Bacon's 
,'*Sylva"; In Browne's “Brltanuta’s Paaiorals," and 
more lately In a poem by Robert Snow. 

Tbe origin of this cuilous belief Is expl-tned by 
Mr Bestley as follows Everyone Is familiar with the 
Ijserease of scent given off by plants and shrubs on a 
warm avenlng after the air has been newly washefl 
by rain. This would naturally often coincide with the 
appaaranee of a rainbow 

A New Hlniatare ProjecUon Apparatus Suit- 
able tor Legal Photogrraphy 

T HB photographic work of experts In criminology 
Is carried out usually with the aid of artificial 
llffht,. a± loaat when microscope objectives are used 
In those CSsm tbe eurface to b<> illuminated ts usually 
only an Inch or two wide, but tbe Itlumination must 
be tatoote and very uniform The small projectors 
which ate used by physicians for the examination of 
the eye ahd throat are ill suited for this purpose A 
writer lx Die Uwtschau describes Oelger’s new minia- 
ture projection apparatus, which may be used for 
photography as well as for othei purposes As the 
aooompauylug Illustration (Fig 1) shows, the appara- 
tus conslafn essentially of a stand carry ng a resistance 
box BBd tbe lamp with Ite bouking and pi ojecting lenses. 
The tomp Is a self-regulating, or fixed iwlnt, electric 
arc. which consumes about 3 amperes of turrent. can 
be used on ordinary incandescent cln-uttH and yields 
an exceedingly uniform light of about 300 candle power 
The two projecting lenses are mounted In a diaw tube, 
by axtmdlng which more or less tbe dlametei of the 
Illuminated circle may be varied from an Inch or two 
to twelve Inches Even with the largest circle the 
lllxmtnatlon is suffleient for photographic purposes 
Th« stae of the circle can also be limited by the use 
hf dl»{tbnmims. The lamp can be moved vertically and 
bortoontalty on the stand, and tbe upper part of the 
'stand carrying the lamp, can be Inclined at any angle 
by OMOiw of the Joint and screw shown just below the 
toottoonce box. The, projector la also provided with 
a mtmi|F''which can lie turned and inclined In any 
dlrhotk^. By means of these various adjustmentB the 
ftoto*ttoto«t'«n4 direction of the cone of light can be 
Xifiilktod^ to any purpose This flexibility of the appa- 
TXtua iWlf b® found Mpeclally valuable when the work- 
ing apoca to limited ' 

Thto imparatus win be found very useful for sclen 
tllto ^tootogrxphy In many flelds Hero wc will men 
tton-. tnUy Its amployment in photographing the so- 
CXltod totXht finger marks which are often used for 
toto toadMAoatlon of criminals. Although these marks 


are called latent, they arc not strictly liivlBiblc, but 
only difficultly visible, tbaf Is to say, a special kind 
of Illumination Is reciiilieil lo make tlu-ni aiilhi Iciulv 
conspicuous to be iiliolosiabbed Various deviies foi 
producing such illunilnalion arc dvacrlbt-d In sjiei lal 
treatises Among tbesc rnelhods that of Stockis ic 
tbe most successful, but It iccjulics a spi i lal proji i 


Fig. 1. 





Photographs of finger prints obtained with (he new 
miniature projection apparstua. 


finger Impression are Inlenaeb llUuulunb d .and aiipcar 
on the positive photograph ks Abin lues on a black 
ground Figure 3 shows a liniu ' ---ilou con 

talned dirtn-tly In the camera uu bi.iuiidt pui>or b\ 
this method This negative -.bc^ - ibe luibillaiv llllc^ 
black on white giound, and i- hcin c illiicllv i otii 
parable with the Imprchsion d the blat kened finger 
on paper The great slniblnii' ni ibis mcibiKl sbonld 
lead speedily to Its geuciai . 'nplovment in criminal 
practice 






This view wu taken from off the port aide. To the left ii a heat em ne . frMt le a portion of a deek, which wae 
up and back, expoeing its nader side. Abaft of this is the maiiMMst llie prp)eetlBC material to the richt 
is standing on the submergrsd poop decks. Beyond this is the "Keatueky ” or “Kearsaffe:" 

THE “MAINE” AS SHE APPEARED AFTER THE DISASTER 


T he work of raising tht' wrack of the "Maine" from 
lih (hirteen jears l«-d In Havana harbor has now 
progr eased to such an extent that an Intelligent Idoa 
may be had of the undertaking, the foice of thft ox- 
plosion and permit of a considoratlon of the (alasoii 
or cofferdam being used in this work 

The wreck originally lav In about 30 feet of water, 
but the actions of the tides have raised tho mud level 
over 5 feet, whlli* the remains of the hull have set- 
tled into the mud about 3,'i feet As the bottom of tho 
wreck Ia not leas than 60 feet below sea level, the 
caisson must finally' Bustaln a pressure of 30 feet of 
■water and 30 to 3'i feet of mud before the hull of the 
vessel will be exposed either for examination or re 
niovai The orlglnsl Idea of (he engineers In ehaige 
of the work was to pump out the water and mud to 
this level, to utuuver the entire wreck and determine. 
If possible, the cause of the explosion The recent 
developments of the works have made It necessary lo 
modify these ]ilans, bucausi' the ealsson has not dc- 
veloived the estimated stiongth 
The design of thl.s caisson Is somewhat of an In- 
novation and must be considered mom or less as an 
experiment, this being the first pravtlcal test on any 
large undertaking U has not proved an entire suc- 
cess, and whether the defects that have developed can 
be remedied and this system iierfcrted for future use 
Is a matter for the engineers and the owners of the 
patents to determine, but from the resulte obtained 


In Havana the system does hot seem quite feasible 

The caisson consists of twenty steel oyllndefa 
about 60 feet In diameter, constructed around the 
■wreck In an etlptlcal form Each cylinder must be 
considered more or less as an independent unit, es 
there is a toot of space between each of the cylinders, 
which space has been closed In on the outside line 
by a 16 toot segment of a cylinder, and on the Inalde i 
■with a wooden pile. The cylinders are built of 160 
straight, steel, Interlocking staves, about 75 feet long 
The ataves wore driven one at a time around circular 
forms with Insufflclent false work, and care was not ^ 
used In the driving to keep them plumb, tho result 
being that the top of the circle was completed sooner 
than the bottom^ which spread In many cases as much 
as 24 Inches, and In a few othera even more The last i 
stave driven, ■which completed the cylinder had to 
stand the strain of closing in tho open space and draw- 
ing the bottom circle Into line with the top The 
interlocking Jaws of the staves In some cases could 
not stand the strain and have splliUered and cracked. 

As soon as all tho cylinders were In place they were 
filled with earth dredged from the harbor The filling 
of the cylinders became necessary to make the Jolnla 
between the staves watertight and to prevent the steel 
shell from crushing under the water pressure Tiie 
strength of the caisson Is derived from the earth con- 
fined within tho cylinders What this strength will 
be Is an open question. Where the caisson would fail 
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fbA ealnon eonoiaU of twenty more or Icaa Independent ateel cylinders about 60 feet in diameter, constructed around 
the wi:;|ck In eiUpthnU form. As ooon as all the cylinders were in place they were filled with 
~ earth dredged from the harbor. 

A SECTION OF THE CAISSON 


' TIm tiMNw day* ««iMWaeeMaitedaiita|ia>|H^aUp. Uf foot !«■«, of «,d8X load dlBptooooHMt 

aad 17.4 lcMt«»iMed;canTtiwfwl9.6iefc and MxAuKw. 81w omtM t«wlv« iaetma of armtr awldaUim. 

TPEB ^•MAINE*' AB Sfil AI>f>BABH 0 ftsTLT REFOU HBR DESTRUCTION 


it tested to the breaking point Is hard to say Tlieiu 
must be at least 10 or 16 teet of sllmc and soft mud 
In the cylinders at tho level of harbor bottom The 
caisson Is, therefore, weakest at this point where the 
water pressure Is greatest, so failure might be ex- 
pected at about SO or 36 feet below sea level, or at the 
bottom of the harbor, provided a cylinder did not be- 
come detached and forced out of place. 

When the caisson was completed snil filled, the 
water was removed by degrees until a 16 foot level was 
roaphed before any signs of stress developed At this 
point a thorough examination was made which showed 
that the various cylinders were moving, those of the 
side taster than those on the end, that the caisson, 
owing to the spare betwi*en the cylinders, was nol a 
complete unit, but composed of twen'ty separate parts 
each one acting independently Besides this an nx- 
aminatlon below water by the divers showed that the 
Btavea of the cylinders were strained as mentioned 
above, and that they required, immediate reinforcing 
The water level was at once raised about 6 feel and 
thalatalo^d at the lO-foot level, while the caisson was 
being strengthened. 

Seventy-five thousand tons of stone and rock have 
been dumped within the caisson and banked against 
the cyllndet-s This atone, of course, has sunk into the 
mud and raised It from about SO feet to 22 feet below 
the sea level, so the wreck tp-da^ Is burli-d In about 
40 feet of mud. The stone fill has strengthened the 


caisson, but has not stopped the itiovciiieiii of th<' 
cylinders Many of them are 3 to 4 feet out of plumb, 
Inclining toward the center The original movement 
of the cylinders, before the stone fill, under tho pres- 
sure of the 10 foot water level, was 1*4 Inches In 24 
houiB, while now with the rock relnforeenient and 
with the water removed to the mud level, or about 22 
feet below the sea level, the moxeinent has been r<“ 
duced to about Uj mi h In 24 hours 

The stone reinforcement encroaches upon and banks 
against the bow and stern of the wreck, while In the 
wider parts of the caisson the wreck Is silll entirely 
free As the 40 feet of mud is being removed from 
the line of the wreck, the weight of the stone will 
foiie the mud from beneath the stone, thereby caus- 
ing it to settle deeper and deeper Into the caisson 
This will require additional stone reinforcing, as tho 
lelnforcing must be maintained around the top of the 
eyilnders, to prevent them from toppling over As the 
volume of the reinforcement Is Increased the enihsnk- 
nient will encroach more and more upon the wieck. 

7’o correct this c^vil at the bow and -Uc-rn It has 
hecn found necessary to place a single line of steel 
sheet piling as close to the wreck as price deal, to re- 
tain the mud and stone against the cylinders, and 
prevent any further encroachment upon the wreck 
This sheet piling will have to bo braced to the wreck 
Itself to withstand the pressure from the caisson, 
■while the mud is hedng removed 





SCIENTIFIC AMEBICUI 




t BtandB to-day, sBemB aolentlflc louadatlons and the national economlo i 


on in constructed of twenty 
L'k BufOclcnt strength to with 
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ol technical pursuits 

A considerable atock of Objects has already bean se- 
cured, a« several large and valuable state collectioas, 


loh pressure, that the cylln- till now dispersed. 


But many links In the ohaln of technical de- 





This longHudinal section of the “Maine” shows the location oF-the magastnes. 


low of sheet piling Is required to keep the relnforce- 
ineiii fr(>c of the wieck The oalsKon has proved not 
onlv lupffldeni, but very expensive The first appro- 
priation of half a million dollars was expended sowvo 
time ago when the work waa only half finished, and 
anolher half million will be required before the work 
Is completed 

While the caisson cannot bo considered an engineer- 
ing success It has iiermlted of the removal of the re- 
mains of our "hero dead " There are still many 
bodies unaccounted for and always will be, because 
the fone of the explosion blew them free of the wretk- 
age and into the harbor, but all the bodies confined 
within the wreck can and will be lecovered On 
Aiigusl 12th the ( rulser North Carolina arrived In 
New Yoik harboi with the remains of blout Merritt, 
one of the two officers who lost ttielr lives Aftei all 
the remains have lieeu rerovered they will reielve i 
tilting hurial, with all the honors due brave and true 

Thi' cause of the explosion will never he learned 
If it was primal lly of an external oilgln there will 
be no tra< es of it found to-day The forward mag 
azlnes have exploded and the hull Is practically cut 
in two The bridge and the conning tower with part 
of the decks aud hull have been turned completely up- 
side down and folded back upon the main deck amld- 
ship, while the bow Is turned completely Inside out 
and Is a mass of iinrcf ognlzable Junk For a space of 
about 100 feet between the wreck of the bridge and 
the bow, soundings In the mud fall to show any trace 
of the hull From midship to the stern the wreck Is 
liractlcally intai-t and can be raised without difficulty 
by building a bulkhead back of what was the bridge 
The bow will have to be removed piece by piece by 
cutting the wrevkage apart with acetyllne torches 
A plant for this work has been Installed, with torches 
that cut through the steel wreckage like a knife 
through cheese This work Is already under way and 
part of the wrei kage has been removed 

A wooden model of the “Maine" Is In the engineer's 
office and piece hy piece the racxlel Is being dis- 
mantled as the wreck itself Is being cut apart Sev- 
eral months must still pass before the wreck will be 
ready for its final burial In the deep waters of the 
sea, and the last visible sign of the wreck of the 
“Maine" will have been destroyed forever, excepting 
only sill h parts as the government may preserve for 
lifting memorial monuments to those who, without a 
moment's warning were e^nt Into eternity by the ex- 
liloslon of the ships magazine, the cause of which will 
forever remain unknown 

The Technical Miueum of Vienna 

T UK Teiliiilial Miiseimi In Vienna publishes a circu- 
lar stating that In commemoration of the sixtieth 
anniversary of Emperor Francis Joseph's reign, 
Austrian manufacturers with the assistance of the 
State and the City of Vienna Initiated this new 
museum The foundation stone was laid on June 20th, 
1009, and the building, which covers an area over 
20,000 square yards, and which is sltuaied opposite the 
palace of Seboenbrunn, Is now nearing completion and 
win be a lasting monmnent of the monarch 

This Technical Museum is m demonstrate the d* 
velnpnicnt of Industries and crafts m historical sui- 
fpssion also (o' do Juatlce to the ic-ehnlcal achlcve- 
nierils of the preaeftf day, and to piomote progress In 
this line by periodical exhibitions 1 1 Is to be a pub- 
Mc educational centet spreading the knowledge of the 


velopment are still missing Therefore technical scl- 
eutlsts. manufacturers and craftsmen of all countries 
are invited to co-operate in this great task and to as- 
sist the museum In procuring and selecting sutUble 
objects Kverythlng pertaining to technical labor Is 
acceptable, principally tools, machines, apparatus, 
models, materials, methods of working, finished arti- 
cles as well as plans, designs, books, illustrations and 
manuscripts The Austrian government has placed at 
the exhibition's disposal the halls of the Rotunde 
(“Prater”) for the present storing and sifting of ar- 
riving donations The names of donators will be per- 
petuated by Inscription on the gifts and in a memorial 
book Further particulars can be obtained from the 
office of the Technical Museum, Vienna, 1 Ebendorfer- 
strasse 6 

Destruction of Banknotai 

I T WILE rome as a surprise to those whose chief 
difficulty In regard to iMiuknotes Is to he able to 
keep them to learn that there are yet others for whom 
the difficulty is how to get rid of them Yet this Is 
quite true In the case of those who have to destroy 
in bulk paper which has been used in representing 
money values The difficulties thus encountered in 
destroying such paper are well illustrated by the ex- 
perience of the German imperial printers 

In this case the difficulties experienced are further 
increased by the necessity of coping with very large 
quantities of waste, for In addition to that .arising 
from printing .there is also that of stamp paper spoll“d 
Iti the gumming as well as faulty water-marked paper 
The methods previously available were three — burn- 
ing, liolling and pulpdng In the first process It has 
been found even where a special furnace has been 
used. It has not Infrequently hapiwned that while the 
outer parts of the packets were destroyed some of 
the contents wore not even singed In the case of 
stamps or gummed paper the matter was still worse, 
for the packets baked together Into solid blocks, the 
Interiors of which wore quite Intact 
In the second process the paper for destruction Is 
placed in Iron botlors; lye Is added and the contents 
then subjected to the prolonged action of steam. As 


pracMt (or hmU Quaattttoa 4g 
aftirtniO^ 4$ ia also that ot imtplBt, Ih liHlW , 

(h« MP«r la oat tip hy r«vtdTl«c Icntvag Jn wa^, Id . 
heih of thsM caasB thore is, howavar, -KgaH^ itm- 
outty. that tA dldpooiug of the predaei It oaaaot ho ' 
easily opld. U vil] not pay to transport m toafl' 
the sodden stodgy man qalolcly “goes bai4>" 

The Oernias Imperial printers therefore dedded to 
try a Bew way-— grinding H up dry. To this end ttkay 
tastatled a 40 horse-power Schlogkreus mill, w^eli 
hy a process of horllag, crushing and teaiTag iwdaess 
the paper to an almost powderlifce form la which It 
paaaea through a sieve into a oolleotlng ohaother ha- 
neath the mill ready for packing Thie. howewm’, 
was accompanied by a very objectionable teaturei, «• 
peclally when dealing with gummed paper la the 
giiodlng — such a dust waa orated that though the 
workmen engaged wore protectore, It yet pendetently 
filled and blocked their eyaa and noatrlla. 

Am the wortc ot packing was on this account itot 
only unhealthy, unwillingly performed and also on- 
eeonooiiaal, efforts were atsde to find some mechanlca] 
tnasns of doing it Simple as this had seemed at the 
miteet, later it appeared a problem almost iBsurauniBt- 
able. Difficulty after difficulty arose. Among such 
may be mentioned that a spiral feeder having been 
devised It was found that the paper would some times 
form into balls as solid as blocks of wood, which de- 
fied the efforts of a 20 horse-power motor to move 
them Neverthelees tbla difficulty was ultimately 
overcome. 

The Imperial printers, therefore, are now^to be oon- 
gratulated upon poeaeesing a machine perfect In its 
kind It takes the paper, grinds it up to any else de- 
sired and bags It Plnslly though the paper In thfs 
form fetches but little on account of Its consequent 
shortnese of fiber, the mill Is yet not only paying off 
itbe initial outlay, hut is also saving some |2S0 a yegr 
in workmen’s wages. 

A National Bnrean of Marketa 

O N August 14lh a bill was introduced In the Rouse 
of Represenutlves providing for the eetabltehsaent 
of a new branch of the Department of Agriculture, to 
be known as the “Bureau of Markets” 'The duty of 
the proposed bureau, as defined by the bill, it to be 
“to make diligent Investigation of the methods of mar- 
kettng farm products, and eapeelally with regard to 
finding out and recommending the fairest and moat 
direct method by which farm products may reach the 
consumer from the producer, by accumulating and die- 
(tbutlng Information on the subject In question and 
on the subject of the best methods and beat markets 
for selling.” 

While the language of the hill la somewhat con- 
fused, it la evident that a step of much economic atg- 
ntflcance is centemplated It Is the order ot the day 
to throw light upon the mechanism of trade; and It Is 
In harmony with the' progressive ideas now being con- 
spicuously fostered by the International Institute of 
Agriculture to bring scientific methods to bear upon 
the marketing of farm products We believp thft a 
work of far-reaching beneficence awaits the Bureau of 
Markets, and hope that Congress will see fit to give It 
being. 

Tmways in Mtmte Video 

A COOBDINO to B Consular Report, the United Elec- 
tric Tramway Company of Monte Video, which waa 
formed and reglatered as a BrlUah omnpany In l»d4, 
owns and works X3l kilometers — 82 miles — of lines in 
Monte Video, with 19S motor passenger oars and 88 
trailers. 
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ISm Dimtee A«t0aiiitk 

T HB »lt too atmoroiu aoeld^su to 
KvlatorB placa Ute aueatloD o{ aato- 
mAtlc atabUlMrt In tbe very forefront at 
iBterMttns Inventtott#. The Ideal equl- 
Itbrator would be tme wbiob would act 
in two dlrectlooa, both laterally and 
lottKltudlnally. Many attempta alonf thla 
Une have been made but bUberto have 
proved u««tl»factory A. very intereet- 
iag new departure Is a atabUiaer Invent- 
ed by M. Iteutre. Thin stablllaer baa 
been inatalled upon a Farraan biplane 
aetpatad by a e«4{.P. Renault motor. 
The well-known aviaior, Didier, flew with 
the machine flrat alone and then with a 
pasaenyer, and performed aeveral fltyhta 
which demonstrated the efllracy ot the 
apparatus. In one trial the machine flew 
very auccesslully In a 3«inllo wind. 

The Doutre stabllleer acts upon the 
longitudinal equilibrium only Under 
three condltiotu thla equilibrium la af- 
fected, viz., by tb« ilowtng down of the 
motqr, guata of wind from the front and 
gusts of wind from behind, which cause 
the machine either to rear or plunge to 
the ground 

To QVtftTome the pitching, the aviator 
muat turn the elevator In the direction 
of the pitching But the pilot has not 
always the presence of mind nor even 
the time to carry out vll these move- 
ments Tbe automatic atablllaer, it le 
claimed, claims to fulfill these functions 
spontaneously. 

Th*> Btabtllser coniprlses two eesentlal 
parts' First, a plane surface, moving a 
vertical plate In a sliding frame, and pro- 
eenting Its face to the wind, « hlch causes 
It to rccerto more or less according to the 
intensify of the wind Tbls plate practi- 
cally constitutes on ancmoineler which 
responde lo the pressure ot the relative 
wind, Secondly, there la a member which 
follows the displacements of the plates 
and transmits them through a system of 
Jolnte to the horliontal rudder or ele- 
vator 

The movable reelsllns surface Is a ^ 
rectangular aluminium plate supported ^ 
upon rods which slide In the frame ot the j. 
machine, being maintained in a flx^d ^ 
position through tbe tension of a spring 
when the wind Is normal. If the relative p 
wind Increases, tbe aluminium plate 
moves back In proportion to the resist- 
ance and returns to Its former position 
as soon ae the excess pressure disappears. 
Similarly, In caae there Is too little pres- 
sure, the aluminium plate moves forward 
under the action ol the spring 
The sliding rods of (he aluminium plate 
are connected with a central rod T which 
enters the cylinder of the compressed air 
auxiliary motor, controlling the piston ol 
the same; It paaaea out oLthe other end 
of the cylinder, and actuates s lever L 
which controls the borlaontal rudder 
of tbe aeroplane tt will, therefore, he 
understood that when the springs and 
lever Joints are aultabJy adjusted, the 
movements of the aluminium plate under 
the action of the relative wind canM»tbe 
adm’ealon of compreaaed air into tbe 
auxiliary motor. In proportion to the 
dlipiacemeats of the Platon rod. In one 
direction or the other; In' this way, 
through tbe Intennedtary of the rear 
rod, tbe kortsosltet truddOr or e'evatoV fk 
Biftnawtioalty controlled. 

Th<a atqAmtua. -ohtle etectlve by h- 
aelit, la Aiipplemefited by attotlier member 
wWob takea acoottttt ot abotjver factor 
bear^j^ upea tjb« .eqeitibrium, juMneiy, 

. Ue ««d btertfa ot tlw inM»ee 

l|Sii% fa* It ^ aoropkiM 

-piunge ‘ toreeM end 
i^w^afsrd, iOtb vttkoyoaililt' trind 

.jaWd'^thyee^ttm to tta 

.tmMtbtg Jtt**»iwr,vni>d tl^e ele- 

' Rft-necai^ iwemotti 



I movementB J 
I the aeroplane 


I the horizontal, tlii-se w-'iKht,4 ,iri' 

I thrown forward oi batKwaid on a 
j of the change of Bpeed and their I 
[They thus overionu- the leiiHloii 
I or the other of (he niirlngH hetwepo 
they are jilai ed, and are dlH))laci*i 


Near view and detail drawing of the Doutre atabillser. 



General view showing arrangement of the Ooatre stabiliaer on tbe aeroplane. ' I 

the aeroplane would then continue In Its this defc<t the Inventor provldea a pair i 
course, heading for the ground. It -would of small weights M mounted upon the } 
require a special act on the part of the eliding rods of the aluminium plate P ] 
pilot to restore the machine to Its nornirl and each maintained by two springs in j 
position. This, then, would not be com such position ihat In normal flying the j 
pletely automatk' woralng. To overcome small weights follow the rods In all their j ^ 


rest These weights iir-- lonnciied with 
the piston rod of the anxiliuiy motoi 
which thus receives from them thi si 
i mospherlc linpulses impinging upon the 
I aluminium plate 

In consequenu! of this not onlv is tin 
I auxiliary motor (lluough the Intcrven- 
I tlon of the aluminium plate and the mo- 
tion of the small masses togetliei i plated 
j under ihe influence of the ri-lutive wind 
i but also under the Intliienie of the long! 
tudlnal pitching of the aeroplane, ihrough 
the motion of the small masseH alone 
Aicordlnglv, the elevaior ohejs autom.it- 
hally one or the other of these extern il 
Influences, and the longltiidiiiul equilib- 
ruim Is restored 

An Early Transatlantic Bttat 
Cruise 

jrpHR aciompanylng lllusiralion, repm 
j 1 duced from an old voluni' of the 
^lllu«fiaf(d iMulmi \'iis ( lune, ISTOl, 

1 presents a pktuK- of quaint hisloile In 
j terest The little hoat, Ihe Tltv of Ita 
, gnaa," measured -0 feel in k'Ugih ard •- 
I feet In breadth of beam Hei r-glhleieil 
, burden was ly* tons There was a small 
! cabin, .! feet wide and I feel (1 liit lies 
high The boat, In Its original foini, he 
' longed to Ihe ahiii, "Breeze,” which foun 
^ dered In a storm In the Irish I'hanm I 
i and fourteen of the erew were saved hv 
the boat Ah ahowii In oui lllustriil Ion 
she Is riggtd as a yawl airaiigid to si t 
I square sails on both masts, siireading 
altogether 'h yards of canvas in g oi ‘i 
I sails But she is also furnlslud v^ltli \ 
Iwo-bladed sirew propeller whlih so wi 



immim wmim mm, 

A* Mnly tnuMattantic boat cmloa. 


I Two \aliaiit men, Cajit Bm Kiev an l 
'‘Ian Austrian Italian. name<l I’lelio 1)1 
('osta planned to < ross (he Ailanlic In 
this liny irafl Th. \ left Coik U.irhor 
on the evening of Thursdav, and weie 
last sighted hy a jillot miter forty iriihi- 
west of Cape Char Of then subsequeiii 
' tate our source tells us nothing 

Electric Lamps for Miners 

T he following copy of the coiidUioiiH 
of entry for a lomiietltion to be ion 
ducted by tho British j/oy eminent foi ,nl 
vertlslng a safe and efficient lype of 
' electric lamp foi miners has tieen fui 
nlshed by the Cnlted Stales Bureau of 
Mines, also by the British Ambassadoi Li 
Washington 

HIb Brllannlc Majeslv’s government an 
nounces that, in order to encourage the 
production of safe and effl< lent types of 
electric lamps foi miners, a colliery iiro 
prlfttor has placed ai ineir disposal the 
gum of £1,000 (»4.yfi(!6r,) w Im offc-tecl ns 
a prize for the best lamp or lamps lul 
filling the ripqulroments spe- Ifled helow 
Mr Charles Rhoden (afotmei piesPPni 

of the Institute of Mining .mil 

Mr Charles H Merz (a niemlu i o) thi 
departmental committee- on tin u.He c,r 
electricity in mines i hn\i iimseiited lo 
act as Judges The eoiuli turns oi the i oni 
petition are us follows 

1 The competition will p- open to pii- 
sons of any nallonallt\ 

t It win be in th- i1i--io(ion of the 
Judges to award the who'e of the pVl/.e tot 
the lamn which they i onalder to tx- the 
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u, divid.^ til.' pri«i, or to make tbe mark, Th« rules as ainen<ied seek to aoOom- 

, „ „„ .„«„ u, u»m «, iiirsrf 

DlcK'iil inwil t«„ out «tfectt»e tbo merlta of the •ppUcatloa appUoutions what is WW MWSonpMttfd Ifi 

ii])h must Iw uddressod care of must Usve been settled before the tanw r*n be oonoeotioD with appMofttion* rair {MtekI*. 
i,p Esq . at the Home Office teait- *o the Commissioner. by amilar rules. TIm langutgo Of the 

ion. Uolh.rham, England, and remaining paragn^ of BUxte 36 somewhat otesdy tho oprre- 

I'li tlie tosUug station not later stands unchanged. sponding rules, so far as the laii«afl«e 

.ember 1911. A spare globe KoUowing Ruts 67, whioh ralates to the oonneotJon with appiloations 

, nmnpan> each lamp taking of appeals in trade-mark cases to 0"*' deemed aOT»l}odble to appU- 


ItiHii Dimcmbpr lllsl, 1911. A spare globe 
kIuhiM jir(M»Tiipan> oaoh lamp 


ijuin nu'ius whioh should be ful- th.. Court of Appeals of the District of cations for the registratkm of trade-marks, 
luiv lamps submitted for oompe- ('.olumbia, there is inserted the following- Moreover these rules are regard^ m 
r< as follows .-,7 « ac alsiDdoerd tr.dr mark appllcnticn in every way conaistant with the 

I- lump should lie of sound mechani- 1» om- sliUh has not boon prouecutrd wltbbi statutes. 

Irui-Unn, so as 10 withstand rough )''“r lulor to No\riubPr 1st 1011, or tom 

l.lelod and propared for Piamlnstlon wlthla NoteS fOT InVeiltOrB 

1)111 year after the flllns of the |M-tltlon, or 

lamp should lie of simple con- t,„, applicant baa failed to prosecute Losing One's Way In the Air.— An army 

II mid fftsv to maintain in good s ithin one jear after any action therein of aviator, Capt Paul Beck, flying tmm 
1 repair " '‘bii «‘^d'e has i«.en duly m wblih Park. Md , rooenlly lost his way 

lamp should lx- so constructed ' A"’’ oaue 'a*''^wTiMe« '"deHaraiinn of for an hour or so m the clouds and landed 


.1 The lamp should lx- so constructed 
as Ui ri'ndcr impossible the igmlion of 
intlamma,blc gas either within or without 
the lump 

■4 'I'lie lamj) battery should lie so con- 
slrueied that any liquid which it may 
coiitaHi cannot be spilled when the lamp 


1 lx- Ko constructed *n***uH"^om"Va*''^wTlUe«''"dec^^ of for an hour or so m the clouds and landed 

ble the Ignition of b> himself and aaslsncc. finally over in Montgomery County, miles 

r within or without i; ,^„y. Id. niifyin* hia application hy acrui out of his course. It apiwars that the 
niiiiiber and date of fliing ordinary mariner's pompass is not satis- 

y should l)e so con- «fi' ““I!' factory for use in the air, since the aviator 
lUid which It may tu, o,aV r<- oeunot determiuo, oftw he loses sight of 

lied when the lamp Bdinii«.i«n of an amandiotmt not the earth, the extent to which he may; 

should b(' provided lesponaive lo the last offleiai aition, or refuaai have drifted laterally from his course The 
gas whieh may be to admit the same, and any proceixJInga rcla bos stimulated renewed interest 


in the subject and Capt. Chambers, 
who has charge of naval aeronautics, is 
■ continuing his efforts to devise some 


determine the uourse with reasonable I ■ 


generated In tli<> batter.v ai'i'ihatioh "fiom abandon'mont tf*® subject and Capt. Chambers, 

.') The matensis used and the construe- „„ „,,,,upj,tlon abandoned hy who has charge of naval aeronautics, is 

tion Khoiild be such that inetuls and other fniin,,,* to coiuplcie or proaccutc can ho r«- continuing his efforts to devise some 

parts will not lx- liable to delermration In uu'd aa a pending application u meat lx- moans whereby aeronauts may be able to 

corrosion os a reaull of the action of the ^ determine the course with reasonable 

"cUx-trolvM.," ew-. used in the l«itU-ry tmawddahll aooureoy. 

b The lamp should be effwtivuly locked yvl,,,,, i, new api.llcatlon ta Bled In 

so that It cannot bo oixmed without ,,ia(.> of an aimndomd or rejected spplU-stlon A Medal for A Printing Office EmployM. 

detecUon « n.-w p.-tltlou -tal.ment dacUrstlon, draw Printer, Vice- 

7 The lamp should In' capable of giving "g sn "• w i uxju re President Sherman has presented the 

an amount of light not less than 2 candle- The foregoing amendments to the rules assistant foreman of the- foundry section 

ixiwer cojtimioUNlv for a pi'nod of not of the Patent Office relating to the regis- „f ^be Goveniment printing office at 
U>sB than 10 hours tration of trade-marks, for tbo moat part, Washington, D. C.. with a gold medal for 

K Tin light should lie well distributed an. a paraphrase of similar rules Uiat have invention, hygienic in its nature, and 
ouUidc the lamp. A movable ndk>ctor U) lung been eulopwd and ussd in connection opemting to reduce the danger to health, 

coiieeiitmte or U) thield the light may Ixj with the prosecution of applications for resulting from graphite dust In elecliv- 

pnivulecl Iialcuts Thu , 47a oorresponds with typing and printing. 

in addition lo the above r(X|Uir«'mcnls, Rule 77 of the Rules of Proi'tloo, SM oor- 

regnrd will lie jiaid to («) the flrxt cohi of resiKinds wilh Rules 133-134. .'>7a cor- A DomesUc Cream Separator.— A domre- 

ihi' lamj) , {h } the eoxl of maintenaDce, respemds with Rule 171, 37b w-itli Rule cream separator cmbodicil in a milk 

(d oonveiiK'iuiu in handling, and (li the; 171, ,')7c with Rule 172, and 57d with bottle of the form commonly used by 

weight of the lamp when charged and i Rule I7d, etc. dairymen in delivering milk to customers 


LEGAL 


; H you kav« an iavaotloii wluch gma -to 
I aatacit ysB tss writs fully oad 4t«idy to Mitoa 
V Co. tor adriss in taOsid to As ton uray stf 
ohtatsiag protsstioo. Plssss ssod a^stokw so s 
modtl of your iarsatioa sod « dsHriptW of 
the dsries, c x plsi giug iti pysrarioB. 

All commuaicatioiu sra strislly ssufidsaltsl- 
Our vast proetieC, rxtsndial ovsr « pstisd of 
mors tksB sixty yean, cusUst u* to many, stsit 
to adkUe in tsganl to Mtsntohflity witWt Sgy 
sxpcius to tks ^imt. Our Hmd Book on Psbtau 
ia aant fres on rcqnaat. This sxpUias our 
matkinia. tsnns, stc,, >* rsgaril to PATENTS, 
TRADE MARKS, FOREIGN PATENTS, sts. 
All pstenta aecured tkrougii ua art dsscriksd 
without ooat to the ystentac in th« SCIENTIFIC 
AMERICAN. 

MUNN ^ COMPANY 

3A1 BROADWAY, NEW YORK 
Braaoh Offiaa. 633 F Straat, WaahiagtoB. D. C. 

A T E N T 

Sreer«|iort aa to PslantahUlty UUMUntni Ualde 
Book. UO What 1 1 ) lavcai with Urt of ln»««. 
tlona WaotaO and Hrliea oyrreOfor toTantiona 
aant fret VICTOHJ RV aNS A OO . Wacblnktuti, l>.C. 

Qassified AdvcrtUements 


BUSINESS OPPORTUNITIES 


a^ oo me male llnaa or ths Kenneyl- 


ready for use. At the present time the praotiee in- the j, in ^ patent. No. BMP, 747, to Ada 

Division of Trodc-raarks is end has been Brown of Seattle, Wash It has an L- 
Trsde-mark Rules Amended 1 consider an application abandoned shaped tube journaled in on opening in 

A „ , , ; hy rc»«<’n the failure of an applicant to ^bout the base of the neck and 

r TING Secretory of the In^rmr p„,seoiite it within a apeoifled time There bavmg an upturned wing in the bottle 
Haniuc Adams recxmtJy appn.viul tlie ^very reaeon why this practloe should ^bioh, by turning the hortoontol journaled ‘ 
rccmmendation of the ( ominisaioner of oontiniie Under the present practice, be set U. different beighU to 

Patonis thal cci toin anurndmenu U. the ^bc first application filed under the Act levels and dis- 

Tradiv-mark RuU-x tx- adoptod to lake ^ February 20th. 1905, which was acUxl charge it through the hon^ontol wing to 
effect NoVemlKT Isi, 1911 upon sixin after, must b<> taken up for ^bc outeide of the bottle. 

Th(^ arr- as follnwH ootion uh^fiovor the applicant dee#ireh, 

To lH‘ inserted immadiatclj foUowing even if no action has been token by apph- A Fireproof Ceil for Electrical Apparatus. 
Rul® oant in the intervening time Ah the _9^.tt,ng provide a fireproof coil for 

«« If an Di.Dlbaiit full b. prosocm.. iiU result of this procedure and the acoumu- electrical apimratua, Charles B. Synner 
' Tw/r Of* 'frip' *<iui^' atter ^ nuoitier of ranfflir tho WilkniMburR. Pa.. awHKnor to the 

wticn the i.iKi ..rti.lai nutiic of any actlc.ii 1)1 Trade-mark Division w neriously handi- WestinghouNc Electric & Manufacturing 
th. „mn. '.a. inHii.<i t.. him, 11.,. api.itc ati.m cap|)ed in the prosecution of Its neceesary Company, has patonU-d No, 099, H!«, a 
will ix' h. Ill tn Im jbiiikl.iu.d IIS ail f.iiih 111 husincHs It is estimated that there are pu,) ..bicli has a pliiralilv of turns of oon- 


Dumloatly hooaeti It ha» ilraady >«*** meoHlaeiBr- 
iiig naer««i.. anea as akla balliUito. nar bulMins mo- 
room works iffiBtne worltB. looaooo wortB And 
wrttifB If you fp III My^WBy^ wrtu for 

‘w“;TXsr 

ketstnwi, Wllmlnctuii. D«l. 

WUATPVRB YOU MAY BB MASUkAlTURlNO 
or twniiiiw nf DSnyfaMertiw Mr bt wjTaatM.Mnalr 
luanufacwroil In Pa. Tt !• mi the Mlaware 

lUrtr and on tlM mats Mix* of ihs »>nwriranla aial 
D AO llaiLraad. H la fiu-roxndaS bf btonulnl roanirr 
xml la anpmied br •aoollatrt maikeis. Manafactama 
anJ iiparatlrea ran be Jitriiaaotlr aoS aeonomlesllr 
hniamf It bail ilreaXr uto" aUk wgl’ka, iMwT w^. 
textile •orka, rnMne worka Tba Bai3wtii WecSrln 
Worka am no* rnikiirxlny tlwU pJani, tbomilf eatab- 
li.bwl here. If rna axSto anr war loimariiil *1110 !■ r 

K(lir«innr>t,AVBim6 ('fi^r Pb. 

Alla OBALMR^^^Wrlt^ffW 0^16 biff yi«>potmo^ 

T)eaiCT«*W {.»€Si.S£ 

Datlilink. Ohlooita 

PATENTS FOR SALE 
AHTincUL BAIN.-Wkw mnA** of Ifrtsatlon eom 
timed wtth alecarUlod water, Haak ami otieapeM ranil- 
iiei Pxtentto CkpUal waatadie explnlt aaiae or »lil 
•ork^u ro^ihr baala^rtjioBt 

kttR SALK ootrlkht, Patetn. Nn N(,NII, Anlnial 
DuBii) A time and labrr aarer tn >1ipptn« atUmala 
Tleallued lo Slf a ion* Nit earn Very aiiai)4e,"ur 
liarUMlar*. addreM Rny 1, Pianuiwr. Hdlnbiuv, 111. 


CALIFORMIA I.AWD. planted and eneratert by nx- 

t«S*M 

Dia I Pwikera Oanildton a rlin I 
ON THH UIOHBRT Hinia anu LAHOBST laAKBS, 
bay your Oraose Urwre, 1'ruok Laud or Winter Uotue, 
on a new rallrned. *1 • new town alve Fur full perUm 
ulara. addreaa O W Brown, Froatpruuf, Fla 


1 fib' altout stxU'en thousand < 


' ducting malx-rittl with a strip or layer of 


The tlPRl iiHmgrRpii ol 
t-lled "I'liix paragraph r 


rommlanlont'r In pi-raon up 
fee it't|iilri4l hy law 

For tbeJalKive there n 
following- 

-ic Kvi'fj applicant n ii. 
twill ri fiiwij reglatralliin h 


q. Jlhlnt and ! “Bwailiiig action” by the Office, and f„i| Uttwwn the adjacent 

laii.d u),on!t^»t three-fourths of these cases filed prior jurns, the foil Ixuiig first treated to pro- 

I.r, I„r Intel to January IhI, have not licen acted insulaliug film on lU surface. 

iinlnKagalnat upon withiu one year 

lid HM begin- Under the rulew os amended to tnkc A Moving Spiral Staircase. — The Otis 
ii Hiiiun pre Novemlx'r Ist. 1911, it is lielieved Elevator Couifiany hoN obtoiiuid a patent, 

mint; of an Ih® prctM-ut diffloiilties involved in No. 999.886. (or an elevator whioh has a 

s.ixpi iixioim making an iHHue search would be matcnally conveyer transixirUng between different 
mil -niBciont lessened Th|H s<-nrcli w made once a week levels in which the tiinx-iioo of movtoneot 
1) M ' I'ovi ^ ®*“*i***i> exarrunors is clockwise and contro-ClookwiBe. 

k- "m nil nccesHitatcH examining every one of elevator is in the form of a moving stair- 

1, i iiii' ( om f*‘<, sixUx-n thousand drawings Thin ha« way, having ascending and descOiMllng 
become a sever*' liurden and wo-s rapidly sonek Of steps which travel in spiral jiatbj 
,')<i IM c i more so It is estimated that m opposite dircctioiiH about a ooRUDOn 

Lllows ' probably center of curvature The inventor Is 

1 'of*'^thi' rx *''‘■'’1-'’ lltousand more drawings whl«b, Charles Leoberge of Now York eity. 
uiioii an up Rildcd to those tliat are already filed, 

■ n.uik, or to woukl make thirtj'-six thousand drawings. PrintiRg by SouBd.— A method of 
mil mark, or To st-arcli these once a week is an apj^ing printing bv sound is the Subioot of aj 
In i iiargp of vvhen It i8 aisoureonsidercir that tlie p&tenl,' IJjo 999,973', to'Arthur -C. 

rmun't of thii i-*''' pnamincrs is increasing in son of Brtxjklyn, assignor of akiveiiH(ii(- 1 

length year, due Jo^the increase jn teetotfas to Lyman C. JBmilh 'bf-By*****' 
diluted the number of registrations grMipd, it is N.' Y. By- the method, the sotiiKl toawes’ 
’ ’ ^ cany to see that the system in vogiie oouU are recorded by utilizing a sUOtisMiMi of I 

itk iiBB be-cn "<>t ludnfliiiK't.v coniitluo It was desired, said -waves to Initiate the operatifiB of 
i-xMffiioir'of ilicrcrore. to confine, so far f« poteiliie, mechanism aotuated hy ^ separate leHtee] 
uson, upon the cticrgieM of the exanunete to the of eneigy for printing a hgible ebswadtor. 
III. o|)|iiioB Hi-orcli pr<)|K-p rtfUier than sxpaadnig them ooriwponding to rertaiu tons ehattk^wto- 
iiiii.'i 111 per in xetMvIitng each Week ^ iatwe ties of said wavfw. In other wopda, tiwj 

I thi. T-iam “f P«u-tii«ally dead applies tliu,n» ofaarocter printing meohonwo to { 

TIuh saving in time and lidior on th* iiOi^ by a saporato souree of eaaegy Aod- tbat 
-iiN to rcKiK of the examiners will greatly fap.^l-Mita. wavoe are ntilued to ooataKil suob awtreaj 

r, If ataeoiied ter and more expedtHofn exaiBiBalitosa. ' of enstsy. 


uoTAi, RSPRmiBfrrAiivR wANTBa-sniwHfis 
tpi-oini, awnret rlifil maa Do act a* owr rwnrHMnWilTk 
afi»r lasretnk o<»rl»*ai«ia»«'JioifiiiHml|i b* mall. FonMr 
wxpartaiwa imaa nn i W T. AU we rmiatr« la hotiaMy, stfl. 
Ity, amWOon aiMfl vulllacneia to loam a lurratlra booi- 
noak. So sollrltlua orttaaiHIpx This laati OxoSiittosal 
(ipportumiy tor aoHUi In yonr awotiun to set Into a Wx 




rnmmiaa ^ininioirt 

) W« 4^ V) all jMtsatoM TW 

\ HfflM* ’ auwrted 19 
witit W* IDVcafon. T»niM on aprUcatton t» l%« 
lAtMftlalM OepartWaat 4 / the <»»»»*« «c 
AaimdM. 


CdlilH IJBN^ION STBAIN INBtlLATOa^L. 
BtmHmtmu, MeW York, H. Y. Ttita liMUlator 
i* for ««neral u«c irbera oorrenta of t>i«A 
tMatOnttal an otapkcred, U tMitn« Mpectally veil 
adoptetl tor ate In vlrehtosi teleffropb]' and tfllo- 
hhWjr. Mr tlttlnltergar'i a[Nml«t parpoae la to 
pmid* a Dtimber of noVrl conatraortou*) frat- 
urea In order , to, improve Mm eSldmoy 

of ttw thifulator, and-fO enable Wm to make tt 
an Inaukatlng material farmed under prea- 
iinra or moldad, or of porveloln, viaan or such 
Hke material, and to erntdop tenaluu metubora 
of a rlpid or of a flexible eh&ractor, aa nuy 
be dtwfred. 

BLBOTBOKAONETIC VIBBATOW FOB 
LOCAL APPUCATIOW TO THE PERSON - 
A. KoaENnsaa, London, Etiglond ThU vibrator 
ts for ilae for the produvtton and looal appUoa- 
tloo to the Itoraoo, of eontlnuoiia, rapid, and 
tEtolWe raeehanleal vlbratlona of ooclllatluoa 
•lilted to the treatmant of varloua inaladlea 
whleb are callable of bolna temporarily or p«r- 
manently ameliorated by the application there- 
to of tbo fBeehanlcol vUIrntorj maowpe and 
to the combliMtlon with the , Inatrninent of 


belli* normally iioaltioiMd ao that the rooeptade 
[cannot be entirely wlthdrawtl from tbe oaalna. 

LOCK ~ HiVkAKut KnoiA, 2 Bait J20tb 
UlTeet, New York, N Y. A rear elovatton of 
thia lock la reproduced In the Ittnatratlnn 
which ahowa tbe bolta proiocted In dotted uot 
line. The lock aerve* the purpawta of tbe ordl- 
[nary padlock, which, when In poaltlon proventa 
the etaplee or eyp-bolta from beln* cut or filed, 
and which render* dlfflcnlt other nnaminirlaed 



the pin tumbler type, which tiermlt* of a larao 
number of varlatlona In tfle kity-euntrollahle 
meebanliun, and which naar hWhif! the canine 
of dItBcult atiapei adapted for uan with differ- 
ent ktnda of door* or other cloauraa 

HonaotioM ‘VtUHtan. 

SAflll CI>BI) unpE— JIMKS P OHMur, 


RAMP JhOR CABDBdABD FIOPIUl* —I 
Faaasa, Fhlladetphla, Pa 'Rfa tnvratloB r' 
particularly to iglniatdro cardboard Jlflure 


oardhoaro Bgnw wood ana motai are orat 
narlly employed for th« pvrpoae , aatde from ; 
tba wpenaa, they loav* to ba dealred 

In apiplyln* tba baaa to ti>o Airaro and tha 
aaenro hoBBna of it In piaaa. while tha 4^ 
ant Mae pmulta of employtof a ftffure Mtde ' 
hrwit matiii lighter cardMot# than la feallyi 
prntit^l wUb a *too(m dr matnlHo j 

' - - I 

LfKfR A«l> &¥a'iU&lNO I>B- 
K. fawttriwh. Kaw ■ toi% 'K V. ' i# ; 
fUa ItiftanM nM k »a#a at alUabiY 1 

OKMBIMI Rt fM Ihoar Md a*, a raeapM*** mk 
'iOur' qMhw 'lhahdik', hdtMttnd toaana 
tM onAM a«d nf tt« fanaptnole, 
dmptMfttkrtAtMIl thn 
4»MI m Milt ^Mlti 


r' 

I'ff 

M 

ii 


Able lamt) holder which may h* quickly re- 
moved frOra the davtea to a* to replace thr 
lampa tn caae they b4Mma hrokan. and aa 
quickly repucad, tbe rtpiaMaant at tbe bolder 
laervtng to afala bptst the lainpa Into circuit 
[‘^Tbe Ulnttratlon herearlfti rtfirflaanta tba main 
^hoa, the end beUi* tamovad for the' aohe of 
jclparneaB, 

Nona — Coplea of any of Ihoaa patanta will 
[ha faniahed by tha 8«tturM|rfo Awnweak for 
ItM «aota thi^ PlMiW Mato l!h» tMaa of the 
tlHa h( tha toMttMwi. Mi d«*i of 
ithta pafMK 




Th© very life oC a tM pen lies in its TEMPER, in the 
small space between the point and the little heart-shaped | 
opening. ^ 

There it is that the ikeoeasity for experience oaones in, 
coupled with keen jucUnient, in the skilful tem^ring ol I 
this most vital part 01 t^ie Gold Pens in Waterman s Ideals, ' 
The difierenoe between a Waterman’s Ideal and the other 
ki^ of pens, is just the differeooe between ordinary, 
unthinking machine work and the rare combination 01 
active bnun, experience, judgment and skilful hand. 

Every pen that bears the name “ Waterman’s Ideal ” has 
passed through the hands of a master workman. Every 
pen, therefore, widi this famous name is the product of 
getead^ knowledge and skilled labor. 

There is a volume of reasons for pen superiority. 

ASK YOUR DRALDt CATALOGUE ON REQUEST 

L. £. Waterman Co., 173 Broadway, New York 


Alcohol 

bs Manufacture 

■ SOO The Ce*t of Muuifactiirioa Danolnr- 
U«d Alcohol In CMWinny nnd Gcrmna 
Method* of DoROtunaaboD .rr dncunxl l>r 
CooMl-Cmrd Fr>ak H Muw 

Its Denaturization 

bel M • Fa«l for Gm Ciisiao* am ahly 

explained hy H Diedmchi many clear dtAgrajm 

Its Industrial Use 

value and phytica] profM-rties of alcohol and givrs 
dfAib of the alculioJ wAgnie, wherevet they My he 

IMI^The ProdncUoti of laduatnal Alcohol 
ood lt» Uao (ft EjipkMnre Motort are treaud 
at lenffth vaUuUe sUtistiCB br«« gwtit uf the exMt 

Valuable artjcles in the 

1 BM - Frnnch M<l)iod« of Donnturiantlon 

A (ood aitxile 

1801, 1604 and 1605 The fiKX oxnplw. Munc 
on Ibe MwUen Moaufoctur. of Alcohol. 
o«pUnul>« lt»«utHylKc cWic*l iniiwiplww 

Scientific A merican 
Supplement 

tvchoxnl plmM. ud d«cnbui« •tid lUunr.tiiia ,11 
li» auowatua raquirad in in alcohol piwu. The 
•rode M by L Btudry de Seuracr. the wdl-ltoown 

Fnnch (udwnty 

1607, 1606 wd ISOO-A EMlnet of tk. RnUe 

J^Send (« om 1910 
^J| Supplement catalog 

Jl yVee lo any oddtaM 

•ad RofieUlioM under wbirb the U 3 InWrnel 

Rmnua will pennil the cunuleotun end deutur- 

16M and ISSS- A comornon of the Ueo of Alco- 
bel nad GmoUbo in Form EnainM by I'rof 

OiatUE Luckeudb M Woodwenl 

1636 and 1637 Tko Moaaifacittro. Donatur- 
iiia uid tko T ookalool auad Ckomkol Util- 
iantfam of Alcohol w ahly cUeuacd by M Klar 
aad F H. Meret, both eapera m tbe cheni„uy 
and Mdlation of dooknl muaii.iioM ol Mill, end 

Oikt Irom your amumjealia ' 
at from ifae publUim 

Mmiii & ComiMiiy, lac. 

Sf 1 Broadway, Now York 

1611 and 1612 -Tko Soutom of Induttruil 

AloaAol. that . tbe Fum Ptoducu bom wl,n:l, 
tkok.l.diauUed.areeDUBer.led by Dr H W 

Wfcy, aod thaw reiotivo aloobol oonteni compered 

I6S7 end 1636 Tko DiotllUUon ond R.cbfi 
•oUa* at Akobol . lb. tille of . mlendld 
oniclo M aha lota Mac Morocker the i,.-.l..l 
, aodfaiv OR Aleohol tWem. of the v.rmo. 

■ a|rp**e(aatlllooiliaooauacareu,ede>i1luUieliani 
16lS-Tbo UOM of fatdaMrUI Alcohol in tko 

Art* auut In tko Haon are diKiueni 

Any Rotk luatakor of the SappknKnl will be Mat for 
lOc by ami. Tba andre ,et ol peprv, above UmkI 
wabamaSadoRtaciapiof $l 40 
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jMPERIAL 


COLLEGE OF SOENa 

AND TECHNOLOGY 


id MecK&mcftl EasuMien 
ncal EnginacHar ' Hrof^a 


I IVaUMjIC-.wiSf m 

Industrial 

TANNING, HANlirACTUU OF PAB(T. SOAP / 
CHEWCALS, DYEING AND BLEACHING 
Nm cmmrtu In Tnnnint aU Lmiktr Cktmtthy 

Pratt Institute i'^Ziyn n i 


WAYLAND jAC^EMY 


Sensitive Laboratory Balance 

ByN MONROE HOPKINS -Thn " built-up" 
UboTdory haltnce will w«igh up lo ooe pound *od 
will turn with • quArtei of a pottage ttamp. Tb« 
balance can be made by any amateur ilulled m the 
ute □( tuoli, and H will work aa well aa a $125 
balani e Tlie article It accompanied by detailed 
working drawingi thowmg vanoua Itaget of the 
work 7 hit article u contained in Soeiitific Amer- 
ican Supplement, No 1I&4. Price 10 eenU For 
tale by Munn fit Co , Inc , 361 Broadway, New 
York City, or any bookteller or newtdealer 

YOUR INVENTION 


Made and Marketed 

1 1 TK are looking for a reliable household, 
VV f»™. auuimohllo or novolty article which 
’ ’ will nieel a atr>a<1y demand If you have 
such an article it will pay you well to get Into 
imniedlaie iiiiich with u» Manufor' ' ** 
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andOuin^ 

Kindly keep your niiMlea on eeparaie abeeta 
if papei when correapontUlMg about *nth Bttt- 
er* Oa paten ta, tnbaerlptloiw, bpota, etc ihli 
till gieatlv tacllllate ‘ aaiwerUit your guae- 
lons, aa In many eaa»« they have to he re- 
el red to rxperta The full name and addreaa 
liriiild be glean on every sheet. No attention 
I 111 lie paid to imalgned QOrrtea. Pull Utnta 
o curreapondenta ul-e printed frem time to time 
nd will be mailed on requeit. 


(12626) C H K. Mks: 1. It In held 
I think by moat aatronumera tbut the pole of 
the heavena tracr>8 a complete circle around 
the |Kile of the crllptlc in about 2(1.001) yaara, 
and haa for Ita center tho pole of the ecliptic 
Tlivrc la also a decrease In the obllqnltr of 
the elliptic of about 45 seconds In a century 
Now, how can the pole of the ecliptic be th 
center of the cirela traced bj tho pole of th 
heuvetia when the distance |h gradually decreai 
log between them V As the oblli]iiltv of tlM- 
ecliptic Is equal to the radius of this oil 
could then have a cirrio In which the 
is roDRtantly I'banglng, which Is 1 think 

that a curve with a rsdiua which v 


ihllquity of tl 
econda In Id 
he cqulnoxe* 


I'cllptl 




n fie 


year We think 
intcd In apcaklng 
if Ibi heavcDN as 
■ of I he ecliptic, 
ter term "cvcic,' 
obliquity of tit 

a pn sent valin 
of tin cillpll 
>f Ilptlc fo 


dciilh 

adapted 


condition 
I \ Probably a 
the power lo mo 


e causes of change I 


n till' 




silbjec 


. beginning from Iikrwlns 'Origin 
/e from lime lo time liccn printed In r 

7) R A 8 asks' What U the 

leal name of (he star which Is knowr 
tar of Uethlelicni, which guldiHl tbi 
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ilehem " ‘i Would a postage atamp 
line pay ' In the large poet oflli 
of tinn and bothei Is taken 
selling iHisUgc stamps Mould It 
ioiernment to have macblnva In 
lirolustlng this trouble? A There 
Inds of atamp vending machines In 
titles, both In America and Kmope 
now whether they arc profitable or 
t are the advantages of raising the 
CM It not coat more to raise It than 
Is woidi,' A The raising of tl 
rs a dangerous obstruction from 
Mir. enables lui to gtic burial 1 
the men Who died In tho aervlco 
Dtr> on this slilp, and may c, 
crlalntj as to the cause of the 

hese reasons Is quite 
Jiisilfv I he expenoe of the work 
It was long ago 


Any 




' twisti 


a that 


(12B28) J C. O. says: Regarding a 

Ifferentlal gear on an automohllc using say 
d liorHt'-puwpr, A claims that In travr-ling 
n M si might line the same amount of powqr 
applied to both drive wbeola, but that 1» 
liming a corner the irowcv Is ohlftod to the 
outside drive wheel and that If it were re- 
quired practically Mlc fhll (40) _ hors*-pow«r I 
lid be exericd on this emtside driver. B 
lois tliiit In muklng the turn a* much power 
I^xerted on the Inside driver a* on the out- 
■ In olher words (If It were required) 20 
w iiower on oarh driver. Which Js correct? 
The driving gear of autwtiioMlea Is designed 
• xvrt an iqiial tiimlng moveDumt on each 
iin wheel at all times. If an antomolitle 
Id be steered so sharply to one side that 
rear wheel stood still while 'the other 
bed around it In a circle (tbik might bk 
le bv a thrcs-wlpwlsd cor) htatlanair 
eel would be pulled on by th« g««ril)« last, 
till rd aa the moving wheel ; hot aa It edtlia, 
turn no "work’' would be done upon ft, 

1 the 'work" of turning the car wouttf bo 
idone tqr tbe movlog wbool entlrelr. Ekt -mit 


KEW soon, BTO. 

Th* PgiNMPLKS or IiroOBWlAt, MANAq*- 
MEMT By John C Danctm. Now York; 
Appleton A Oo., 1211. 888 pp. 

12. 

'nie book la divided Into tbT«c main ooctloiii 
di'votcd respi'cHvely to "The teooDomte Knvlron- 
ment." "The Kquipnient of thp I*lant," and 
"tligonlxallon and Mahagvmcnt ” It deals oo 
bnmd lines, and yet In oonaldcrablc detail, 
with the various factors upon which the eco- 
nomic success .cr an lodustrlal coterpMse de 
penda The theorv of InduatHal location, the 
of "buslncM eoDcentratUm and 
Integration.' and the rationale of bus 
lullsatlon arc Mime of the topics 
n the flist imi't of the book. The first three 
ebapters of the scctnid part follow a claatrtSeo- 
tlon of the various tbdnstrtcs aa "synthellcml,” 
"analytleal" and “aasembllng ludiistrten," a 
number of oiieclflc examplea of each kind 
dlRcuascd as regarda quesllons relating to plant 
Miulpiucnt Other toplm taken up In this por- 
tion of the book at« "UTrc Precaatlon" , "Th<‘ 
Itulhling." cstKiclally In Its relation to tile 
•irkera and "The lAiwcr Problem." The last 
•otlon dlscusaes the dllTerent types of organ 
atiuns, the islmr force and Ihe inetbod# of 
•eplng n-cords of work, equipment, raw i 
rials, ell . and controlling expenditures 
ages and purchases accordingly. The subject 
lib whlili I’ruf DuncHii deals la one of the 
reateat pracilial Interast and will appeal to 
11 who ink( any ahare In Industrial work 
MoEt'Rs PBH In6ikct*« By J H, Fabre 
Paris Dolhgrave, 1910. 271 pp ; 

12mo 

This volnme Is a selection of easays from tbs 
Ihor s "Souvenirs Kntomologlquca " Them! 
dellghtfullr written essays In a |»pular vein 
have been widely circulated In Ktance, aa tlie> 
Justly deserve to !«• They arc lltciature of a 
>at artistic kind, even lliougli the subjcci 
aclentlflc 

Skktcu or A Coi Hhg or Chemk al Pitib- 
080 PUY By S Cannl**aro (1868). 
Alembic Club Reprints Unlverglty of 
Chicago Press. 1911 Price, 43 cents 

To the person who bae olicc oequlrod Ihe 
bit of viewing the main facts of modem 
acleiice In close relation to tlielr historic di 
'Hoproent. this standpoint st'puIrcB a special 
value which Is more eaally oppieclati'd than 
'xplalncd Tip- growth of a sdccirc Is Itself 
1 natural pbenoinenon of is*ctillar iDtcresi, and 
iiolaibly no one cicr made himself ilic master 
If any branch of scIcDce. who did not In the 
iroceas acquire a fairly complete knowicdgr of 
:he genesis and history of that oclenw The 
onsultatlon of first hand soiircca as compared 
sith the mere reading i»f teitlxiok reproduc- 
loiia has. u|*on the student, an Influence som* 
vliat akin to that which personal contact 
vltli the gnat woikers In science exerta. Theai' 
tilings can he felt, but are difficult to Ahnljse 
tplain Thai they have ts-en keenly felt by 


prints of c 
MerobU CliJ 


• foi. 


I the 


publication of sgeb scries of ish 
lal sclentlHc psiicrs aa the 
'prints In Fmgllsh. and tlst- 
In (ierman To express oom- 
mcndailoii of such put'llcstlons. In view of the: 

Iilhorltles who have not meieh passively 
approved of I hem. hut actively oasisted In their 
Kalicatlun, vvould seem almost presumptuous, 
nd Is nt any late quite unnecessary That 
he present Ultli volume ohonld form one of 
ueb a MTl.s Is parllMilarly 'fitting lo It 
'nnnlsxaro pi''S<iitM with the masterly method 
f a gnat t''a<hii ilic fundamental facts which 
orin tlic»liBslM of Vvngadro'a hypothesis It 
anst be ri iiieiiibered that, while this bypotbcala 
isd Is'im put forward at early ss 1811 , mor* 
hnu forty vears prloi to the date of Cannht- 
aroa work here republished, very little notice 
ad bi'cn taken of Avogadro'e law. and It* tm-j 
laniie Importaocc to chemistry was noti 
ealized Without this hypothiori* a ratlongl 
ystem of atomic weights was impOoBlble, chem- 
ical notation was In n bewildering state, and 
tho proper Interpn tsrlon of all those tslathms 
which are closely connectOd 
wlib Ibeir atomic weights, was rendered eg- 
■ly difficult. It IS hardly pesslbln to ovof- 
estimate the Imimrtancc to the ehemlctl world 
I's Influence In bringing about th* 
general appreciation of Avosmdro's bypothesis. 
The little imok aboiild be in the library of every 
teacher of cberalstrv , 

HE PgitK'iPLKR or Maohin* Wo«. - By 
Robert H SmlUi BottOn: lodintrlid 
Bduoatlon Book Compnny. 8vo.; 88$ 
pp.. 484 lllustratloiiB. Prlen, $8. 

This textiNsik. which takea np ftW) gnhjket: 
whero "The Klements of UachlM 
dropped It. admits technical Ntudenta iNta tJM 
of engine and sjiced la(be«, *#4 

grinding maohlnea. steel entUnf, atMtarlnkc 
tumtng, fitting, threading, chqcklpf. TcAMhf, 
Jigs, fixtures, and cvUndrIcal gflWtiB. 

», tools Slid ihclr approved methoilk of tW*’ 
ahown In original perspocflve and mXlbmM 
teal drawings while condensed tNbIfis »rt«lly 
scribe them The common Niaebii|lN|g o|Wkk : 
Hons, with typical prohlareo. are gttgn telkiod"] 
^hlch name the matiuria), pxocnanaa, ipui-; 
Inhlaes. apecal*, fii^s. jlgg. figMfj!*. Mtd t«aJ*- 
gffiide to the ymuig stodonf W MW 
prenHcr the work she 





hW ntuaiM « oat niWM. 
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SOmiriC AMEBIUN 


i‘ ^ (OwttkiJw JHim p’lfM M) 

; %)itw ifM ricM « UttU) mii*r ma si^ 

^ ;% tM 44tli Us« tm*t*UM»ta ar« in 

,, omi^lk«tl6a; that 1» «ra M c)«*e to 
61 ^ WtkflT aa tbeir «p(Hir«rt paths 
auoar; but in this Dfiae thatr Btatuxce Is 
(ti^nstUi^lr iar*d— oaw nU» iBgrses— 
Martiarjr bain* the tanhast north. 

. .ilhirs Is la Tauruf. botwasa the Pleiades 
aad itldebaraa In the mMdbs of the 
taanth, and rises ahont 8:M p. m. Thonch 
only about ‘half as hrtght as he will be 
at opposition in November be is already 
a very eonaidouous object 

Juidfer is evenlnp star Is Vlrao, and 
sets a little after 8 P. M. on the 16tb 
'Jtaturn Is In Arles, appraachtna opposi- 
tion and rises at about 8:46 P. M, on 
tbe sanu date. 

Uranus is In Sarlttarlus and comes to 
tbe meridian at S' 10 P. M on tbe 1st 
and t "id on tbe SOth. Neptnne Is mom- 
ma O'-sr in Oemini. rising about l A M 
In tbe middle of the month The Moon 
Is full at 11 A. M. on the 8th, In the last 
quarter at 1 P, M. on the 15th, new at 8 
A. M. on the 28d, and in her first qusrter 
at 6 A, M. on the SOth. She la nearest 
ns on the 17tb. and farthest away on 
the ist. and afaln on the 29th. 

She is in conjunction with Uranua on 
tbe 4th, Saturn on tbe 13th, Mars on 
the 14th, Neptune on the 17th, Mercury 
and Venus on the morning of the 21at, ' 
and luplter on the night of the 26th. 

At 11 A M on September SSrd the sun 
orOBses the celestial equator, entering the 
sign of Libra, and, In tbe old phrase, still 
used In almsnacs, ‘autumn commences ” 

Hovr AnitMtls are TattSfht Their 
Tricke 

T KB training of animals, to teach 
them to perform all sorts of enter- 
Jslnlng tricks, is a task that requires 
perhaps a special talent on the part of 
the trainer, but above all demands pa- 
tience and a thoroughly methodical pro 
eedure. Let us begin with tbe dog, snd 
see bow be is taught his tricks. We com- 
mence with the simplest, and gradually 
work up to the moat complex and ap 
parently impossible feats 
Tbe first thing every dog must learn 
is his name Select a short, sharp-sound- 
ing name, and stick to It. Never call 
him anything else If you have several 
dogs, the name Is tsught on the same 
prlnclpls Divide their food, and then, 
placing a piece on the ground, call each 
In torn by hla name, and give him the 
food when be comes for it Send the 
others back If they come forward ont of 
their turn. By and by they will learn 
that a certain name is always associated 
with a certain dog. Ramble among tbe 
dogs, and call out one of their nainea 
every now and then. If the right dog 
comes to you, reward him with a piece 
of cracker Pay no attantlon to the 
other dogs. They will learn very aoon; 
and the first great lesson — dependence 
and obedience — will have been learned 
Having taught a dog to fetch and carry 
— which he will easily learn — tbe next 
thing la to teach him to go and get any 
object called for place a glove on the 
floor; then aay to the dog, "Fetch the 
glove,” putting the anoent on the last 
word. Then, when he has done this sev- 
eral times, place s sbde On tbe floor; and 
teach him to fetch this in a similar man- 
ner Now plao8 both objects on the 
ground, and teach him to fetch either 
one, as naked for — rewarding him when 
he brings you tbe right one, and rebuk- 
ing him when be fetches the wrong, 
which you take from bhn andareplace. 
He will noon leam to diftlngnleh the 
artlcleg. when a third may be aubsti- 
tnted, and so on nntll a nnmber are on 
tbs fippr. Ton ahonld tbs:^ go into the 
next moin, taUnv the dog vtKb you; and 
aend. b)m In to Mob any nrttele you 
mention. After a llttld time, be win 
bribf y»* the r(cfat,.jea« «m» time, 

: hsaeh him. dlfrenneeg- in ealor. 

ipiasd » red object db the dw, and a 
bitliidjnne bem^ n. . Teudt him to fetch 
you arttele oaUed tor ha ypn did 
btlirfc betHf eaireMl Id yawhdt btab every 
tdnie be brhifli pon yt^.bandker- 
iTheATat deem h creto dbjeht, a 
A’ reihwr emd '-an .iw; imtti 
, ^'naeM apW nt^edpre oda'be 

TMm.U irn ixtm 


of furniture— table, ohalr, etc. He must 
go to each one as you call out Its name 
Finally, combine some pt Hie prevlons 
commands "Place the glove on the 
chair", "Get the handkerchief, and place 
It on tbe uble," etc. At flrat this should 
he said very slowly, and only halt the 
command repeated at once; but the 
halves of the sentence may be gradually 
blended together, until you can say It as 
you would to any individual; and the 
dog will obey your command. 

To a certain extent, alao, dogs may 
be taught the letters of the alphabet, the 
numbers of spots on cards, targe domi- 
noes, etc The method of training them 
Is Simply one of constant repetition 
Cards bearing the letter or number are 
placed in front of the dog, and tbe letter 
or number la called out aloud, and at 
the same time the dog Is shown which 
one It la, After several trials, he will 
select this one and disregard the others, 
when It Is railed for This once learned, 
the next letter la taught In like manner, 
until a large number are recognized by 
the dog, and he Is able to pick out any 
of them at will Plants are also to be 
selected In a similar manner, from a 
row placed on the table, and so forth 

It must t>e admitted, however that 
moat feats of this rharacter. as per- 
formed In public, are tbe result of some 
trick, rather than any marvelously elab 
fprate training on tbe part of the dog 
which would be necessary If tliW feats 
were genuine — granting them to be pos- 
sible at all As a matter of fact, most 
of those apparently marvelous feats are 
based on a very few cues, given to the 
dog at the appropriate time, to which he 
has been taught to respond In a simple 
manner. A few examples will make this 
clear 

Many of these feats are performed by 
means of a cue word. In just the same 
kind of way as "mind readers" entertain 
and - puzile their audience As soon as 
this word Is given, it may be In the 
course of a sentence, the dog knows that 
he is to perform a certain action It Is 
not necessary for him to understand the 
whole of the sentence; only one word In 
It As soon as that word Is caught the 
action Is performed Each action corre 
sponds to a certain cue word. Again, 
there Is the method of training by the 
use of the eyes. The dog watches his 
master's eyes, and when his master 
glances In any direction — at a enrd, for 
example — the dog can follow his glance, 
and pick out the card In turn Or the 
dog may be told to bark a certain num- 
ber, in which case the dog watches hls 
master’s face closely, and simply barks 
until the eyes, or some movement, tell 
him to stop He does not have to know 
that he barks nine times. All he has 
to know is that he must go on barking 
until he la told to stop by hls master’s 
aignal, and the trainer Is the one who 
does all the counting 

There are certain etage tricks which 
depend very largely upon the dog’s 
memory, however — such aa picking up a 
numbered card, and the like The 
cards are arranged is a row. and the 
trainer stands In front of the row in 
which the card rests. A string is at 
tached to the dog’s Beck First the dog 
Is trained to go to the row of cards 
nearest the trainer; then. If he is in 
dined to pick up one too near, a slight 
pull on the string Is given, pulling the 
dog up to the required number The 
trainer stands at a eertaln dlstanee from 
the table In these tricks; If dose to tbe 
table, the dog knows it means card one; 
If farther away, card two, and If still 
further, card throe By care In training, 
the dog can be taught to pick out any 
required card, without In any way know- 
ing the number written upon it When 
tbe dog bus been taught to pick up any 
card by means of this code, the trainer 
may appear to make It far more com- 
plicated by causing the dog to add. sub- 
tract, multiply, divide, etc. All that le 
neoeseary, ‘ of course, la that the per- 
former himself should do the' sum. men- 
tally note the position of the card giving 
the answer, snd Indicate this card to tbe 
dog by means of soin* hidden code. 

In the same way, Itoran can made 
to stamp out any dealrdd number, tell 
the date of a coin, ate., by atmj^ly going 
on pawing the ground until the trainer 
gives them the signal to stop by means 
ad some secret glga, lUUtotload hy the 
attdlgu)*. 
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The reason why — 

the Scientific American holds its old readers and is gaining m 
arculation so rapidly is that it is interesting We recently asked 
our subscribers to send us the names of people whom they 
believed the Saenhfic American would interest and the "inter- 
estmgness" of the magazine is demonstrated by the large number 
of the names so received which have been added to our regular 
suhsenpbon list. Have you sent us a fist ? If not 

Here is the way: 

Smply send us the names and addresses of the people whom 
you think will be interested and we will do the rest.'* An accurate 
record of all names received m this manner will be kept, and for 
each new subsenption we get from any list we will extend the 
subscription of the person who sent us the list for four months. 
Thus if we receive three new subscriptions from any one list the 
subscription of the person who sent us the list will be extended 
for a full year. 

Of course you may send as many names as you wish, the 
greater the number of names you send the larger the number of 
subscriptions we will probably receive and the longer the period 
for which your own subscription will be renewed. 

Be careful to write the names and addresses plainly and don’t 
fail to put your own name and the address at which you are 
receiving the Scientific Amencan on each list you send 

Address all lists to the Circulation Department, Scientific 
American, 361 Broadway. New York. 
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^TT Write to lit end we will refer you to t 
^J| Suentihe Americaa Supplement thet 
jJ will give you die very deta you need , 
whoa writing pleeie lUte thru you with Sup- 
plement ertides 

^ Scientific Amencen Supplement nrticlei are 
wrillen by men who ■tind foremoM in modem 
Kience and mduitry 

Each Scientilic Amencen Supplement cotu 
only len centa But the inforniaUan it con- 
laini mey »avo you hundreeb of dollam. 

Send for a 1910 catalogue of Supplemen' 
articlea It coAi nothing. Act on thu uig- 
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As to the animals which nertonn In the Inaer plume of the pen<4Mt)Mr* h* 
the circus, the elephant la amoac the cht. so that the bird oasttot ehoilpa; aOcI 
most popular, and it seems wondeiMtil than the nnitrUa pf the hlM SM tsMbpii < 
that so unwieldy an animal oan he made wHh bergamot or other odprtae 
to perform any trloka at all. How aet which it la for the time aa atttha^ thgt 
about training an animal of thk kindf it perches guietly «n the It ^ ' 

What is the first thing to be done? And then taught to hop from one , Unger hi 
how? another. In thla way Ita tradning^j 

In compellliig the elephant to perform, begun. 
advantage la taken of the fact that the Snakes aye trained by the Agthnea oI 
feet of the animal are peculiarly senal- India, and no other nattpn haa auceeedad fnAv 
five and he dreads any Injury to them, in reaching so high a degree of efOolency 

Many of hia tricks are based upon this as these Hast Indians. The fangs of the Sffj 

principle Thus, he is made to place one enake are first extracted, so as to reader ^ 

foot upon a low pedestal; then the other It harmless; It la fed on milk, and more | 

foot iM tapped gently, and be raiaea this or leas drugged a good part of the time — 
and placcB It beside the other — to get It as are many other animals which per- 

out of harm's way. The hind feet are form in public. The peculiar character 

tieated similarly, In turn — the front feet of the native muaic seems to hypnotise 

being hit every time they are placed on the creatures, which, under Its Influence, 

the ground In this way all four feet emerge from their baskets and are ban- ImwU 
are finally placed upon the tub The died with seeming impunity by the J 
trick of Inducing an elephant to partake natives tfAo 

of a meat la very simple Animals will Seals are very Intelligent animals— Ctmi 

natiirKtly eat anything placed before despite their looks— and may be taught 467 es 

them, and It la only necessary to open a number of tricks of an intricate Ahar- f thga, 
a bottle of "pop" once or twice, and pre- acter — tricks requiring s delicate sense huffy p 
sent It bv hand, when the animal may of balance and manipulation. Kangaroos S’S , 
lie trusted to find out for himaelf how ateo may be taught to box and wrestle jn &w iyi 
to get at Ita contents In all such cases, with their trainers, and in many ways - 

the easence of the training consists In make excellent performers 

Infinite patience, kindness, and constant nw. rv. c>_ i wStkX* 

repetition — showing the animal over-and The Current Su^leillCTt , 

over again how a thing la done— In pre- a SERIAL, article from the authorlta- 

claely the same way— and then forcing /\.tlve,^pen of Prof H. H Turner, 

' him to do It himself of Oxford, England, begins In the V*IIW€, 

Lions and tigers are always dangeroua current Isaue. No 1861, of our Suvruc- ^ J 
I creatures to work with, and one can mbnt The eminent astronomer gives UpUW 
never be sure of them, even when a moat Interesting account of the « 
trained "No wild animal," says Mr history and function of the Great ”-T-f 
nostock, "Is ever tamed, only trained, aUr Map. In the preparation of g tt* ko« 
and the beat training In the world Is which workers all over our globe are *m 1— ^ 
nothing when once the animal feels in- taking part- Thla Issue also brings the 
I lined to give way to his natural savage rixih instalment of Donald Murray's artl- 
Instincts” cle on Printing Telegraphy —Major Bart-, 2BSC 

■ In time," continues Mr Bostock. "the i^tt continues bis most Interesting 
tiained animal becomes so accustomed ousslon of "I.oglstlca,” and the prcMtm 
to performing that when he sees the that arise In taking care of the bodily 
liarupliernalla of his performance he needs of an army In the field —In an sWiiwisi 
knows exactly what Is expected of him. article on “The Dawn of Architecture" -==: 
and docs it naturally and readily The Mr John L Cowan brings before us a 
successful performance of all trained ani vivid picture of the first steps In th' TJfp 
mals depends on this almost instinctive evolution of human dwellings.— A very * 
following of long-accustomed habit, to- remarkable and extremely delicate nev wfa- Mr i 
geiher with the pleasure the exercise test for adulteration of oils with mineral 'WUPS 
gives to animals habitually confined in or resin olla Is described by A E Outer- 
small cages . bridge, Jr— Much has been said and VwlB 

"l.eopard8, panthers and Jaguars are written In late yekrs of the gyroscope and . 

all trained in much .the same manner Us Intentional application to various pur- t}9gb 
Mine More'll puts them through a course poses That gyroscopic effects appear as f TlAw«d 
of training very similar to that given uninvited guests in machinery Is a tact -sW-sls 
the lion Thev are taught to respect and which has to be reekoned with on aero- 
look for the trainer, and have Instilled planes for example This subject is 
into them as much awe as Is over bred lucldly presented by Mr A Kapteytj - 
in any animal — which is not saying a a number of clever “Houeehold Inven- 
great deal Some animals train tlons” are reproduced from La Saturn — 

easily, others learn thefr lessons with Mr E L Thorndyke suggqsU an In- 
great diffidence and some reluctance g^nlous method of quantitative measure- 
What one Hon mav learn In a week meat for the quality of Htemry style, — — — 
another may learn In a month; what one which he appllea primarily to the per- g.. M 
tiger may do in two lessons may take formances of school children. — The mina 
another one several months to Imitate stands aghast before the figures which m», 
f***’*’ ' ” must be used to represent the dlmen 'il|j(|f||| 

Goats are very sure-footed animals, slons of some of the objects which the 

and learn to perform mauy tricks reqiilr- modern physicist measures with com- ( 

Ing that quality— such as standing on paratlve ease and certainty. Not so very , 

the end of a bamboo pole The Hindus long ago It was thought a remarkable "livnAmiwii 
teach goats to do this Hogs mav be achievement of the human mind when ^ 

taught a number of clever tricks, and * numerical estimate of mnlecular dl- SSUSw? 
are far more Intelligent than Is generally TOenslons was gained. Now we have 
imagined Monkeys are known to be «ie»-tron. whose mass Is about one ttUsS 
capable of being trained to a remarkable eighteen-hundredth of that of a hydrogen 
degree, the feats of “Peter" and "Consttl" atom Prof Pyle of Washingioa Unlver- ZEtTiw 
■ielng well known to the American pub- g,ty of these mo^ 
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He They are good Imitators, and ex- era developmenU. ' 

cessively curious, and It Is this faculty. . 

and their Ingenuity In satisfying this a-etiUi.l « ' " ’'i. 

I curiosity, which ha# amused many an ^ German Artiflcial SffmgB Merjuimrft fikT 

j audience; and has given rise to the popu- A N artificial sponga. the outoqlna of ftn 

lar notion that monkeys are far more In- JaOerman Ingenuity, Is now to'^be had. 4 |Mn|mn .i ' 

telllgent than they really are As a The 'process of making It consists prltt- /lOlwlWIfa 
matter of fact, although a few of theni clpally In the action of zinc chloride on n, nveme^st ht HOnctt^B S70 

are highly trained and Intelligent, this pure cellulose Th's restUU In a pasty, 130 ■ w se Sii n Pdoa. »l M. 

Is not the general , rule rlacoua maaa, which Is mli^ with coarsa- fTIAii 

A few birds may' he trained to perform 'y gralhed rock-salt 
simple tricks, but not many "Eortune Placed In a press-mold hrmsd with ; 
tellers " employ tame birds to help them pins, the mSss Is plercAd through and 

In tbelr trade A number of small paper through until It appears travOysOtl by a I 

envelopes are seen. In a row, one of multitude of tiny canals, like 'fhh j 

which contains your "fortune" In the o^ a natural spbhgO The mraSM' Of lattg i 
! shape of a slip of paper, telling you oer- la dubseqnently removed by gtWnliiSd^ ‘mmsomsBsaS^aiJtsast^aesasaliBom^ 

tain platitudes about youraelf. The bird washing W a weak alcnhOJlc wkttioil. " 

picks this envelope out with his bill, from The .artlflolal sponge dlgeUtl W ' of 

among others How Is It he selocf* thla water," but hardens 6n drylnqt. lubt ^ 

particular one? Some of the envelopes Its prototype; It Is said to bh WC pOupOn^ OWSpB* 

have seeds glued' to tbelr bkdkfcorsrs. adapted for Uterlng waUn to* wW o TO : . .gutW ^ 
and the bird naturally picks out ons or Industrial usoi, god c It -OdJH " '5 ; 

which has the se«d thus attached— psu»-' saaplored for all tbs' ^fpou si 

Ing over the others to gwt to It. in liiagt Ofo usually assdpiqd toj^he ' ■PjgltfM . A 

birds, when first caught, a portteft vt artlcte. jigMmW - 



. of hodijt M 
it 

mm 








sasirriFic American 


'SiMr isiS£^ 

'SiK.iAW: 

-^-*•'-1^ A» >*ft* 

SSJf 

rrwat )««.««. 

vrtMt tMwt 

'^a.WWAft*>.K.V».U-M. 


Tb “BAWIES’' IteWiv ftoi 

Dr& 

tOtoWMMkSwf 
CW i ri iw* J 


Elertrfcity Science 

t OevelMtaMito btBiMIwi^ , Prof. KoomI In the United SUtee.- 

Prof. Albrecht Kossel, of tbe Unlvorslty 
of Heidelberg, arrived recently In thi'. 
country for the purpose of delivering a 
•erlea of lectures at Johns Hopkins, and 
other American universities Prof. Kos- 
»el was awarded the Nobel prize In 19U> 
for hU researches In medical chemistry 
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lU^koRjr.— The teleplume hu been 
found to poasess advantagA over the 
telegraph on rallroada, and It In sUted 
that on about 87,000 miles of road the 
former baa now been adopted without any 
accident having been attributed to Its tue. 
Thle change has been made within the 
last four yeara Tbe three main olassee 
of service performed by the telephone are 
(1) train despatching, (2) message ser- 
vice, and (Sj block-wire service. 

Msrwsry Contact for Railroad Slcnals. 
— A novel contact for railway signals 
hss recently been designed, which obvi- 
ates the necessity of energizing tbe rails 
themselves In order that the circuit may 
be closed by the trucks of the ptuas- 
Ing trains. Tbe device consists of a 
treadle secured to the under side of a 
rail between the points of support. As 
the rail Is flexed under the weight of a 
passing load, It presses a plunger down- 
ward against a diaphragm covering a. 
chamber filled with mercury. Owing to 
the area of the diaphragm, a very slight 
depression causes considerable rise In I 
the column of morcury at one side of 
the chamber The mercury thus closes 
the circuit of the electric signal 

'TlTovel Pan for Dining Tables. — It is 
always difficult to break away from old 
ideas. The disk type of electric fan has 
shown no marked change In design since 
the dsy It was first Introduced. It still 
throws a stream of air In a single direc- 
tion and In order to distribute the cool- 
ing effect of the fan to better advantage, 
various schemes have bean devised such 
as turning the fan bodily or shifting 
direction vanes before it. An entirely 
new scheme has now been evolved In 
which the fan Is radically altered This 
fan throws a centrifugal tone of air It 
Is mounted on a vertlc.al shaft and Its 
blades are also vertfeal, giving It a cylin- 
drical form, As this revolves. It sucks 
In air from the top and bottom and i 
throws It out centrlfugally A fan such 
as this placed at the center of a dining . 
table serves to cool all the diners uni- ] 
formly, 

Doable AntmmM far DeterHining the 
Direction of a Tmwadtting Wireless 
Station. “If two IdeuMcal antennae are 
placed a small distance apart aa com- 
pared with their common distance from 
a transmitting station, they perform 
Identical osclllntlons, ao far as ampli-| 
tude of current and voltage is concenied, 
but the current and voltage are displaced 
with regard to each other by a phase 
difference depending on tbe distance be- 
tween the two antennae and the angle 
which the line Joining the same makes 
with the direction of propagation of the 
waves An arrangement oonalstlng of 
two antennae and two phaae meters can 
therefore be used to ascertain the direc- 
tion from which the onootnlng wave la 
hplOg received. An Installation of this 
kind has been described by Mr. Petit In 
1,0 Lumifrr ElectrUiue. as la noted in a 
recent number Of the Civil. 

Alnmlninm Colls in IVaetfan Motors. 

— Considerable interest was shown at 
the International Congrass at Brussels, 
in a paper ou the subject of uting alumi- 
nium In place of copper tor the field colls 
of street railway motors. A number of 
cases wore referred to In which such 
bolls ha# bean in use tor aeveral mouths. 
In soms Instances the wire was insulated 
with rubber, In others with lacquer, while 
In still others bare alumiitJvm wire was 
used, tbe aluminium okUte serving as 
eulBcIent Insulation bstwean turns, while 
paper, cloth and the llkA ^we^e used be- 
tween layers. The adrantages claimed 
for aluminium, are that It saves 80 iwr 
cent In welarht for the MUne resistance, 
and, In view of the feel that tbero to a 
larger volume Of alumioliltB la a pound 
thka otoopper, there Is a«avhit '0^ about 
BO per cent (n the OMt of thb iMtertol. 
Another thing to be ooaaldeiied ia the 
fact that aluminium goUs Are much 
lighter, and hence make a smallw.load 
for thb motors to earry, imd Are less 
affected by vibration a^ shock. Fnr- 
themore Idcresse in lemparatUre to lees 
dmiroettve becauee lea# Df no tiuratotion 
is used. To Offset '^Itosb advantages 
Alutniirium . ooU« moat .1 Mey» a larger 
eross^tloital area, an# the metal to ex- 
‘needlBffly dMBoult to MMirr. 


Wireless Weather Reports from Gib- 
raltar. — We learn from La Nature that 
wireless weathei reports are now sent 
every morning from Oibraltar to the 
Meteorological office In London The 
dispatch Is copied, en route, at the Tour 
Eiffel In Paris and promptly sent to the 
headquarters of the French meteorolog- 
ical service, which Includes It In the 
dally weather bulletin The use of wire- 
less telegraphy In meteorology Is rapidly 
growing, despite the discouragements 
that attended the earlier attempts In this 
direction, and to clearly destined to 
greatly facilitate the methods of weather 
forecasting 

Cleaning Cleopatra’s Needle.— The 

Egyptian obelisk which Is known as 
Cleopatra’s Needle, which stands on the 
I Thames Embankment, Is being cleaned 
I for the first time In Its history For cen- 
' lurles It stood In its native land ami 
never needed the brush London soot 
and fumes have begun to mar the tare of 
the obelisk The obelisk In New' Yorl( 
has been protected for years by means 
of paraffin. In accordance with a method 
devised by tbe late Prof K Ogden Do- 
remuH London seems to be baffled by 
the aame problem There seems to be 
no reason why the Doreraus method 
would not apply 

Loess.— The formation of "loess," a fine 
yellowish sandy clay found In various 
parts of tbe world, and reaching a thick- 
ness of over a thousand feet lu China, 
has given rise to much discussion and 
controversy among geologists The pres- 
ence of the shells of snails that feed on 
plants Indicates the former presence of 
plaints Accordingly It has been suggest 
ed that the genesis of these remarkable 
deiMsits may be fully accounted for by 
wind action, coupled with the growth of 
plants which have caught and comixact^d 
the blown dust and sand in the way that 
sand dune plants do at the present day 
on our seashoree 

The Winds in the Free Air. — In the 
AnnaU of Harvard CnHege Obserratoi u. 
vol 68. pt 2. Mr Andrew H Palmer, re 
search agslstunt at Blue Hill Observatory, 
publishes a dls< iissinn of "Wind V'elocHv 
and Direction In the Kiee Air," baaed on 
a great numl>er of kite, ballon-sonde, and 
Uoud observations, chiefly at Blue Hill 
Comparisons of the wind conditions at 
various altitudes above the earth’s sur- 
face are timely. In view of their great 
Interest to the aeronaut The general 
principles brought out are (1) The gen- 
eral Increase in velocity with height, 
(2) the rare occurrence of gusts of wind 
[above low heights. (31 the frequent < lock- 
wise and the occasional coHnter-clo<'kwiae 
change of direction with height; (41 the 
shallow chararter of easterly winds (at 
Blue llllll: (6) the relative frequency 
of ascending currents as compared with 
those descending. 

The Sizes of Rain Drops. — At a re 

cent meeting of the Royal Meteorological 
Society Mr Spencer Husaell gave an ac- 
count of the experiments that he baa 
carried out at Epsom during the past two 
years to obtain a permanent record of 
the variations lu the size of rain drops 
as they occurred The first method em- 
ployed was the exjiosure of a number of 
ruled slates, divided Into quarter-inch 
eectlong, and gently brushed over with 
an even coating of oil It was found, 
however, that In a heavy rain the drops 
striking the slate were broken up into a 
aeries composed of one large and several 
smaller ones A more satlsfactorv 
method wae that of letting the drops fall 
Into dry plaster of Paris Mr. Russel! 
exhibited to the society a number of 
models of rain drops obtained In this 
manner He statwl that of the drops so 
far collected the diameters were as fol- 
lows- 7 of » mm., U of 5 mm,. 73 of 
4 mm , 232 of 3 mm , 2!;7 of 2 mm , 17B 
of 1 mm., and 107 of less than 1 mm 
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^ Cadillac 

progress 

in scientific research marks a 
well defined line between the 
motor car of the past and ihe 
motor car of nc|w. 


A 


u 

J 


Automatic electric starting device. Oectric hshts. 
Two complete ignition systems. Scientifically developed car' 
buretor. More power. Larger wheds and t^s. Larger 
brake drums. Steel bodies of latest accepted designs. Num^- 
ous refinements of essential details. 


The improvements incorporated in this year’s specifications will 
Ifive a pronouticed impetus to the conditions which have constituted the 
Cadillac a lav.' unto ihelj 

These impiovements are obviously the result of an economic and 
evolutionary development, hence, it is useless to seek them elsewhere 
They are the fruits of Cadillac rcsc.»rch; of close and accurate 
measurement; and of scientifiu stan/lairlizatiori 

Consider what an augmentation of comfort is implied in these tv\ o 
announcements emanating from the Cadillac Compariv, whuh has 
never promised what it did not fulfill— 

Ftt(t. A sut-passinjih Jtne car made mjin'teh finer, and Sciond, a hilhnto 
unattmnahk ideal risolvtd into a prattual lealtty. 

This more refined and efficient car, is a product of that process of 
ceaseless progress toward perfection, which has prevailed in the Cadillac 
plant I or ten years 


The simple, centralized, Delco system of starting, igniting and 
lighting IS mcrelv a phase, or an integral part tfi that process. 

To combine these elements of efficiency, for the first time, in a 
unit, exercising the three separate functions, is of itself an interesting 
achievement, although such a svstem as an adjunct to an indifferent car, 
would be of doubtful value 

But to combine theni t the Cadillac adds lustre to that achieve- 
ment, because it ntdoxvs an ixUaaidinan moht mr with nru and heiuefitth 
indispensable *umtio>r 

Without them, the Cadillac would still be the inrarnatlon of case, 
grace, elegance and economy 

With them, a new meaning attaches to the word luxury m applied 
to motoring 

The 1912 Cadillac automaucally removes itself from the realms of 
competition 


CADILLAC ELECTRICAL SYSTEM 
Starting Lighting Ignition 


Thi' elHCtrical plant In tho ii«>* t'adUJac not only aooom- 
pll.lim wliat horouwon' ha* boon aiss>rapU*hed In a lues elftclont 
manner by eoparato systems — lanltlon and Ughllna — but gow 
f irtlier anti Includes in Its function* a feature to whit h nvotorl*t* 
lime long looked forward, an automatic starter which obviates 
ihu uociHsIty of cranking b> hand 

The plant consists of a compact and powerful dynamo 
operated Ihe tingliie of the cat The dynamo chargee the 
storage batU'rj 

t'or starting the engine the dynamo Is tt'mixjrarlly and 
automatically transformed into a motor, the curroot to operate 
li a* u iiititor mStig fumlshtsl b> tlio storage latterj 



The storagt battery has a capacity of kO annH<ii- hours 
and as soon as that caparlly Is reached, Uit charging aiito- 
oiaiUallt ceases 


stts have slioM 






t engine ats 


tile starting dwvtoo an , 

itj minutes, although II seldom 
or two In fact the Cadlllat 
[lie so ireuLit-oiiy siaris oil the spark that the list of the 
iiliul siurmr is not always n<f(Ulrpd 

The storage balterv also supplies (he eiirrenl Uii lighting 
liu IsMjuIpped with two esneclaliv designed Umy Jt Davis 
irli lieail-llghis wit li adjustable focus two from side lljibis 
light and spiiotioinetor light 

i'lie dynamo also supplies current for ignition i’p to 2H0 
iOl) ft I’ -M llie IgnlUon eiMTent cumus from the storage 
lert uliovt that siH'od the eurrent is direct from tite dynamo 
lugh the high tension disirllitllor to the spark plugs Kor 
lion puriMwes the dynamo performs not only all liu fimc- 
s of the most highly develoited magneto, hut pt> 

Iter elllclencv liaving more flexllilTlty anti a gt 


When 




5 realer range 
ed thorougli- 
ii.i lie, lisual magneto, 
0 magneto is ntn being 


WItb (he ( 

VC so slowly that at 
■V automatically i 
tianto again autocoaUcally 
iti'Ctsiauy of the driver s 


( urrenl Is not generated li 
When the speed la Inereusot 
take.* hold It wholly »hvl 
lioeping ctm*t«Dtly the a 

Iti addition Mitel ignition in fon 
I, provided with the atMItlary Delt o s 
ictit whteh haa proven so satisfactory 
\ sii in Is aeparale and ihvanct w“' *' 
mid In itaolf is thoroughly efilritn 

I ideiK'iiilent. of the main sysiom 

Till entire electrical plant Iil — - 

to loiiiuactiiess and etHciency It 1» di vtltli the Ides ol 

Slnipheity and poaitlveneae It Is ilesIgniXld obviate to thi 
greaiesi iios^iile degroe the netawslty of atiNatloii Aliove all. 

II tliM K Hharll la tlealgned ' 


A few of the improvements in the 1912 Cadillac 

Automatic electric atartlog devict' electric lights (See detailed description In another ooluiim ) 

Increased pownr roiultliig from motor reltnements and our own new carburetor Thle oew oarburetor ba« nut on]} aim- 
pUfled the matter of adjuatmeote. but poaseaaea maximum nexibtllcy aiwl maximum efflriency from low to high apeeds without 
ohangp of adjusimont. oxeepung air adJustnK'nt controlled by email lerer at the etearing wheel. 

wheels and Tires Increased from :U In x 4 In to US In. x 4 In 

Brake drums Increased frt>m 14 In to 17 in dlatpeter 

Bodies Steel, of latest accepted dealgtui. all fore doors, coiutructed upon new improved methoda. 

OasoUne capacity Increaaed to 21 gallon* on ail models excepting l^aeton and noatHter, In Wbicb the increaer h Vn lit 
gallons Daeoline gauge on dash 
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Tlif })ui pote of ihit journal i« to recot d accuruiti^ 
and in timple termt, the world’e progreet in $cie»UfLo 
knouledgr and induttrtal uchievemenl. ll teek$ to 
pretenl thii tuforntalton <h a form to readable and 
readily undet tlood, at to tet forth and emphatiee the 
tnhetenl charm and (dtcinaiton of tcience. 


The “Or^n” a Prototype of the 
Dreadnought ? 

M UCH IiaS) l>^en said and written, durin;; this 
present era of big warships of tlie so-ealled 
dreadnought type, about the astounding but 
nevertheless continual increase in the size and powi r 
of armored ships; but it takes suclt a concrete pre- 
sentment as is shown in our artist's comparison on 
another page of tins issue of tlie old "Oregon” of the 
United States Navy and the new "Lion” of the 
British navy to bring home to our minds the amaz- 
ing devclopnaent which has occurred during the past 
twenty years 

Turn hack to the newspaper files of the early nine- 
ties, in which the naval specialist of the daily press 
was struggling to express his sense of the almighti- 
ness of Uio "Oregon,” and you will realise that there 
was a common belief that tlie limit of fighting power 
had been pretty well reached. And there was much 
ground for the prevailing enthusiasm; for in 
the date of the signing of the contract for the "Ore- 
gon,” there was no ship afloat that compared with 
her in the weight of metal whicli could be discharged 
in a single broadside. 

So great has been the advance in the intervening 
years tJmt the "Lion,” with her speed of from 28 to 
80 knots and her battery of light 18.9-lnch guns, 
could iiitet the "Oregon” and her sisters, the "Indi- 
ana” Mild "Ma.ssachusetts," and sink them without 
running tin risk even of serious disablement. With 
her superior speed, she could maintain a position so 
far distant, that the ]8-inch shells of tin older ships 
would rtaeh In r with a diminished striking energy 
that would be quite insuffieii nt for j^ienetration of 
hfr Simpson armor, wh rtas at that same range the 
obsoJett armor of the "Oregon” and her consorts 
would be penetrubb by the new 18.5-inch gun. 

f'oiiqiariiig tiie old and the new in detail, we find 
that th< ll ngth has gom up from .818 feet to 700 
feet, th< biam from <>(1.8 to 8(5 . 9 feet, and the dis- 
placement from 1 0,288 to 2, '>,2. 90 tons The”Orcgon” 
was proixlled by rvc iprocatiiig engines of 11,0.87 
horse-power at a sjuid of 1(1 70 knots, when as the 
turbines of the "Lion” will jirobably develop from 
7.9,000 to 77,000 horse-powi r, driving tlie great ship 
at a spied of between 29 and .80 knots. The "Ore- 
gon” stowed 1 ,4.90 tons of coal in her bunkers ; the 
"Lion” will accommodate 8, ,900 tons of coal and 
1,000 tons of oil fuel Altliough the armor on the 
sides of the "Lion" will bi only aiumt half us thick 
as that on the "Oregon,” its resisting power, because 
of the harder and deeper fact, will be greater 

This comparison is made without any thought of 
disparaging the qualities of the older ship Indeed, 
ll IS worthy of note that the "Oregon" foreshadowed 
the original dreadnought and all the great ships 
whicli have followed her general pldn. The Kuro- 
pf an liattli sli^ of the early nineties earned four big 
guns as till main armament, and then dropped into 
the fit bit five and six-ineh guns as a secondary 
armarrieni The 8-ineh, armor-piercing guns of the 
"Oregon ’ w( rt a distinct innovation; and it is cer- 


tainly but jtut to the luival designers of the United 
States navy of that day to credit them with having 
suggested the advisability of an all-big-gun arma- 
ment as the best suited to die line of battle. The 
editor, indeed can mnember more than one personal 
discussion of the subject with officers of our navy 
who protested against the elimination of the 8-lnch 
gun from the "Maine" class of battleships, and 
urged thsit the aubfititution should have been rather 
of lO-inch guns than of 6-lnch for the eights which 
were carried on the “Oregnn." 

“The Work! Patent*’ 

T N speaking before the annual meeting of the 
Society of German Chemists last June, Dr. E. 
;JLKIocppel chose for his subject the "World 
Patent," and discussed the question of what could 
be done in Germany at the present time toward the 
ultimate realisation of a aniversal patent of inter- 
national validity. While It would be quite unreawm- 
able to be at all opUmiatic with vegaid to the eaify 
realiaatiou in full of such an idea, the speaker 
pointed out that this is no reason why snch stops 
as are within reach should not be taken to ptooe^ 
at least some small distance in the direction toward 
the ultimate goal. Much of what Dr. Kloeppe] said 
IS of great interest to die inventor and patent lawyer, 
and some of the salient points of his address are 
oudinod below. 

Dr. Kloeppei first of all pointed out that when 
we speak of a world patent we tacidy limit our ideas 
to the countries of the International Union, which 
of course enter first into consideration. In this con- 
nection it IS interesting to note a communication 
published by Damme, that the French government 
made a proposal at the diplomatic conference of the 
States of the International Union recently assembled 
at Washington, according to which all patent appli- 
cations in the countries of the Union are to be regis- 
tered at the Bureau in Berne. This plan would be 
easily carried into effect (as has already been done 
with regard to trade-marks), if all the countries of 
the Union followed the French system of patent ap- 
plication without preliminary examination. In view 
of this it is not surprising that the first detailed pub- 
lication on the "World Patent” should come from the 
pen of an energetic opponent of a preliminary ex- 
amination. Du Bois Reyniond opens his^'book with 
the declaration that he would look upon a final vic- 
tory of the preliminary examination process as a 
“victory of the irrational over the rational.” Dr. 
Kloeppcl himself does not follow Du Bois Rey-mond 
in this matter, though admitting that the latter’s 
publication contains much which will help to create 
a receptive spirit toward the idea of the "World 
Patent, ” even though its full realisation may be a 
very long way off. 

Starting from this basis wc may briefly examine 
what possibility there may be of simplifying the 
process of examination in connection with patent 
applications by the aid of international agreement. 
The chief problem here is to determine how far the 
actual work of examining, which under the present 
system is repeated in each country in which an 
application is filed, could be performed once for all 
by one country, and the results made available for 
use in dealing with the applications in other coun- 
tries. 

At the present time England, Austria, Portugal, 
the three .Scandinavian States, Japan, Germany, and 
the ITnited States have a preliminary examination. 
As a matter of fact, the objective treatment of the 
jiroblem of examining differs much less even now in 
tlie several countries than is commonly supposed. 
It is not by any means true that the more important 
Stales have the most rigorous examination. Thus, 
the Scandinavian States have a very strict and thor- 
ough examination. Du Bois Reymond proposed that 
tlie unnecessary duplication of the examining labor 
be reduced by the establishment of closer treaties 
between the individual countries. P'or instance, the 
first step might be taken by Germany making on 
agreement with Austria that all German patenta 
should without further parley be valid in Austria, 
and vice f>eria. There are, however, considcr^le 
difficulties in the way of such a plan, and in fact 
arrangements of thb kind have existed in the past 
l)ut have been subsequentlr abolished, The kind of 
trouble that would be likely to arise can be foreseen 
if )^e consider for example the fact that a given 
patent would be construed by Oennan courts, while 
it could be set aside Only by Austrian authorities. 

Another plan which tends in a somewhat similar 
direction, but could probs^W jL]^ more readily car- 
ried ont, is suggested by’ Tollowing considera- 
liong; 

At a time when Austria had abij^ed the Paris 
Convention, and the Oerman-Aiucmn Treaty of 


SoptemlMM r« 1^91* 


1891 wM still in fMoe, a jokit apfdlcaBt sranld,. tm 
a rule, wait until hit Oartmui wkk wg^dotely 
exaininad and Usued, and woidd then iqa|iiy ier a 
patent te Anatria> receiving by iW tamu of the 
treuty the benefit of priority in acooodanoe wftik the 
date of fak Oennan applicntioo. So far as ean be 
ascertained, it hardly ever ooenrred that the Ass* 
trian Patent Office>>-whleh has a very ligonut ex^ 
aminatioo — refute^ to grant sueh piUitete or even 
cited new matter against them. It may therefore be 
said that praotic^ly the Austrian Patent OSoq 

g ranted patents on the basis of the Geman pre- 
minary examination. As a matter of^Rpt* Under 
present conditions, since Austria has joined the 
Paris Convention, and the Oerman-Austrian Treaty 
of 1891 hat been rescinded accordingly, considerable 
changes have taken place, and a German appBoant 
is in general forced to file his Austrian applteathte 
before bis Gertnah potent is issued, in order to 
obtain the benefit of the twelve months allowed for 
priority righU by the Pnifis Conventten. There ap- 
pears to ha «• cqgeat re«>o« why the admission of 
Austria to the CmleeptkNi sbewld set aside the pre- 
viously exlatiiiig lsieaty< 1(lhls latter might therefore 
be renewed and a dense be added which 

would obviate the duplieattao of tee examiniBg work. 
There would be no oecaalea far any solicitude that, 
for instance, the AnatHas miaminatkm should be 
lets stringent than that in Germany, for in practice 
this ia iowai not to be the case ; indeed, instances are 
known in which rather the reverse is true. More- 
over, any possible error which might arise would be 
automatically corrected in the subsequent "Ein- 
spruefasverfahren” which forms part of the regular 
procedure both in Germany and Austria in the course 
of obtaining a patent. 

If a treaty of this kind were made first of all 
between two countries such as Germany and Austria, 
which arc closely related politically and in point of 
patent law, no doubt the desire would soon be felt 
among othpr nations to enter into similar agreeroenU. 
Possibly when the advantages of such a plan be- 
come fully realized, other nations, whose patent laws 
differ more widely from those of Germany, might be 
persuaded to take similar steps. 

The suggestions made by Dr. Kloenpel are of 
course framed entirely from the German point of 
vl,c,w, and allowance must be made for this in consid- 
ering them. Possibly, too, they may appear some- 
what optimistic. Nevertheless, tbw ean be no 
doubt that the general principle of such an aim at 
unification is thoroughly sound and presents an ideal 
which it is desirable for all nations concerned to set 
before themselves. 

The Term “ Antkyckme “ 

O UR English cousins are never truly happy 
unless they have some subject — the more 
academic and unpractical the better — to 
wrangle about in the daily press. Wc learn from 
Symont’t Meteorological Magazine that a vehement 
controversy has been raging in The Timet over the 
appropriateness or otherwise of the word "antl- 
cydone.” which was evolved from the fertile brain 
of Galton nearly half a century ago, and has since 
b(9en almost universally applied by meteorologists to 
a system of winds blowing about a center of high 
barometric pressure — a "hi^," as it is called col- 
loquially; the reverse of a ’'cyclone," or "low.” 

One correspondent, Mr. Pearsall Smith, suggested 
that an anticyclone should be called a halcyon, with 
reference to the fabled condition of the weather 
about the time of the winter solstice, when the 
halcyon vsa supposed to be brooding on its floating 
nest. Other writers, whoae ideas as to the charac- 
teristics of an atteospherlc hi^-pressure area were 
more or less haay, suggested such alternatives as 
‘‘oalftj,’* "air-calm,” “wind-wyr,” and "pleniim.” 
The first two of these are interesting as i^icating 
that the English public is quite as much at sea as 
the American puUic concerning the proper mean- 
ing amd application of the word "cyclone.” The 
w&de coa^verty was lextremcly puerile — and the 
word "anttoyedone" is in no danger of vafiishtef 
from the metoorological vocabulary — bat it Is inter- 
esting as an Rltuteation of the discussioat of scien- 
tific qqesttostt by upsoientifle people that are rather 
ooBUBon in newspapers. 

We nsay suggwt that these vntters night aae 
their ingenulte te better pnrpoae in tryiM to devtae 
some a0ABpt(tole sobstUote tm the worn "tycloae’' 
in Its app^tkm to u Xtyclonic storm. In doing so 
they would be foUowiag the example of oertain Ger- 
man meteomlogitts who, In the last few yean, hgve 
ondeatrored to ikteWish a distinction l^wecn the 
words and the fei^r toefiOh 

ipga tlstet «ddf1%stogn,suidlh#]A^ 
system «f ttla4* bi fi^rsk 
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Bion Joseph Arnold 

An Engineer Who is the Right-hand Man of Public Service Co 

By Thomas Commerford Martin 


*'« Public service corpbrstions rise up end cell bim 
blessM, A eour^ or s tn obaaoerr is perfectly 

e wHU^ to ace^t bis report on the value of a bis prop- 
, artjr, as Hut biisis for trates or new seoUrltles: and tbe 
^qker U raMr to accept hie verdict in maklns large 
tnventinanta. there Is iwinethiBi fundamentally fair 
anft'e«tfttaW« th hts mental mahavp that leade to a 
Qroteand etmtdance ta his trustwerthlaen and ability, 
exphanlns ail this. Had he been a lawyer, Arnold 
wootd have baen an ortMineot to the Vnlted sutee 
SuiHFaae Hedehv but he would never have died a ral- 
norltp opUiioo. Re has a pmtonnd oonvlctloa ae «o 
' hla nufa Inerrltocy, bdt toellavea that eleven < men are 
more lUteiJ' to be risbt than one. Moreover, Arnold 
would prolMly never have hoou eatlsfled with the in- 
come of a judge. Out of clean, straight engineering 
he mahes every year as much as all the bench 
In WaMtlngton put together-more In one j 
year than his father, an able lawyer, made i 
an hm utA j 

The Arnold (amity began In Rhode Islandsi; I 
so far as this continent is concerned, and 
records of the eighteenth century show a due 
PCOfonton of Jeremlaha and Ichabods, which 
makes one look to the culture of his parent ! 
to understaad how tbie man came to be j 

named after a Greek bucolic poet. Anyhow, j 

Bton J. was born at Cazenovla, Mich., August | 

Utb, IMl, but aroused to a consciousness of J 
things Amertcsn further on waetward, for j 
his father had become a pioneer of Nebraska 
and a member of the territorial legislature of 
1td5-6. It Is mmethlng to be among the 'i 
founders of tbe great western common- 
wealths. Nebraska was then rather raw, and 
there were many struggles and privations for 
the newcomers on those endless dismal, but 
fertile stretches of black soil rolling toward 
the aunset from the banks of tbe turgid 
Platte. Young Arnold was never agricultural 
In his tastes— and, as Bdison has aald from 
drst'hand observation, hoeing corn has ex- 
ptklned the growth of many large dtles But 
Arnold showed his native bent by devising 
new types of (arm machinery as a boy of six 
By tbe time he was fifteen be had built a 
piston valve steam engine; when seventeen 
he built from an advertising cut In the 
YoutM’i Companion a bicycle, equal to any 
boneehaker of the period; and a year later 
he had made a complete miniature locomo- 
tive. By this time he had become a student 
In the Blmbryonlc University at Linoolh, and j 
began spending winters In college and sum- 
mers as traveling expert for engine compan- 
ies, or at instrument man with civil engineer- 
ing parties. He graduated B.S. at Hillsdale 
College, Mlebigln, in I88i. M S. In 1867. 
and M.Ph. In 1689. but was not satisfied until 
he had taken a poet graduate course at Cor- 
nell during 1888-9, It would ‘requlrs some 
space to record kl* other degrees and unlver- 
atty honore, Among them being the Honorary 
degree of Dio from Amwcll Institute In 1909, but 
Arnold Is not unlike many other engineere of distinc- 
tion who ate keen for the fact, but care little for the 
educational aeaifS'by whlfch they master 'itnowledge. 
Arnold"* alud la aU wncyVlopaudla of engineering data, 
but those da« are hyef toe fresh to take on the afttlque 
form of cmiMtlon. 

For several years, Mr, A|^ld did odd engineering 
iohe awV toto of cmisifuctlv* setjUtng down at 

but In tthe etoefttoal fleddt ho^dtsg as coesnlting engl- 
. user la'ldWNI; at the OhMt«» JFhrld's fatr, the first 
etoctrto elavatod raUfuad to the coWrt«f. H* daltoled 
to stortid hattorwa Irtth ewHndierto# ted teanotoi suo- 
Mgs, t|idt stof^ entotetet; ate tW flevetoped much 
«f teUter piwtottoe; it»ctodtag the 

WteeerXd ted"®. C, naHwat neteaen Chicago and 
. iiWtelieh Stoltoptiteo line 

. •I’Mteto*. Sfite.- -invention, 

hf'a y«Y short 
m the 

djf- tovteate ted etetotertet knows 
f te* ttew w' ehlefty with 

djlil'tetehitdte iitoua world it# modem 

'teHteir ^ sw tte mmo 

*»«* that 


now arrest attention universally — the political, econ- 
omic and sociological relations of those inventions to 
the real welfare of the people The awakening has 
been sudden and recent. We were all part of that 
formative regime, sharing and condoning, but we shall 
never go back to U, necessary and InoviuMn as It all 
was In the creation of the civilisation of to-day, based 
eo largely on Inventions and arts unknown a century 
ago 

The chief danger now Is that in tbe recoil of the 
public mind from what it ouce advocated and accepted 
so freely, vital Injury may be done to the Industries 
upon which tbe convenience and comfort of all depend, 
by reason of the restrictions placed upon the free play 
of individual genius and upon the opportunity offered 
to capital. Here comes in tbe vast significance of Ar- 
nold's work In what may be called bis later style Hu 



glad new era, with work niiiiilnK tu an expenditure 
of 160,000,000 III 1902 he was ( ii;;,ii;ed by the city of 
Chicago to help rehalillitatc lu „hl traction system and 
devlae new ones This meant caliiatious and sludlea 
on a gigantic scale, and since I907, Arnold has. under 
direct ordinances, been c hlel enRlneei theie, controll- 
ing construction ol>ernLluns that aggregate a (Ost of 
166,000,000 About tin same tlnte he had charge as 
consulting engineer of the electrification of the Sarnia 
tunnel of the Grand 'I'rnnk rallioad and was a mem 
her of the Commlaslon to preiiare plans for electrifying 
the Erie Railroad In 190S as consulting engineer to 
the Public Service Commission of the First District 
of New York State be made a bra\e essay to solve 
some of the mighty problems involved In the opera- 
tion of the congested Inlet borougli subways, and nianv 


In great Increase of capaeltv and earnings 
With this went a Int of appraisals fur the 
Commission of all the suiface railways In 
1910 he made an IntcMisel) interehilng report 
on the traction conditions of Plttshiii gh and 
during the same ycjar was appulnied chief 
subway englneei for Chicago, preparing a 
report presented lust I ehriiary This year 
he has made foi the cii> aiithniltles of Prov 
idente, Rhode Island, an elaborate study of 


moment is engaged In 
rated situation at Lo"! 
all Kinds of trartloii sc 


s Angi'les Cal where 
ervices have to be tied 
better results to traf- 
'hese and othei such 
propositions for u big 


Illuminating Ptotols in the German 
Army 

D uring the ttcent .-Mended mancuveis of 
the German aimy there were manv night 
attacks. In which use wus mad.- of the newly 
Intrndu.ed Illuminating plstcls Aecordlng to 


BION I06EPR ARNOLD 

la arch advtsar to the regulating and supervising bod- 
ies okllod Public Service Commissions, and has found 
a funetlon of extraordinary usefulness in rorntulailng 
the rulaf of the new game, In showing what Is fair 
play, to getting a Square deal for the public, In Insist- 
ing upon the right of toe investor to a reasonable 
return on th« money which has helped make possible 
some servioo that crowded populations have greatly 
needed, NoVr Arnold has all the qualities of a real 
umplro, igd might even win popularity on the baseball 
diamond. He knows himself, from experience, the 
tears ate itote wrong from an Inventor In reaching 
the iMd. lias ahared in the risks and discourage 
menta ^ k lk«to,ttea»try. He baa helped to administer 
proporttea tefi' kttwwe the portentous sertouaness ot 
the prtektet tkWftonted. On the other hand his tem- 
peramtet his sympathlee are broadly dem- 

ocratto. te’jH^ltoa that the public very often has had 
more oawto^ to it than it was allowed to get under 
the dW akd he la first, last, and all the time 

a staunah te4 9^'***^ upholder of the doctrine of the 
vigtoUrt refulatlou of utltltles working under 

publto tekttot ted enjoying public conceealons of one 
kind or teM|t*r. 

For tea team Mr. Arnold was a member ot the 
JBlaatrto llteWte Oottmiaslon that banished the steam 
toetewtfte Btei itow York Mty and brought In the 


place, It canuot be used to a. 
pistols have not this dlsad. 
tiansported Furthci , the 
valleya and deep lying plain 
them- and leave them appaie 


at night, against the seaichllghtB The Illuminating 
pistols have done away with this advantage of shelter 
as the cartridges which they throw- light up the deepei 
and darkest gulleys 

There are two different sorts of .artrldgea, produclii 
respectively white and red light The white ones aer\ 
exclusively for Illuminating the country, the red on. 
tor signaling purposes between widely sepnrat.d con 
mands or dlvls'ons even where the .iistan..- h.-iw. .- 
them is several kilometers The lllumhuil nig .i.r 
lidges develop a light that makes ev.-rMhliig wiiiu 
BOO meters 16.66 feet) visible, and lasts .-Ighi lu n 
seconds 

An EnRlikh Plea for Aerial NaviRation 

T he Aerial League of the Brltisli l.niplt.- he d 
meeting at the Mansion House m. M.v 24th i 
which It was decided to inaiigurat.- a Hpenal coroni 
tlon appeal for »1.250.000 for th.- .-Stuhllshment of 

national institute and school of aeronautics 
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The Opening of the Radium Institute in Lcmddn 

A Red Letter Day iii the Annals of Medicine 



1 inin>niht‘refl that thf late King Rdwuul 
;i perHoiial Intereat In the a(i\un< emeiit 
iiiidi, and that he was also an eiilhna- 
■t (if the movement for the eBlabllshlng 
Uilliim InatiMite In the inetiopolls. nheie 
the uiiplieatioii of radium for the eii’-e 


tive A rather peculiar effect hae been obaenreil In 
the case of luinlnoua bacteria, a Binall maaa of radium 
' ontalued in a lumlnoua bacterial culture aiipeared 
surrounded by a BOiatl dark area, due preKumably to 
bactericidal action Immediately mirroundlnc ithia 
dark area la a ring of Increased brlghtneas The 


■ot powder containing one pan of radlttin *alt to three 
of haiiuni aalt. Cancers aultable for radium treatment 
range from those of email elae to those of 38 to ao 
equnre centimeters In area 
Deep^ieated cancers are subjeetdd to a special treat* 
ment, the rays being filtered by passing throngh a 
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A corner in the physical laboratory of the new radium 
institute 



This balance weCghs to on* tbonsaaiHh of a milligramme fabout one 
handred-thouaandth of a grain). 


of (am el and for other theiapeutlc uses should he 
cai rled on The roalir.atlon of this Institute hei huic 
possible through Ihe generosity of VUcouiit IviiUh 
und Sir Ernest ('aasel, and the offlt lal opening of the 
new estahlishment took plaep on August Hth 

The radium institute U equljijied wlDi all the mod 
eru appolntnienls I'cipiired for suet essfullj taiivliig 
on whu.' promises to he one of the most Important 
hran< tics of medhal reseaich Our Illustrations give 
only a few samplps of some of the siK'Ctal apparatus 
Installed The most Important asset of the Inslltnu 
is of ionise Us stock of radium, Htiiounling ito 1 
gramme and valued nl | 7 fi,fi 0 tl Among the sjiecial 
inslruments of the Institute mav he mentioned a v(>rv 
fine chemical balance which weighs to one-thougandlh 
of a mllllgramniie (about one hundred-thoiiBaridth of a 
grain I, and a very remarkable microtome, oi micro 
scope section sutler, which will make no less than 
2^1,000 slleeg from one Inch of mateilal its extreim 
fiiieuesR has been graphically dsacrlbod bj saving 
that It would cut a blood corpuscle into eight lueccs 
The applicnllon of radium for therapeullc piirpos'S 
Is sMIl in its Infancy, but some of the resiills obtainc’d 
are most encouraging, and the present juncture seems 
a fitting occasion to pass in brief review some of the 
lirlnclpal methods employed and effects observed upon 
Ihe healthv and diseased organism 
Radium lavs havi an unmls'akahle bac fei ic Idal 
action both in artificial cultures and within ihe o- 
garilsm As mav natural!) he exiiocted, the effect 
Increases wllh the amount of indium and the ihrm 
kinds of lavs the alpha, bida, and gatiinia lavs n^l 
In proporllon to the nxlelU lo whlcli they flic ahsorhed, 
the highlv penetrating gamma ravs being least c fTec’. 


cause of this stimulating effect Is unknown Accord- 
ing to some obnervrs ladluin ravs dlmlniah the viru- 
lence of rabies toxin, hut yanyar found tUo rays in- 
effective when applied to a fresh preparation of the 
spinal cord 

As regards the- medical .ippllcatinn of radium treat- 
nieiit this has liiiherto extended prlncltially to skin 
affections, nlcers tumors and cancers In the treat- 

mcnl of vascular tumors the radium salt Is mixc^cl 
with fiiK-lv powdered barium sulphute, and spread with 
varnish in a thin layer on a metal plate This Is c(»n- 
vpTilenllv nioiiiited upon a handle, and then prt'senis 
Ihe appearance shown In onr ilUmtratlon The treat- 
ment, as descilbed li> A (' Jordan In a review In 
\<ituri of I’rof Cancher's book on Radiography, con- 
sists in the application of this disk to the dlaeased 
portion, the dose being legnlated according to the 
form and extent of the tunioi Another method la lo 
give smaller closes filtered throngh sc ruena which 
absorb Ihe less penetrating ravs, longer expoBures 
being In this case given The resnlis obtained are 
ver) satisfactory, and on the whole, better than those 
sec ured bv any (3ther means In the treatment of 
scar tissue tumors very favorable lesults are obtained 
both by X-rav and by radium treatment, but radium 
Is less liable to cause Inflammatory troubles 
The activity of radium la usually expiessed In terms 
of that uranium It the latter be taken as the oalt, 
the activity of pure radium is two millions In mtx- 
tiireg of radium and barium salts, the activity of the 
mixture iu Inversely proportional of the quantity of 
the Jiarlura ^W^V^kret In the treatment of canesr- 
oAi^luindrgrew^aratlons of an acilvlty of 600,000 are 
used, oonslBung UBually of four to ten mllllgranunca 


thickness of lead ranging from one-half to Mverxl 
mllllmetere This permits only the highly penetrat- 
ing rays to enter the tissues Long exposures varying 
from .24 to 120 hours are given. It Is found that the 
highly penetrating rays produce very little change In 
the healthy cells, while they have a aelectlve action 
upon the cancer cells, causing their destruction The 
progress of a suecessful case is described by Mr 
.1 Jordan In the review quoted as follows, 

"After a short time (three lo eight days) the tumor 
commences to diminish in sl»e Cicatrisation then 
liegins and Is completed In two to four weeks, or 
longer In obstinate cases In the case of iileeratlng 
tumors, a certain amount ot discharge occurs during 
all the stages For large and deeply-ex tending tumors 
the method of ‘cross-fire' Is usually employed, two or 
more radium apparatus being applied at different 
points around the tumor In sue.h a way that the ultra- 
penetrating rays cross In Ihe depths of the tumor 
In this way the deeper parts of a growth can btT siib- 
Jeeted to the Influence of the gamma-rays far more 
effectively than with a single disk of radium" 

Id addition to the method of treatment described 
above, various other modes of procedure have also been 
proposed and practiced wUb varying degrees of suc- 
cess Among these, it Is Interesting to note in par- 
ticular the therapeutic use of radio-active baths, inas- 
mueb as the supposition naturally suggests Itself that 
some of the natural waters famous for their health- 
giving qualities, owe (these to the presence of radio- 
active substanoes. This subject has been much dis- 
cussed, and It will sullloe to remark here that probably 
the action in such cases takes place by inhalation of 
tike emanation arising from the water. 
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Atwood and His St. Louis-New York 


A Record Full of Promise 


O NLY A few je^rt Ago, Prof. Simon Newcomb, an 
•uthorlt/ who wa» quoted the world over, brandod 
the hoAVler-than^alr flying machine ai a mechanical 
abamrdlty. “I cougJder the demonatratlon that no 
txttalble combination of known aubetancea, known 
forma of machines, and known forms of force, can be 
united th a practicable machine by which men can 
fly long distance* through the air, aa complete ae It Is 
poiaible for tite dhmoaatratlon of any physical fact 
to he,” was oh« of his dicta He followed It up with 
the atftemeat' “Let u* dlscorer a subetance a bun- 
dT*d times a* strohg a« steel, and wHh that some form 
of forqe hitherto unsuspected, which will enable us to 
UtlUae this strength, or let us discover some way of 
reversing the law of gravitation, ao that matter may 
be repelled from the earth instead of being attracted 
t* It, k»d then, and not till then, v* may haV» a flying 
machine" To drive home bis conviction as far ss 
possible, be concluded. “There is every reason to be- 
lieve that mere ingenious advances with our present 
means and forms of force will be as vain In the future 
as they have been In the past.” 

Wbat would Prof Newcomb say If he were now 
alive? What comment would he make on the flight of 
a young man from St Uouli to Chicago and from 
Chicago to New York In a machine that dlrfviot Involve 
the discovery of new forces or material. In a machine 
which was aa sabject to gravitation as a thing of 
metal and wood and canvas can be? 

It may be aald that Atwood’s performance unques- 
tionably proves that the flying machine has a future 
for swift transportation, when speed Is more to he 
considered than cost Atwood assures us that his ex- 
penses were <900 a day Even If they were but a 
tenth of that, only a Wall Street banker who must 
travel from his ofllce to Chicago swifter than a railway 
train nan now carry him. and then because millions 
are perhaps nt stake, cun afford to pay such an of- 
orbitaot price for the transportation of his brains to 
the 8l)Ot where they are needed On the other hand, 
there U every reason to believe that so long aa men 
like Atwood, Beaumont, Vedrinee, and other present 
day champions of the air, race for purses that hold 
thousands of dollars, no attention will be paid to 
reduction of operating coats When the public has 
wearied of aviation meets (and there Is evidence that 
In Europe at least the crosscountry flight has com- 
pletely displaced performances In an Inclosure for 
the heneflL of thousands in the grandstand and on the 
field), when newspapers have extracted all the no- 
toriety they can by offering huge sums for successful 
flights between cities remote from one another, the 
•nglncor will step lu and provide us with machines 
and engines that will transport us through the air 
at a cost 110 greater than that of a p-esent-day auto- 
mobile tour So long as I'.loO a day la the cost of a 


flight from Chicago to New York, so 
aeroplane be the exeluslve property 
formers with Itching palms 
In last week’s SoiicivTiric AMrsir vv. 



Copyilglit 1011 by Am«rlraii Presr Am<h-UIUiii 


Atwood landed at Nyack in a small field from which he could not s 


editorially with such fullneaa on Atwood’s lilstorh 
flight that we can do little more here than to ca'I 
attention to its more salient features In the flr^t 
place. It must not be forgotten that Atwood sttirted 
from Chicago after a 28(i-mile flight from 8t Louis, 
made In one day at a speed of tfi',* miles per hoiii That 
he should have flown day after day with but one 
mishap, speaks well for the aeroplane, although we 
suapecl that Inaamuth as the tvpe of machine wll.i 
which bis victory Is tdentlfled has been in existi-nee 
for over a year, a large part of his suroess uiual b<‘ 
attributed to personal skill To him belongs the dls 
tlDctlon of having made the longest continuous flight 
on refold, covering, as It did, 1,265 miles In a total 
flying time of 29 hours and 3.5 mlnute.s, corre.spondlng 
to an average speed of 42 76 miles an hour 

Of his exiiertences In this remarkable jaunt he says 
“My only trouble In all the 1,26!{ miles was a stalled 



Carftjrfatt Atwgwd’s fMnt^aiM to a m«g favaraU* startlac ptoco* 
4Sir0d«> AND Itn WL LOUISwNSIT YOKK rUGBT 


ton it was on a steep slope along the bank of the 
Hudson, at (lien wlicio I stopped to iiiatvc leptiii', 
It was on ttie toil of a mountain 1,25h feel liigh At 
Cold Spiliig, ai roHs from West Point, I had to ellmii 
the aide of another mountain, and landed right plump 
on th<‘ toil ledge with onlv a tem minutes hiipplj of 
fuel ’’ 

Atwood accomplished his journc> In Jn llighls o' 
HU aveiage of 6'! >4, miles each, with but a single forced 
(lestent at Nyai k A less steady hand ami poorer 
Judgment miglit have wrecked the machine at thil 
parlhular lime,, for Atwood alighted on a pli ce of 
ground so small In urea that it was tnipusbihle to 
start from it after the necessary repairs had been 
made to his motor As ll was, a few tree-i hail to lie 
removed and Ills machine had to bo earned hoditj 
to a posiUon more favorable foi starting His \yaek 
mishap drives home the inevitable tiutb that the 
motor Is the most vital part of the aeroplane I'n, I 
englives are absululelj rtdiuhle the aeioplane can 
hardly beiome the popular pleasure vehii h> eveent 
when fitted with floats and fiown above watc eourses 
where It can alight safely in case of an Ident 

A Competitor for the Trans-continental Flig-ht 


Cai , has entered the lians-roiitinpiital la 
150,000 pilxe offered bj a New York iiewsp 
The lilies require that notlie of the entr 
two weeks liefore (he slait that the Joiirni 
made In 30 ronsenitlve days, and Hint tlie 
take plaee tadorp the lOith of October ii 
flight may b“ made lit either dlredlon 1 
has decided to follow the northern loi 
Southern Pacific railroad, slme by so dol 
not bt' obliged to -fly over such long desei 


town or village The total distance 
amounts to 335 miles It Is planned i 
train aceoropauy lilm carrying thn 
and complete mat bines The most di 
the trip Is the 7fi miles a< ross tlii 
mountains from Colfav, Cal to Item 
67 tulles across the Roikies from I- 
anno, the elevations reached In these l 
7,014 and 8,010 feet The rallic 
the mouutalu side many miles ihini 
and a laiidlng witlioiit disaster won It 
blllty throughout these stretches ^ 
Fowler hopes to have as good Im k 
In flying over equally dangerous couii 
Madrid race and the route he has , 
a aaving In dlstanee of i.Roo miles m 
route, the total distance by tall lieliig 
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Scientific Developments in Aerial Navigation 

Army Aeroplanes; New Air Maps; Submarines and Aeroplanes 


Army Aeroplanes in France 

iicHtidu of orfcanUtng an acroplant^ servlet' 
111- limit is occupying much attention in 
pM'hciit, cbpeclally in view of the coming 
luiiiiuvrs which will lake placii In the fall 


wivlic In this v\n>, among others Lathdra, who then 
ii*»unKiJ his army position of lleviteuant, and Broguet 
and other pilot's acted in the s*nmc way This year 
will ace a giealer nufiiber of well known pllota who 
have made their lecords within a recent time, ainong 
others V'udrincR, and they vylll tak? part in varloua 
ojicrafloug during tho raaneuveis In principle, Uio 
pilots go through tholr annual period of US days which 
Is itiqulred of all private citizens up to a certain age 
They will theiefore not receive any money eoinpen- 
i-allon, but will be rewaided by honorary dlsllnctioim 
or rise la grade It will be remembered that Ijatham, 
heblani and others already received decorations 
owing to their performances In the military scrvlre 
A point to l>e considered is how to reirult the aero- 
planes Ihcniselves The Minister considered at llrat 
that tills could be (lone by halving one or several aero- 
jilanes kept In hand by each constructor so that they 
I oiild be called upon for use in llu' annv In case of 
need, and the constructor would also furnish the pilot, 
receiving an annual premium of $1,000 tor the aero- 
plane Howevei, this plan lias Its drawbacks, as we 
find that aeroplanes are being quickly Improved at 
piesent, and they would likely be out of date very 
soon This lea'von led to consldeilng another plan, 
that Is, a requisition of the aeroplanes from tholr 
ov»nerB such as has already boon decided upon tor 
(iMtnnioblles, and im each cltlzon is already considered 
as nominally belonging to the army It Is natural that 
he should bring his machine into servlio at the same 
time should tills !»' needed At all_ events, whatevr 
may bs the plan adopti'd, It Is certain that active 
measures will he taken to organize fhe aeroplane 
corps On the otlic'r hand, the Navy^ lyeiiartmeiit is 
taking steps in the same direellon M Dclcass^, the 
new Minister of the Murine, considers it best to take 
the pilots which aie trained by ilie War Depaitment 
In Us various estabUshinents, Ih order to avoid nn.l 
tlplying the number of training, grounds Thi Navv 
Department will then proceed to purchase the aero- 
planes which It needs Commandant Uaveluy, a 
prominent naval officer, is already appointed as chief 
of the aeroidane servlie, and he formerly distinguished 
lilniself by his luatlses on naval tjctlcs The head- 
(luaiters will he at the naval port of Toulon where Is 


An International Aero Map 

By Our Taris Correapondent 

W ITH the modorti progress of aeronautics, and es- 
peiiallv wlih the eoinlng of ftle aeroplane, the 
need of spi-(i.-i11y adapted maps to serve as a guide to 
airmen has become strongly felt Wiat Is wanted l.s 
ibscntislly a (tear and thoroughly readable map f’Oin 


spleuoiis signals laid down on the ground and ,od the 
I oofs of buildings Prof \lphoiiae Herget, the noted 
Pails Bitentlat, the head ol the department of Physical 
Ceography at the IJnlver.sitv, g)vi*s the following a ■- 
count of the recent mei tlng of the delegates of the 
lipcniatlonal Aeronautic Federation, which assembled 
at Bnissela to discuss these questlpne The chair 
was taken by Prince Roland Bonaparte and all the 
leading eoui^rl(6l were represented America sent 
Mr Kdgar W MU; the Gorman representatives -were 
Mr iHledemann of Cologne, and Dr Bereon, the 


holder of the world's Altitude record, Commandant 
Von Frankenburg and others The Austrian delegates 
were Commt. Th Schelmpflug and Dr. Peiicker Of 
Vienna. Belgium was repreaented by Col Jeanne, Mr, 
F Jacobs, President of the Aero Club, and others 
Among the French representatives were. In addition 
to the chairman. Prof Berget, Mr Serven and others. 
It was decided from the beginning to deal separately 
with the two questions of the map and the ground 
signals, equal Importance being attached to each. The 
subject of the map was taken up first, and, thanka 
to the friendly feelings and unity of views which 
prevailed at the meeting, excellent progress was made 
It was decided that each country should prepare an 
aeronautli map upon a standard scale of 1:200,000, 
and further that the map of each country should be 
Bub-dlvlded and cut up Into small sections correspond- 


Stib sheet. 


M piMBH W 


A ] HepresenU Paris 
V action e nla/yed . 


The Paris snb-section showing the method of designatiiv 
the sectional parta 

Ing to degrees of latitude and longitude The longi- 
tudes are numbered from the Greenwich meridian 
and the latitudes from the equator. 

The French map will be drawn up along the gen- 
eral Hues laid diiwn by <iommt Talou This method 
hag been adopted by the Aero Club ou account of 
Its great clearness, after consultation with gome of 
the leading experta France will be divided Into 75 
sub-sheets, each measuring 16 x 24 Inches These 
sheets will be laid out according to the polv conic pro- 
jection method previously adopted for the 1 100,000 
map of the Department of the Interior and also for 
the world map To facilitate the proper assembling 
of the sub-sheets, they will bo grouped together In a 
large rectangle, and each rectangle will be indicated 
bv two letters A capital letter denotes the longitude 
The letter “A," for tnetance. Includes the section lying 







GeMml vi«w of xn o w p of gVaaoe. 

between the XerldKn at Orseowlch and 8 degresO 
east lohgitpda. -The omaU lettoT on each sheet refer* 
to latitude, one .iduewt Udting fh five degrees. Thus, 
for example, (he ebect "A t” takes in the greater 
part of Fraitoe and toclndee * number of subniheelB. 
AH the eubHibeete bear letters "A 1 " The matp 
sheet is divided Into sewoB^ve Auteeheets, each In* 


clodlnK one decree of longltade and 4ve 4*cre«i a| 
latitude and carrying at the bottom a Udinhar tram 
1 to 15 for longitude and at the side a tnffii 

1 to 5 for latitude Thus the snbaliMt upon whlob 
the city of Paris shows Is designated A I tM.i. -H hi 
theee sub-sheets, measuring Ifi x 24 itwhea, whteh the 
aeronaut will carry with him on board. ICach oou'ntrf 
Is to draw up Its own maps with referehoe to thfal 
general plan, but Is at liberty to choose tte oWh 
method of Indicating the details, except that eleotclP 
power lines will bp shown by lines Of red oroflaes. 

As regards the second point under dlscuaeien, name- 
ly, the ground signals. It was decided that the matter 
could not be properly dealt with until more experi- 
ence had been gained with different tetnds of elgaala. 

Submuriiwg uid AeroplaiiMi 

S OME very interesting experlmenu have Just bee® 
carried Out In Cherbourg, to test the capabHttlss 
of so aeroplane in detecting and locating aubmarlne 
craft. The aviator who flew the machine in theM 
teats was Aubruu, the well-known champion, who vol- 
unteered to give his sarvieec, saying that be was con- 
vinced that he could sight a submarine even when 
submerged at some depth from the water. The ma- 
chine he used was a Deperdussln. A series ol ex- 
periments was organised In which two torpedo boate 
and two submarines took part, as well as a Atsaro tug 
designed to take the aeroplane. All the trials t(M>k 
place on one day, with a light wind and calm sea, 
and comjirlsed two different sets of experiments in 
the first set, the aviator was told the approximate 
location of the submarines. Auhrun hod no dlScuity 
whatever in locating the first submarine, whtrii was 
partly out of the water On the approach of the 
aeroplane it plunged and disappeared. The aviator 
then went in esarch of th? eecond submarine and 
located It under water at a distance of about two 
miles from the first During these trials, which took 
place about three mllee out at sea, Aubrun rose first 
to 500 feet and then (lew at a thousand to twelve 
hundred feet The second trial was more difficult, 
but lead to complete success. In this case no indica- 
tion whatever was given as to the location of the 
submarines, which were submerged under water. 
Aubrun made a fresh start from the ground and then 
rose to a heigjjt of about one thousand feet, sailing 
Jn large circles of 1,500 to 1,800 feet diameter aver 
the sea. The sun was very low by this time, making 
It harder to view the sea bottom Before long Aubrun 
discovered tb« light reflected from a periscope, and 
after that It was s comparatively easy matter to locate 
the submarine, which appeared as a black mass mov- 
ing at about 20 feel depth Auburn then returned to 
the ground after haring been up about 20 rainotea. 
it appears to be now beyond question that an aero- 
plane flying as high as 3,000 feet from the earth (san 
detect a submarine, while on the other hand the peri- 
scope of a submarine will not give a recognisable 
Image of a flying machine at more than 1,500 feet 
However, It is not altogether an easy matter to locate 
a submarine when the aeroplane Is flying high, and 
the pilot must be specially trained for this work, in 
view of the very favorable results obtained so far It 
Is intended to continue the trials which have been 
begun. For the purpose of locating submarines and 
torpedo boats probably a ratber slow aeroplane flying 
at about 50 miles an hour is quite sufficient. On the 
other hand for scouting purposes a very rapid flyer is 
needed. .What Is particularly wanted at the present 
juncture Is a sei^of TBaneuvers lu searching for sub- 
marines lying at a depth of «0 to 100 feet under water, 
the aeroj^ane flying at different heights, and under 
conditions both of still water and rough seas. Flogt- 
log mines mlso are to be searched for, and eomblaed 
maneuvers, in which battleships, torpedoes, tubniS'< 
rihM and aeroplaoee Uke part should torn part at 
the programme. When the aviator has dlsoovwed a 
submarine, he dlselOsee Its locatkm to a torpedo boat 
by dmpa^g a btmy into the water. 

llw PdlNiIrtkm 

A CKKHU^NtO- to the latest eenaua retpma lor -the 
jMmBOttrgtiw county oi UtiOott. the 4o**l poputa- 
iioa ior Qtwstoi; Loadom is 7^88, tW. Tk* Wlm of 
dddtltilallwtbv* empty of l^mdon ts itd.fi aqUaiw mUea, 
^ Ontt&r iwnaaB, which InciudM aft par- 
hihx iritito it mltea dt Ohart&g (h-iMa, if dfij aqW« 
mltey, jt* 1|M. tbu #ve borongba of fine .Yori; heiht# 

Of aJtliowh the popDlaUnp ia biw WiwfM' " 

at aitaiw minion. ‘ c - 


iQi»3inC AMERICAN 


fenflfealOTirr 

€Mor«t an 'Hftoii: ntpomibU for Hotmenti 
Huio 4m ftM oOrretfondem^ eolamn. Mtmvmious com- 


welnA tv oar goverDment would conclude this part 
of the procMi. 

Oa the next and aucoeeding trtpa the American vea- 
mI woBld go through exactly the same process except 
that It would be required to surrender to the Bra- 


Moussu your arihle ‘Rainfall and ParasltPH" Is a 
r<*»« 171(7 

At present I am on tho HtaCf of the local department 
of health and sawltatlon, and am therefore interested 
In rational prophylactic meaHureb I always read yoni 


iMWAiouitofM eamot ^ oonttdereit, M th« lumea of 
oOrretrandoata wW h« vftHiMMt when so detirotf.] 

•«! Brook’s Comets 

To the SSdttor of tha SOniKnno AmtatOAH: 

Tba followlBg ohaervatloiu of Wolf’s and Brooks's 
oOBMta. raapeotirety IkU a and o, were mada on the 
aranlng of August fKHh, 1911, with the aid of the 
*e-la«h rafrsotor of this observatory. 

Wolf 'a fiomet first ohaarvad; vary apparent In the 
4(Mnoh, and in a rich field. Small Slight Indioation 
of a ALuelear condensation. Near a small star. 

Brooks's comet was observed, first with the 4>lnch 
finder of the great telescope The nuclear oondensa- 
tion was a little more apparent than on previous evon- 
Ings, but the comet was generally about the aamo. 
Secondly, with the teleecopc; The nucleus and matter 
extending in all dlrecttooe from it were all that were 
visible at one time, on account of the sise of the 
field Of view; the former, however, presented a fairly 
Urge disk and was nebulous In appearance. The 
light of the nucleuB was practically white. There 
were several comparatively bright stars in the same 
field, which were actually visible thrOugh the head 
of the comet, apparently undergoing no l^s in bril- 
Ueney whatsoever. The field Itself was very luminous, 
and in some parts the nebulosity was more apparent, 
than In others, which fact indicated the presence of a 
tali extending out into apace, beyond the head of tha 
comet FaxoRRrcK C. LmawABo. 

Yerkea Observatory, Williams Bay, Wla 


A Btockont Marine SuggaBtion 

To the Editor of the SotEsririo Ambwcah; 

T wish to expreM my appreciation of yonr Merctvani 
Marine number. I have retd each of the five articles 
twice and And them great educators. But I note with 
sadness that your lay readers, the common people of 
the United States, upon whom rests the duty of de- 
cldlng this whole matter, are not taking advantage 
of your invitation to dlscuse this problem aa It should 
be discussed. 

To them I wish to say, The trouble lies with pox 
Your Congressman is afraid of your vote. Therefore 
he balks and actnally delays the working out of the 
destiny of the greatest nation on earth Tt is up to 
you, you and Bin and John, to get busy and stndy 
this problem and make yonr wishes known And it 
Is a glorious problem Try It! 

To me the five Merchant Marine articles mentioned 
have been a means of evolution in my own Ir'eas, 
and tn view of the great importance of this problem 
I am offering my third letter on the subject, hoping 
that yon may thus be led to see how easy it Is to get 
Into print in a really worthy periodical and on a 
gloriously patriotic subject, and to (rp <( for paurtelf. 

After careful consideration I believe that the follow- 
ing plan would the most effectually Rccorapllsh every 
desired retmlt and meet every worthy objection 

Tn order to get our Just share of our commerce with 
each foreign nation, vis,, one-half of it, without the 
payment of a single dollar to subaldies or the remis- 
sion of a single dollar in duties, let us negotiate 
treaties with other n«tl»na for an equitable division 
Of the carrying trade betwwen each foreign country 
and our own, to the eiteiuslon of vessels of all other 
foreign natioDi. 

Thus, taking BnuU as an esample. lot American 
veaeeto loaded lyt homo for Brasilian jwrta secure Cor- 
tificstas express^ in figures based upon the amount 
of cargo carried multiplied by the number of miles 
to be traveled The aame vessel, if after unloading in 
a BtaelUan port should rettMd wtth a Brasilian cargo 
for an Amarloan port, would rfitolve similar Certifi- 
cates from the Brasinan authwitleo. Both of these 
Ortlftoatea wonld, then be tochaoged for Receipts, 
the Bt^aslttan gorarsment heldlag ^ Certlfloatee and 
the Amertnaa ship tha Rotktpta. Thoee papers might 
be eOUtled iSn«gio8fr>Br»>dUaa Vei^hant Marine Oer- 
tlllcatse wad Receipts. In exactiy idmllar manner 
Brgaftlaii veta^ batweea Brasil and the United 
Sta^ Bfitttd tsoelve BfagtUagbAmertoan Certificates 
erhloli sTdjald be techanged wttb the Ameflqan anthorl- 
«eb ?or BaeelptA 

■ Ky.ftka AfiMtiena wmA, Jt* arrival heme, would 
fiwelpta for Bra- 
Ori^tosw.' the lilttar having boon 
of trafilc car- 
ythaeigis andtly the usn man- 

fl U ritll MU th . at the IMnriptg 


slUan government Braslllan-Amerlcan Certificates in 
amount eorreapondlng to the amount of traffic in 
which It wonld he engaging on that trip Of course, 
Brasilian vessels would be accorded exactly similar 
treatment In American poru 

ProMMOve duties, then, upon vessels of any other 
natltm than the United States or Brazil and on vessets 
not presenting the Certificates would keep out all 
Interference and leave the carrying trade between th« 
United States and Brazil to be exactly divided between 
the vessels of the two nations. For no American vessel 
conld profitably engage In the trade unless some Bra- 
zilian vessel had engaged In an equal amount of the 
carrying trade and thus produced the necessary Bra- 
ztltan-Amertean Certlfioates Likewise, Brazilian ves- 
sels would depend for their profit upon the existence 
of Amerlcan-Brazlltan certificates obtainable In their 
home ports for use In our ports on the succeeding 
trip. 

Similar treaties could he made with as many na 
tlons as might care to enter Into them, and It would 
certainly not be difficult to find or create sufficient 
Induoementa to the ratifying of such treaties by any 
natlone with which we might wish to carry on trade 
To me this plan seems so simple and effective and so 
free from all possible objections aa to be worthy of a 
trial At any rate I hope you and Bill and John will 
get to work end see If you can’t devise a better plan. 

Hettinger, N D. N. J. Noble 


RainfidI and Paragitos 

To the Editor of the ScrcwTirrr Amebican: 

On page 391, issno of June 24th, you publish an 
article, "Rainfall and Parasites.” 

T am a veterinarian, with a penchant to investiga- 
tion of subjects relating to my branches. These para 
aitea require humidity, often ground covered with 
water, so go through the different stages of their com- 
plicated life-cycle. Is well known and understood It 
is unfortunate that careful statistics are not kept in 
this country regarding the Increased loss from this 
source, and we must refer to European statistics to 
study this problem. 

Some years ago Dr. Hutchison, meat inspector at 
Portland, Oregon, by careful observation found out 
that cattle and sheep from overflow districts where 
carp were numerous, were free from liver flukes 
(DtsforMsm, hcpaticum or Fasctola hrpatira) The 
carp Is a good scavenger, and destroyed the flukes 
during their water stage or destroyed the water snails 
that were tho hosts, during a certain period of the 
Corcariae. 

In the nineties T was in practice on the coast of 
Oregon, in Coos County There we suffered losses from 
Diftomum h«paH<sum, especially, after wet seasons, 
when the bottom lands had been under water and 
were used aa pasture soon afterward T-uiigsormB 
also killed many sheep and calves The life-cycle e, 
fitaria fotmonalff Is not known 

After many experiments — ^attempts to euro the af- 
fected animals — it occurred to me that to p’ \.>nt 
would be more rational Clean tho pastures How? 

Ducks, geese. A flock of ducks aad geese will go 
over a good deal of ground, and destroy all ,'orms of 
animal life. No doubt large tracts could not he 
"cleaaad out" In thie manner, but I remember two 
ranchee on which, after two years of systematic run 
nlttg of docks, the calves -emalned healthv, and the 
sheep were free from lungworms This latter fact 
was noteworthy, because the life-cycle of this para- 
site has not b*en worked out. 

Some years pgo, vrben at the veterinary depart- 
ment of the UBlverstty of Pennsylvania. T raeni toned 
these Csota to Prof. C F Marshall, and Im fully In- 
dorsed my slatements, although he had never had op- 
portulity to put tho Idea to actual test 

Tho keeping of water fowl, eopeclaliy oucks. is In- 
dioatad In game reserves. Ravages of nutomum 
hepatfeum among elk, moose, deer, are common, and 
tha pdadk are infested before we know the cause and 
the lOSMS appear. Bnt H some quarters are provided 
tor dttnhr and a^ns and geese {they may be orna- 
mental, (rithough Fftdlan runnore are best) and their 
bresdlag taeplad, they will destroy many injurious 
tomh pr Itto ttbat-no doubt about It— are necessary 
to phritaU A otoapiato life-cycle of ecveral parasites 
Thhi 1»g beim worked out in the life-cycle of the 
fiuhmr (mtilar gnajls— OercoHo,'); Observations that 
I ntafia jhriafi Wveral years led me to assume that 
tha htaana also prohibit the development of 

ithmtpitk foirki and similar parasites puBmom- 
«its> .IB find cattle and bogs. 

•BrWJll jrwi 4»£t »a from what paper of Prof. M. a. 


valuable publications 

Tacoma, Wash (’ u Sciiuirz, MUV 

The Left-hand Mold-board 

To the EJditor of tho S, ii nmi i, Amkhican 

In your Issue of Juno iTili ,i patent oflit o exDinln(“r 
expresses surprise at seeing su niany plows In th, 
West with lefi-haiul nioliJ boards 

When I was a boy— I am nov, sixty four voai s old- 
only the right-hand, mold-board was made In the last 
thirty or forty years, I have not seen one 
The advantage of tho left-hand is that the leader 
walks In the last furrow made, and the off or right 
hand horse on the unplowed ground, so both are on 
solid ground 

As the leader,ts usually the laiger. ihia is very ad 
vantageouH to the off horso With the right hand mold 
board the off-horse had to pull on soft plowed ground 
You have probably received many better explanations 
before this will have reached you 
I have had a -great deal of interesting and \al 
liable information in the last few years from the 
SrirsTinc Ambsican, and am glad to reclprorate In 
a small way 

Taylorsville, Ky K 0 Boui.ve 

NiagBra Fallg from a New Point of View 

To the Editor of IbfTsi'rBNTim 

It seems that a great deal of valuable energy is 
being wasted In hysteria over the supposed wanton 
destruction St Niagara Falls 

We hear great tales of woe, with heavy sob effecln 
fernint the time when this beautiful cataract sliall be- 
come a dribble and dhp wild, rugged gorge shall be 
but a -dirty, grinding workshop where a coterie of 
mllllonalree are enabled to pile up further hoards of 
unearned Ineremest, fo the detriment of all "the 
people ’■ 

I hold that whole volumes of this kind of gush fan 
be very easily dispensed with or turned Into other 
channels without any Injury to the body politic 
It seems strange to me that in all this discussion we 
hear nothing whatoyer of the good to comt* to humanity 
from allowing this immensi falls to work out Us board 
and lodging 

Here we have a force of a sum total of 5,000,(100 
horae-power not doing or' 'thing hut tumbling down 
stairs and showing off I's shape (the latter being at 
present In bad order and gefing woise) But a verv 
small part of this immense power is put to work to 
benefit man. while under proper management, fully 
two-thirds of It eould be made available Slid the falls 
sitin left a thing of beauty and a Jov foiever The 
works now using the water seem to have their out 
falls on a very high level Were these at a lower 
level, far lees water woyld do the same work Then 
look at tho way the falls Itself Is wasting good mate- 
rial. there Is that ugly V-sh.iped rrotch In the "horse- 
shoe" where the water is now about twenty fee* deep 
Some aesthetb asses beconm veiy emotional over this 
fault, referring to it as the "great green heart" It 
reminds me more of a stomaeh, greedv and insatiable 
and bidding fair tn soon ruin the whole show by eating 
back Into the rock and forming a narrow sluice To 
this feature, more than th(^ power houses, caq be at- 
tributed the shallowness of iwitor on the other parts 
My remedy Is this let the St, lie of New 'V'ork and the 
Provlnie of Ontario Jolnlly build large Rliibeways 
around the falls, their combined capacity great enough 
to accommodate all the water running over the falls 
By diverting the water to them, the edge of the falls 
can he built up of eonrrete and trimmed off to a 
uniform level, so that onfvthird of the water would 
at all tlraoa keep the falls falling If thought nee^s- 
aary the roping could he made of vanadium »tepl, so 
as to Insure against any wearing away of the bed and 
spoiling, It This would allow of an immense amount 
of energy to be available which would give employ 
ment to many people and furnish neressmle'^ of Hf,' 
to thousands at cheaper prices than If made In using 
coal and that without smutting up the lountrv wlih 
smoke In addition It would bring a good nv.'inu, lo 
the State from the renting of water snppli mel It 
wouldn’t be any more dlffieult than fni the !' oiri'.y 
Canal engineers to take care of the cb.miis Ki\ei 
or the Dutch engineers to keep out the Mlnotli Dieuii 
or for the Dublin police to keep tli,' bniil IrKb from 
setting Ireland free A strong husky man looks far 
better when engaged In honest toll making the world 
better for his existence, than wbon he la standing 
around a street corner showing off Ills shape and I 
say the same of a waterfall 
Washington, D. a Stwiut Smith 
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Suggestions for the Workshop 


A Simple Tube (Gutter 

Hy William Grtttxinirer 

ki v«rt>iuh may be made to serve as a 
Cl by the following slmiile method Steel 
B sie used on the regular tube euttera are 
jHWH of tho wrench These disks (an be 



Monkey wrench aa a tube cutter. 


)Ugb ea( h jaw of the wronrh A stove 
iioiigli lach disk and tightened to the 
oil Allow a little room for the disks 
(IlfTerenl sires of uJpe, slnijily adjust 


Usinj; a R*flector on a Hacksaw 

By H. R Chapman 

W IlKN sawing sheet metal with a hueksav 
trying to saw to a line which has been sc 


If the Handy Man cuta hla Anger or knoeka the akin 
oA hts knuckle he ahould proceed as follows I Cleanse 
the wound Hydrogen peroxide is becoming a favorite 
antiseptic and with good reason Besides being a germ 
killer it acts and cleanses mechanically Us offerves- 
cence dislodges and carries away dirt and any foreign 
matter that might Infect the wound Try It on a 
splinter of decayed wood at which you have picked and 
fussed In an onilea vor to extract The hydrogen per- 
oxide “boUs" It right out Therefore cleanse the cut 
by iioiirlng on from a bottle a little of it, full strength 
(A medicine dropiier Is convenient ) 11 Dust on a 

little aristol Aristol Is an Iodine compound, having 
the useful antiseptic properties of Iodoform, hut lacks 
the disagreeable oilor and Irritating pl^opertles of the 
latter With tho exudate from the wound It forms a 
good aitlflrjal antiseptli stab. It may be purchased 
In small sifting top bottles III Apply a protective 
dicsslug A bit of absorbent cotton pasted down over 
the wound w ith collodion foims a stiff protecting shield, 
which stays In place May be washed over with soap 
and water and will not require renewal for two or 
three days For a contused Anger nail, or cut near 
end of finger so liable to painful knocks It forma a 
bUA. (omfortable thimble that Is soft Inside, looks 
better than a rag and does not Interfere with work 
Foi smaller, more superficial wounds than the above 
a useful di casing, better than the questionable court 
plaster, or even adhesive tape, is collodion, to which 
has been added arlstui or iodoform (50 grams to the 
ounce) A small glass rod, the ends of which have 
been smoother by melting with a blowpipe in an alcohol 
flame, makes a convenient applicator for the collodion 
Pass It through the cork and leave It In tho bottle 


A The disk was turned so as to have a collar at the 
back, a slot was cut through the center of disk so that 
It (uuld be slipped over the saw A .H/Ifilncb set sciew 


Handy Man’s Medicine Chest 

By W. R. Ingraham, M.D 

Hrmniv for SUght mirn\ 


D oes the '’Hand 
(ourso One of 


t Is very satisfying and just a little gratifying to 
lave the excessive pain of (Irsl degree burns instantly 
lulcted Flisl degree burns are 8uperfl< lal. and the 
icrvc endings, not being destroyed as In the deeper 
lecond'and third degree burns, aet up a howling remori- 
itrance in the way of pain 
Pl( rlr ai id of a strength 1 to 200 (about one-third 
easpoonful to one pint of water) or a saliirated solu 
Ion Is used It is antiseptic and will prevent sttp- 
luratlon It Is analgesic and "will make It feel good’’ 


(ilcohol in the basin to be used Hull it about so that 
ihe alcohol wets all tbe Inside Kct It on fire and everv 
germ In that pan dies Instanter Pour water that has 
ticen boiled from the lea kettle into the pan, and add 
the pirrb acd Bandage the burn with clean aseptic 
gair/.e and saturate It with the solution nitsters 
sboulii be oiicnod and contents expressed Open them 
with a needle, the hualness end of which is stciillied 
liv bolding in tha flame of a niatdi The soot will do 
no but 111 Koj' sITl! deeiipr bums or burns of large urea 


In case of deep wounds the collodion dreaslug Is not 
applnable and the soothing properties of a moist dress- 
ing are doalred Pour a measured quart of water Intr* 
the basin to be used Gage the quantity with your eye 
Throw out the water ami sterilise the bashi (as above) 
by pouring a little alcohol into the basin and rdlUng 
It about to wet all the Inside Set It on Are with a 
match and the basin is thoroughly sterilized Pour a 
quart of water that has been boiled directly from the 
leaktttU Into the basin One tablet bichloride of mer- 
lury (as usually prepared I makes a 1 to 2,i)no solution 
when added to tbe quait of water 

Sleilllze anolhei smaller basin by the method de- 
.svribed above and pour a part of the solution Into It 
for later use t'leanse Ihc wound as thoroughly as 
roiidilions permit Hydrogen peroxide of full strength 
or diluted with water Is usually sufilcient If tho 
wound Is very dirtv and much lacerated, as machinists’ 
wounds are apt to be, tbe following method of cleaning 
is perhaps better 

Add to 1 quart warm water in which the wound la 
to he washed 2 teaspoonfuls lysol (This makes about 
1 per rent solution ) Lysol has an odor similar to 
carbolic acid, but is not so polaonoua It forms a soapy 
solution, hence its value as a cleansing agent It 
numbs the jyarts and makes them less sensitive to pain 
The part should -now he thoroughly Irrigated with the 
bichloride solution In the larger basin, being sure that 
all the lysol solution Is removed from the wound 

Surgically clean gauze (sterilized, aseptic) is now 
bandaged over the wound and moistened with the clean 
blihlorlde solution saved In tbe smaller basin (or this 
purpose Bandage lightly If the gauxe dries and the 
wound becomes painful Inside of 4 li%ura, remove tbe 
outer plain bandage and nfoisten the gauze with' tbe 
solution again Use weaker bichloride of mercury eolu- 
tion for the next and auceeedlng dressings (1 to 4,000). 
If too strong heating granulations may be retarded. 

Home Hade AsepNc Gauge 

p;aln aseptic gauze (absorbent) may be prepared at 
home by the following method: For each five yards of 
ordinary cheese cloth use one^unrter pound common 
washing soda to sufficient water to cover the ghUze. 
Boll for one-halt hour and rinse In several changes of 
water to remove tbe soda This process removes the 
fat or oil from the fabric and makes It absorbent After 
it has been dried it Is cut Into suitable sizes— strips 
one yard long and four inches wide are convenient. 
The gauze Is now stsflliBOd and packed ready for use 
In the following manner; Screw top jars with caps are 
iilacnd In a large bread pan. and the gauze Is arranged 
loosely In the other end of the pan Place In the oven 
and bake until the gaulw begins to ecorrh slightly. 
Itemnve pan and nil to a tgble and while hot pack the 
strips into the Jara Uas n pair of toroeps or long tw«ea> 


ers and a short wire for this purpose. Thn tips qf thp 
tweezers and wire should be made st«rile by paselog 
through an alcohol flame several times, hr thby nray be 
sterilised by baking with the jars and gauss. 

Seal the Jars and you have a good supply of nseptle 
gauae ready for Instant use 
When using the gauae It Is well to remove the strips 
with a pair of tweezers, the tips of which have been 
sterilized In an alcohol flame. This avoMs poBslbtlity 
of contaminating the gauze left in the Jar. A quick, 
convenient alcohol flame may be had by saturating a 
small pledget of cotton in the mouth of a bottle 
Moist bichloride gauze, which is expensive to buy, 
yet invaluable in case of accident. Is made as follows- 
Prepare and pack the gauze as above Then prepare 
a 1 to 1,000 solution of bichloride as Just explained 
(burning out the pan with alcohol and using boiled 
water) Pour this solution over the gauae In the Jar 
until It la thoroughly saturated and allow It to stand 
for 34 hours. Pour off the excess and seal It alr-tlfht. 
If dry bichloride gauze is desired jirepare the gauze 
as above, dry It thoroughly in the oven and repack. 
However, the molat gauze Is to he preferred 
In using this gauze observe the precaution stated 
above, 1 e , use weaker anttseptice after 24 hours and 
for subsequent dressings 

Moist picric acid gauze for burns may be made and 
kept in a Jar for Immediate use as follows: Prepare 
and pack aseptic gause, as above Prepare a picric 
acid solution in the manner described (I to 300) and 
pour it over the gauze Let it stand and then pour 
off the excess and seal It air-tight 

How to Extract Bn^en Watch Screws 

S MALL screws frequently break 
off in clockworks, and in small 
machinery, and can not easily be 
removed A simple tool to extract 
the broken off screws lx here 
shown It consists of a cramp, 
large enough to reach across a 
watch plate Provide two or 
three sets o< 3/32-lnob steel screwa, 
with different sized hardened 
chlsel-ilke points To use the tool, 
Device for remor. tighten the chisel point agalust 
tng broken the broken screw, and when you 

acrews, ' have a firm grip, turn the whole 

tool around, and the broken screw 
will invariably Im drawn out 

The Grapnel as a MiMhroom Anchor 

By Albert F. Bishop 

A n ordinary grapnel can be made to give good serv- 
ice as an anchor by atUchlng to it a lead weight 
of U-shape, fiat on tho fop and rounded on the bottom 
to fit the grapnel. This weight may he simply tied on 
the grapnel with cords when desired. It is not sup- 
posed to be used around a rocky or stony bottom. On a 
sand or soft bottom it acts like a mushroom anchor 
Where a small launch or boat Is at anchor with a bridle 
it generally lies across tbe current or broadside to the 
wind This is quite Important for some kinds of fish- 
ing. and it la always necessary to use heavier auchora 
or grapnels when In this poaltion The lead weight is 


Wehclited CrapMl as a mMtirooia nndiar. 

Mstly oast la sand by taking a bent piece of ttn attd 
scooping oat the sand to tho shape desired It is not' 
Booessary to znako a patt,ern The weight should bo 
ro^Wy aherat fl/teen ponibds for » ten-pound grapnel 
The rope la spliced in a ring at tho bottom of the gwp. 
nel. brought up to the top and seized with a small cord 
to th* rlhg or eye. Two turns of ordinary cord arp 
generally enough for the «e|ztng, which Is ogJled the 
trip cord. 
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Abstracts from Current Periodicals 

Phases of Science as Other Editors St*e Them 


The Prodsetion of Antlvmeite Coal in 1910 

T HB United autee Ueolosical Survey has laauad 
an advance chapter frum "Mineral ReaDurces of 
the United States" for 1910. in which Mr. BJdward W. 
Parker givee the (ollowlnj Intereatlng statistics’ 

With the exception of the "boom" year, 1907, the 
production of anthracite In Pennsylvania In 1910 was 
the largest In the history of the Industry The quan 
tlty produced In 1910 was 75,4S8.2i6 long tons, an 
Increaae over 1909 of 3,048,997 long tone, or 4 per 
cent, The value Increased from $149,181,587 In 1909 
to $160,276,302. a gain of $11,093,718, or 7 4 per ceni 
The production in 1910 was within almost exactly 
1,000,000 long tons of the maximum record for 1907, 
when the output amounted to 76.432,421 long tons 
The value of the product In 1907 exceeded that of 
1910 hy $3,308,764. The average price per ion at the 
mines in 1910 was $2 12, against $2 06 In 1909, $2 13 
,ln 1908, and $2.14 In 1907. 

Of the total'productlon In 1910, 65,736,024 long tons, 
or 87.1 per cent, were loaded at the mines for ship- 
ment to distant points, 1,804,082 tons, or 2 4 per rent, 
were sold to local trade and employees, and 4,894,140 
tons, or 10 6 per eent. were consumed In the operation 
of the mines In former years the colliery (-onsump 
tlon was not considered ae having any market value, 
consisting as It did of acreenlnga, or culm, which 
unless *0 used was wasted More recently through 
the Invention of grates and furnaces adapted to the 
use of small sixes of anthracite, Itimulated by the 
higher prices of the prepared sizes, the percentage of 
waste has been reduced to a minimum, ‘‘Buckwheat,” 
"rlie," ‘‘hurley," and oven culm are now Important 
sleaiii raUiug fuels, particularly In hotels, apartment 
houses, and targe offi<p buildings in the larger cities 
of the Kast, where smoke-lnhlhltlng ordinances are 'n 
force In fact, these small sizes are now the only 
grades of anthracite used to any extent for this pur- 
pose, and are the only sizes that will compete with 
bituminous coal for steam raising In the eastern 
markets An object lesson In practical (’onkervatlon 
Is here furnished and, to the credit of the operators 
In the anthracite region be It said. It was put into 
effect a number of years before the agitation over the 
conservation of natural reeour<3eg began Not only arc 
the small sizes produced In the present mining opera 
tlons sold and utilised but the unsightly L'ulm banks 
which blotted the landscape In the anthracite region 
are fast disappearing as the usable coal Is being re- 
covered from them by waeherles The prices for htick- 
wheat at New York Harbor In 1910 ranged from $2 20 
to $‘2 60 per long ton, rice ranged from $165 to J2, 
and barley from $1 35 to $1 50 With 65 jwr cent <-f 
the tidewater price representing the value at the 
mines, the prices for these slses f o. h cars at mines 
were: BiK’kwheat, $1,43 to $163, rice, $107 to $130, 
and barley, 88 cents to 98 cenU The culm used .it 
the mines Is valued at 26 to GO cents a ton. 

Of the total production of 75,433,246 long tons In 
1910, 4.184.629 tons were recovered from the old culm 
banks by washerles, and S1.8S3 tons were recovered 
by dredges from the bed of the Susquehanna River 
The total output from the mines was 71,156,784 long 
tons In 1909 the njlne production was 67,946,137 long 


lives used, but the results are corres|K>ndlnKl.\ very 
much better for the more thorough treatnients 
Mr. O. T. Swan whose results of more recent experi- 
ments are included In this bulletin, devised the drat 
really practical open tank method of treating the butt 
ends of polea. He greatly advanced the efflcU’ncy and 
complied very Important data which he uses to show 
that a great saving Is possible and that planta for butt 
treatments may be constructed in a simple and Incx 



Ex|Mriai«ntal open tank treating plant showing 
aucceaaful type of pole holding frame work. 

pensive manner Mr Swan built his own design tot 
steeping the poles and this has proved so successful 
that an Illustration of the tank now in Uho Is given 
here Tho poles are treated by dipping Ihem In a tank 
containing the pieservatlve fluid b> Htaniltng them 
In an open tank and seturlng an abHorpilou of itu’ 
preservative by iieriods of heating and cooling Photo 
graph of a cross section near the lower end ot the poles 


PreseryiiiRr Poles 

F orest SBRVICR BUUUBTIN 84, entitled “Pre- 
servative Treatment of Poles," contains a large 
amount of well-arrgpged Information which should 
prove Interesting, not only to many general readers, hut 
eapeclally to the users of telephone and telegraph poles 
In th s publicatloD are summed up all the excellent re 
suits achieved by a number of exiferts of the Forest 
Service In their effort to treat poles with certain pre- 
servatives In order to increase their durability In 56 
pages of text are given the roiults of the co-operative 
experiments aiming to gtmpUfy oommerelal pole-treat- 
ing practice by the use of the latest approved methods 
The scheme of the BhUMh may be outlined briefly as 
fotlows: General prlnqtples of ■wood preservatives, re- 
sults of sMscmlng tests; brush method of treating poles, 
open tgnk ^oeean of treating poles: resulU of treat- 
ment by apeales; design and operation of pole-treating 
pllMRts; luoreaaed life affovded by preservative treat- 
ment; had flnatwlal saving. The last two chapters are 
of Migh.prAstleg) Interest and vdlue to targe pole using 
iuiM<wrtm tn^lfose ekperfenoe warmiits thmn in emptoy- 
ll^ meaiHi Wr impregnating the portion of their polos 
.i»^;t^^j6et?fodeB*y->--the bu^ It Is brought out that 
IpWit'of t^ vartea |raatly according to 

daft tho gnantlty of prSaerva- 



ctvhE exiuesslon umhogaiiy okti oal ’ used lu be eni 
ft )>loyed as a sort of aynoiiwn or euplu-mlsin foi iot 
fln , but If IhliigB keeij on as they have starle.l und--' 
the Impulse of Inventive genlUB, we may Boon lieai ol 
“loeust ahlils ' and haabwood collarB anil even "long 
leaf pine ulBtera " Tho (JermanH have long since en 
deavored to make theniseheg Independeiil of fo','lgn 
BOiirteB foi the various raw luaterialB which ihey re 
qulic for their own home coiiaomptlon, an well as to 
manufm tuie for export, and now we hear th.at then 
hag been made of gpruee wood a yarn that 1b quite 
hplnnable Whetber thla 1b a "vani oi not, laniud he 
said but on Ihe authority of Dt r Holzhiiiifi’i whldi 
IB many times removed from being a comic iiapei and 
in fad revels In ihe moat wooden of slatlstlcg foi thec 
toreafeia and lunibei dealeia of tlcrmany the for 
mldably named ' AkliengcBvdlHchalt filr (Jai nfnhrlk i 
tlon" of Beilin has for boiiip time been having 
experiments made on the same lines as thone which 
have resulted in the proiUutloii of artificial Milk and 
cotton;* and th-- result geems tc- he gi iillfylng. as Kijrme 
iB eomparatlveiy plenty lu the l-'atherland ' while as 
vei (there being no l.ulher Burbank on her lollgi cot- 
(on and silk are not numbeipd among the producllon-i 
of ventral Europe The new pioduct Is said to hav 
a fine finish and mm h iM'ttei surfaie than In uhuhI 
with the natural fibers as vet used for spinning The 
Teehnigche l.aboratorlum tur Malerialpnifungen of the 
Technical School for Textile InriiuitrleB In Reutllngen 
baa shown that when leather feed i oils aie uac'd the- 
newv vain w-hen uaed as warp or ihalnu Is l.’i. tlm-s 
ns strong as jute, and when used as woof or fillings, 30 
lliiifh an strong As against Jute "sylvalln" has the 
very gical advautage of being odorless, men when 
iiioiat Art(< h-B woven theiefiom are naturally not 
exivosed 1(1 (he aitavks of moths If all thi'se things 
are tim, and Ihe provesH is not (oo ixpenslve (hen- 
must be a good future tor the new varii, especially If 
(as Is said I It can bo worked with all tho usual other 
blveiH The hrsl alleniiiia al weaving have Ix-en with 
wall tapestry which are inoHt satisfactory in pattern 
and coloi, and have’ the great ai’vanlage ot la'ing ‘ti 
smooth that dust dives not attach itsell (hereto as read 
lly as lu other stuffK used for thi' same puipose also, 
that in biUMhliig them down they do nol get rough So- 
called Japiinest- maUi have been made of sylvalln and 
aie hardly to be dlsl ingui«hed fiom those made of 
rushes Theie is ihls great advantage on the side ot 
the sylvalln yarn, that it may he woven In the loom, 
whereas hy n ason of the shnittieBs of the Individual 
pieces, rushes can he worked up onlv by hand Th" 


One Hundred and Seventy-one Dead Horsea 
a Day 


TV was mole s-'vc-re than uaual, the deaths of woi 
horses dm- to th-' heat during those six days Is a vo 
atioiig argument In favui of the electric (ommercl 

The health depaitment of New York city, which h 
the (ask of removing dead horses reported that dm If 
(he SIX working davs of the hot period 171 horses dh 
each day- -a total of 1,02(1 

Thetse horses ri-presenlea over half a million di 
lars rash value, which was entiii'ly wlpc'd out lu 
single week 

In addition to this the horsoB not afTeiled fatal 
were able to work al seareelv halt thc-lr norm 
vapacltv, and fully 25 per ceni of tin- dilvers lime " 
consumed lu staving off sun Btroke liv treiiuiuit app 


Wiatarn piOow pin* cut off al the Kround line 
dnrtriaic ywotratton at tkk point by the 
op«i tank method. 

1» also #lven to slum the penetration of the eioosote 
oil. 

Mr. Bwaa l» wall known in the World ot aclentlfle 
and .practical wood preservation, and the rcatilts he 
achieved are sure to meet a cordial welcome among 
dreosottot Wncema, Hit figures show palnatak ng 


catlona ot water and frequent 
It Is eatlmated that the me 
horses which died would pay f 
eleelrU- vehicles to do all of 
horses, and do It more elflclen 
In New Yoik elly where It 
are lu tht neighborhood of fifl 
not less than four per cetit 
effect of heal In summer am 
winter. This mllllon-dollat ai 
to the normal deaths, and i 
increaae In the cost of hoi se 


I frequent Tests 111 t 
at the money repi c- 
3Tild pay fei a suffli I 
do all of the w nil- 
re efficiently and c-c i 



The 700-f<)ol dreadnoug’ht “I, ion ” of 1912 ia here compared on the Mme Male with the ■■Or«a’oa"'of half her tength. hallt nearly twcaty yaara Mrller. 
Note the high freet>oard, and the lofty eleratien at which the gone are now carried. 

TWENTY YEARS' GROWTH OK THE ARMOlUED SHIP 


The New British Dreadnoughts ■ 

Hove the New 13..5-iiieh Ciun is Mounted on the American Center-line Plan 


T he acr ompanj lug illiiati ations icpisaent th*< banip 
ships of tht> new Hrltlsh waiships of the 'Orion’ 
mul 'lyinn' tyjies whlili will rommence Iheir trials in 
the fall The main points of Interest In these vessels 
.ire that thev aie the first British ships of the dread 
nought (lass to carry all their guns on the center 
Hue (which arc of the new 13 .'Inch model) and that 
the hattleshlj) ci ulaci ''hinn' Is of a gioater tonnage 
than her contemiiorarv tmttleship the Orion” 

A deck plan \iew of the "Orion'' class was given in 
our issue of the 27th of May together with an article 
on the centerline disposition of guns The points need 
Jiot he reiapifulated here eyiepting that the furthm 
reasons given In England for the new arrangement of 
the main liatteiv me (1/ tliat the greatoi tonnage of 
the JH 'i-imh piohlhlted so large a welglit being placed 
on the heiim (as thi 12 Inch vveie in previous British 
lialtleshIjiB) and (2i that of the c« rrfii-tun or diag- 
onal iilaiing of tiu guns was unsal Isfai tory Then 
ii'tldillv the in II III Ian disposition should have on 
allied all I lie guiiH to hcai on i ithei liroadside. hut in 
prill 111 e il wai touiiil tlial the designed uics of Are 
had l(r la (111 down to incvint one haibetle filing into 
or damaging flu other by blast 

'(’he "Oilon' (allies lO-l'i.’ilmh <r. lallber guns on a 
displacement of 22,(iSo tons together with an "an'l 
torpedo batteiy of 2b I Inc h cjulck-flreit, The 13 h 
inch weapons aic (llh(iosc d in a similar manner to the 
14-lneh of (he ".\ew Yoik” 1 e. the second pair 
forward fire over ttm (Irsl, and the fourth over the fifth 
aft The third pali Is idaccd on the same level as the 
fifth but the Btltlsh ship cannot fire her fouith pair 
over so wide an an co so tar forward us the "New 
York” on account of the suiici siructure hetwwn the 
third and fourth poslilons, wliirh does not exist In our 
ship The 13 5dnch In the 'Orion" (and also in the 
"Ldon"! are 0 a very powcifnl type, weighing 87 
tons and firing a projectile of 1,260 pounds with a 
muxzle velocity of 2,821 fooi-seconds, developing an 
energy of about (J9,0tKl foot-tons The penetration Is 
26V4 Inches of Krupp N. C armor ai 3,00(i yurds, the 


late of fire Is the same as that of the 12 Inch vu 2 
rounds in 90 seconds 

The "Biitl-torpedo" armament consists of 20^-lDch 
dulck-firlng guns as In previous dreadnought ships 
The British admiralty apparently seem satisfied with 
this type of gun In spite of the employment of larger 
guna for this purpose abroad. They consider that the 
higher command of the smaller guns puts them on ap 
equality with 5-lnoh or 6-lncb weapons tarried In a 
main battery rhese guns, when not in use, disap- 
pear Into armored shelters, a lesson evidently from 
the impotence of the Russian ships after tne battle of 
Tsushima to destroy the attacking Japanese torpedo 
boats, owing to (he wrecking of the exposed iigbl 
(lulck-flrtng guns by the abnormally high-explostve 
shoiiB used by the Japanese These guns are no longer 
mounted on the barbette tops, but are distributed at 
two levels In the superstructures, and are so arranged 
as io bring a good proportion to bear ahead and astern, 
as It is from these points torpedo attack is moalljr to 
be feared Four submerged torpedo tubes are fitted, 
the torpedo rooms being inclosed In thick armor. The 
provision for boat stowage it of a novel type, the boaU 
bclug placed between the tripod mast and the aft fun- 
nel and protected by -the low blast screen seen in the 
Illustration which conceals them. This is a pemsdr 
for the damage incurred by the boats In prerlona gun 
trials of British dreadnoughts by the concussion ffam 
the discharge of the big guns. 

The dlmetjsloiui of tha "Orion" are 645 feet 
I length) by 88% feel (beam) by 27% feet (draught), 
and -with 27,000 horae-power and Parsons turbines the 
estimated speed is 21-22 knots; the coal supply Is 
normally 900 tons but capacity is provided lor a 
max,Jmum of 2,700 tons together with 1,000 tons of oil 
fuel Four propsjlars and double rudders are tm4. 
The protection to the water line is 12 inches amid* 
ships, thinning to 284 tnehes forward and aft; oyer 
this there is a belt of .ju’teor (tnrtoading to the <»- 
trerae bulkheads) of lit Inches. The gun posUlon* 
are understood to be 11 Inches thkh, the hoods hetag 


12 s Inches thick, while stabtltly Is insured by a pro- 
tected deck of 2% Inches under which are four ua- 
pierced bulkheads dividing the ship into fire water- 
tight compartments The special internal protection 
against torpedo attack is of a secret nature 
The ‘‘Lion," which represents the latest develofusent 
of the battleshlp^irulser, is of 26,250 tofts aod has the 
enormous propulsive power of 70,000 horse-power; her 
desigoed speed is 28 knots; it is, however, conSdenUy 
expected that she will atuln 80 knou on her trials. 

For this speed a hull of fine form and great length 
(to accommodate the boilers and engines) U esaen- 
tlal. The dimensions are: 700 feet (length between 
perpendiculars). 88% feet (beam), 87% teat 
(draught; The three enormous funnels are sur- - 
rounded by steel screens to protect them from the 
blast of the guns; these also give protection to the 
boats as in the "iprlon”: further aecomtnodatloA for 
boats is made On the superstrnctare aft of the "wire- 
less" pole-mast. Btcept for this and the low aiOotion 
round the conning tower, the hull is dsrOkl of, the 
usual exorewencee so liable to wreckage by high eg- 
plosive sbeiis. The guns are of the iS.Mnch pattern, 
eight being mounted, but in a dlSerent mannar from 
the eight of the "Michigan" The sseond pair <«v 
wanl fir* over the first, the third and center barbette 
U I^aiWd between the second and third funaria apd 
the brntth by itself aft; all the guns fixe pn tha 
broadsldh, topr ahead and two aaterti. Tha new 
ayatam of flreoontrol is inatalled in tbla ship (and 
also tn the "OMoa") whereby thOguoa can he tsallMd 1, 
Ih ustaon or tndepsndently by anpplwnwtary ftteghtto , 
motdrt contmlldd from the raagedMOtar pdaRKRt piF : 
the tripod ntaat. a reaerve stt'gtored oontroldfiglttbil > j 
'Is pla««fi disoKai hlaa, 'fcteoeiitroto toe Httsgx. 

to ihe iMndh gtrick^ftrihg guna, 'Mie gairdhtigt# 09 ifi! 
tno^riad dtt' tlie hridga forwtod a&4. oh 4(Sp df 

^ - '■ -t 

■ The o^e* gdwer is wigpved fcy 

‘v’ 






The Creation of “Artificial Life” 

The Making of living Matter from Non-living 

By Bergamin C. GruenlxTj? 


F rom uan t« W» ar* inlorm«l that ttw Riddle hloioglatt t(>day— namely, that all existing plants and 

ot tha. eolvad by the anlAclal anlmala hare ortgiaated from otbere of esaentlally the 

ttMduottdtt ’lUe" trom noo^ring mateiiala. But eeatetklad. 


each wmdwed h»w it waa done, tor a few 

days, aadf thdtt And oat that tt waan't done at all 
tin rkidRi httil thetw. The exprenion “artl&clal 
life" baa baas need in reeent yeare tor two entirely 
dllteraht of Idna. 

On the o*» band la the attempt to make artificial 
emBblnaUoba of matter behave like Uving protoplaem 
—that la, to make live matter out of the non-Uvlng 
matertala lylnc all about ua. On the other hand la 
the attempt to make the eua of varloua anlmala de- 
valop without the oo-operatlon of the aperm — or to 
produce "artificial partbenogeneela," aa It haa been 
oailcd. Both klnda of experlmenta are calculated to 
throw much light on the fundamenttl nature of •‘life;’’ 
but they dUtet conaiderably in their methoda aa well 
aa in the point of view that prompta them. We ahall 
diaouse flret wMat haa been done toward the making 
of "arURcial life" In the cruder eenee 

_ The problem of artificial life la oonnwte# Intimately 
with that of the origin of life, and alao with that of 
the ckoraoterfedca or diatlnctlve propertlee of living 
matter. 

From earlteat tlmea there haa perelated the Idea 
that plants or anlmala may arlae "spontaneously'' 
from non-living matter, notwithstanding the common 
pxperleuce of mankind that wherever the origin- of a 
living thtnf oQuld actually be observed, it was se^n 
to arise from another living thing. This widespread 
belief in "apontaneotta generation" no doubt owed its 
tenacity to the tact that in many cases the con- 
tinuity between generations could not be directly 
observed. Bor example Eggs of eels had never been 
seen until wlthtn our own times! maggots were known 
to develop In putrl tying nieat, tut no one had seen 
tbe Bies deposit their egga in the meat, the presence 
of tape-worms and other parasites within tbe bedhu 
of human beings and other animals; the presence of 
ineectt wUhin the ' gailg’’ of plants, without any ap 
parent means of entrance — all these tarts served to 
perpetuate the Idea that life can. and regularly does, 
arise spontaneously The Idea that alt organisuis 
arise from pre-existing organisms Is a couparativoly 
modern one; and it was accepted on philosophical 
grounds long before there was any actual demonstra- 
tion of the principle. Prom tbe nature of the coae, 
however, tbe principle tMnne rioam. e vivo cannot be 
proven, since It Involves a . 

negative. It la eQulralerit 
to the statement that liv- 
ing matter does not arise 
from non-living matter 
In the eeventeentb eep- 
tury PraoclBco Redl, a 
physician of Florence, 
showed that by prevent- 
ing the access of Insects 
to meat, no grubs or mag- 
gots oouW be formed In . 

It, no matter how much it J 
putrefied. In oppoaUtom 
to these experlraenlt, a 

Sootob clergyman named oui. " tu 

Needham attempted In the xigimiOT ot drop* ot ton pw 

middle of the following -Mm m . t. 

inlotim oolnUon 

oentnry to eboet mean# 

of experiments ^hat 
••wbegt-eale" and otber 
anRoele do ariM aponUnc- 
oHstf, He ehowsd i«c^ 

dentally that tiny anl- ' 

nuthmlee «PPM»d in me- 
tnkots of yegethhm m*tter, 
sp long ptnsding. on 
Mttgr thaee tmd been*^ 
hgdmL Rtii fil» fmtm^ 

Bdtseiy^ Iteiiaa monk 
BiwdiemaeiifDt, phowe^, that 
R thp .deeei;«baa 

hotled and,, 
hhe dft. ' 

'llthWW «h«« ' 

pYBesstrsttoa, m),-lbi»aw jao. 
' i,\ • dnsHtto sdrae Of btewt tad « 


But although the notion of "spontaneous generation" 
haa been thus abandoned by all scientific thinkers in 
modern times,' the question of the origin of life took 
on a new intermit with the spread of evolutionary 
thought during the latter part of the nineteenth cen- 
tury Darwin did not pttempt to answer this quet,- 



-Ae*‘wtiacl»l I'lsiit" 
tch WM uitslneert In 
«t»»U«be 


tlon He took for grstitcii tlir oiiglii of Iif->, In koiiic 
simple form, as thn bcglnnlHg of that I’volui luii to 
higher forms which he ailciiiiil<'il in with uW 

theory of natural sclecunn 

Apart from the tllenij of siiei ml c reutioii loi i-ai h 
species, tbore l« mil} mu' oiiiiiion jniHsibh ,m to ihe 
orlgin of life, and that Ih tlmi .it koiui lime lii llie 
past non-living mau-rial paged into a lliliig londi 
tlon — In other words, that life did originate spoil 
tanaously'” This potton of hpont.tiieoim oitgiii or 
life must not b<' i on fused with the older notion of Ih- 
spontaneous generation of plnnlh and atilmah. of ill 
degrees of (onipjevitv 

Alfred Russell Wallace and others think i( tieccs 
sary to assume (hat the origin of life from non living 
matter was brought about by the Intel posit Ion of soiii" 
aplrltual or divine influenco, of the natuie of whbl) 
we know nothing Cbailton HasUati and anothei 
school of hiologlsts think tliat the transition of non- 
living inatlnr Info the living slati- lias laKen pla< i 
tontinually from the first and Is taking place now 
But most biologists atcept the view (hat living mailer 
originated from nonliving In the vet v leniote past, 
and that all living things now eMsting .ii<‘ derived 
by ’'a HUi'cegston of generations from the priniillve 
origins 

The Swedish phvanlsl Arrhenius and the Hiiglfsh- 
roan Lord Kelvin are strong advoiales of tlie vle\ 
that life upon this earth was developed fimu pi !mi- 
tlve "germs” that were brought here ip the remote 
past "upon (be wings of light’ nr upon some meteor 
Ites, through lifeless space h has been poinltd out 
a numltei of times that this aeeoiiiit of the origin ef 
life simply shifts to some othet iilanet oi system the 
theater of the origin, without giving us aiiv suggestion 
as to the luannei of the origin 

The requirements of anv evolution theuiy aie nti t 
hv the assumption that life orlginabd ‘spmiUnemrsly ' 
from non-living matter at some time in ihi- history 
of this planet m of the universe But to know 
whether such an assumption Is wart anted we should 
know more about the charaeterlsttrs of living inatler, 
espertally In its lelatlop to non-living maltet Until 
(omparallvely recent times tbe processes going on 
in living plants and anlinals had been so little studied 
that the Idea of life being deiieiideuf upon extern il 
eonditlous was entertained by v(ir> fi'w men With 
the development of modern phvslcs and ihemlsliv 
and with tht upiiluation of the methods as well os 


living Ihings this 
rapidlv s(iMad, tiiilll 1 


yij. X- “ArtltWsl oUl* " fi>rni«lt hy »*i« Fi*- Arrtflcial c-ells •’ iirodie wl 
alXiuiau of drops of ton p«r ount potas- tbo tUlIuslou of cniorrd (Imps 

rlnm fstfo-iawnWe In 1 ten psr coot of aalt liWiiUiiii In a lt«« ren 

galatim anintion (Hmlniieil aoiutlou. 




The word "protoplasm 


Tbh #• -d- bipolar dalfl of force pro 
dahed, aoootding to tbe roethoda of 
Prar.BUpbann L«lor. Iqi dlXo- 
skm beta dm two (trope of 
IHu«idlnai«lt(S>liiil<ninf 
htgliar cuMCimtratlon 


yig. T,— DHfosloii flgnme prodnrol, amn 
iHg to Uia maOusl of Prof. SUt- 
ptaanr Ladac, l>y drops of In- 
tlU Ink tu a aotntlon 
of poumtum 
nitrate. 


EXjUMM ^ SO.C.il.LEO "ARnFICUL UFE" 
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The Inventor’s Department 

Simple Patent Law ; Patent Office News : Inventions New and Interesting 


The Cuntz Ocean Telephone 
Electric Cable 

^l\( I'. lh( llr-it was w'til under 

\lliiiilic, thiirn lias Ihh'Ii hul, liltle 
I III till- caliU' itwilf The copper 

I iindiii’tnr him hnmi enlarged and there 
liaii' Ixi'ti impni\ einentB in manufacture, 
tiul in Its essential features the late«t trans- 
A( Ian lie cahle in only an enlarged oopy 
of I he one hy whiiOi the farsighUidneH* 
and energy of (’yrus Field first joined 
Kurope and Aiiieriea 

'I'lie sending aiitl receiving apparatus at 
I he shore emls of the eiihle has heeii im- 
proMsl more rapidK H\ nieaiiH of an 
arliliiial ealile, liiuiiig tin same eleetrieal 
proptrties as llm real one, diijilex working, 
oi the sending of messages in holh diree- 
tioiiH at Ihe saiiu lime has Ixieii made 
poHsihle, and the transmitting and reoeiv- 
ing iiistriitnent*i have laten made more 
aeeuraU' and wnsitive As the result of 
these ehaiiges there has heeii a gradual 
incroase in the aias'd of transmission until 
now, under favorable euvumstanoi's, about 
furtv or tift\ words a ininuU' can be sent 
in eas'h direct 1011 

Hut the limit of improvometit apjiears 
to be reaehisl unless the eable itself is 
radieallv ohaiiged The oause of the slow- 
ness of submarine telegraphy as compared 
with that on overliead land lines is what 
till* electneians eall the "eleetroslatie 
(iapa<iil\ ' (hi account of this, when an 
idectric (lurrent is sent into the cable it 
must charge tlie whole length of the (>al)le 
Ix'fore its effect will be felt at tlie far end 
A great deal of the current is utw-d in j 
charging the entile, and tf the “makes" | 
and "breaks” of the sending key follow I 
too quickly upon each other, or if the j 
direction of the current is changt'd loo 
rapidly, the flow will ls< retarded and 
choked, so that no signals at all will 
rcae'h the receit ing end 

A rouglt analogy will make tins action 
clearer Imagine a long rublier tube with 
very flexible walls, through whieh water 
is to !«' punipi'd When the water is 
piimjxid 111, before any of it ri'aches th(> 
far end, a great deal of it will Ix' used in 
distending the tuls', and it will lake some j 
time for any of it to reach the distant l 
extremitv Kvcti when the tube is full, | 
and the attempt is made to work the j 
.pump at the transmitting end back and 
forth the water pumped into the tiihe and 
drawn out of it will be iisi'd laigely, if i 
not entirely, in increasing and diminishing j 
the pressure on the walls of the tube, and 
if the j)Utii|i IS worked fast enough, no 
effect whatever will felt at the receiving 


'll up tin tube If tills is done, and 
,'alls are made atisolutelv unvielding, 
change in [iressiire applii'd to the 
r at one end will In. almost instan- 



r design of submarine cable with diatrlbuted inductance to counteract 
capacity and render poeeihle rapid transmission. 


chief HoiiriMis of uiductaiice ere coils of 
wiri'H, and if these coils have iron cors-s, 
their inductance' is greatly inopea.stsl W liat 
has now bts'n done is to wind the copper 
condiK tor of the cable in a long ojieii eoil 
alxMit a (Inn centnil eon-, and thus make 
the entire eable a source of inductance, 
so overcoming the effwlji of the cajias ity 
and at one stroke increasing the speed of 
sigtialuig ten, twenty or even flftv-fold 
What has Ihh'II said aismt ts'legrapbv 
aiqilics with even greab'r force to tel<'- ] 
jihonv' Here (he minute currents caused | 
by tiu' vibnitmg diajihragm of llic trans- 
niitler varv at the rate of hundreds and 
even thousands of altiTiiatioiiM a ws'oiid, 
and in an ordinary iwi'an eable (hev would 
Imi choked up and oblils'rat* d after going, 
a few miles In underground cables the 
effects of eajiai'itv are also ven trouble- 


some. and telephony has l>cen greatly 
hamjiered on thw m-eount Hut a method 
wa-s deyiiM'd a few years ago (hy Prof 
Pupin of ('olumhia University) which has 
las-n very helpful in underground bde- 
[ilionv, as well ■’as on long overheasi lines 
B\ this plan inductaiKM* tvnlg am pla(>od 
at inb'rvol* along the cable so as to 
approximate tiie effects of unifontily dis- 
trlhiiied inductance 

For long-distance wiliinarim' work, how'- 
e\ IT, sueh ooils would lie impractical They 
make humps and intrixluci' mcchanieal 
weaknesses which woiihl cause difficulty 
and danger iiHuving a dix'p sea cable, and 
would iiiercaw' the cost of mamtenariisi 
and H'jiair probahh to a ptxihihitive 
degree 

The new i.ilile, which has just Iss-n 
jiatiTitcd bv Ml Cuntz, avoids these 




Gyroscope attachment for stabilising automohllea. 


tanee has elTts'ts otij'OMle to eleetnistalie j 
capas'lly and when iiniperlv pliu’cd and i 
proiHirtioncd can eoiiiiU'r.e l it to an,v j 
di'gree (leslIS'd As the (Iipaiilv is dis- 
InbuUsI throughout tie lengtii of the 
cable, the Im'n( dii^iHltloii of t be uidiietaiiee 
IS Ui distnbnae *1 also tlinuigboul the 
cable Till ju-oblcm has Iss'n to do this 1 
in a finu lical, (“omtiieroial wav, Imt it 
may now be regarded os solved The j 



V showing the normal position of the trailing whsot. 


diffimiltua and is eooRpiouous for itft 
strong and oonipaot motjlinnwsd design, 
in atldilion to its efficient electrical prop«ir> 
tics. As Its process of manufacture beoonMis 
sy’sU'matizcd, it will be made at a cost 
little, if any, in excess of that of the present 
cables, and it can be hdd and ttialntaJned 
with DO greater exiiense. Its use wlU 
vastly inoreaoc the speod of submarine 
toh^aphy, and will have a most marked 
influence in lowering oaVfle tolls. At the 
same tune it brings us at last tx> a realitH' 
tion of the long-cherkhed dream of ooeon 
telephony. 

Think what it would mean to have 
Washington in telephonic oomnmnieation 
with Panama, and business men in New 
York and London within talking reach of 
each otlior. 

A Gyroscopic Stabilixer for 
Automobiles 

A RECENT newspaper artutle contains 
interesting account of a test made 
on a slippery surface to donioustratc the 
effoctiveness of a gyroscopic altaobtunnt 
for preventing aubimohiles from skidding. 
The attachment is desorihed os being made 
under Rutt patents This probably refers 
to an English patent. No. 12,842, of 1908,* 
granted to Alfred Rutt of London. In 
tins English patent the gyroscopic princi- 
1 ' pic causes a pivoted trailing lever to 
^ oppose any swerving or skidding motion 
of the veliiele. In operation, the rotation 

* of a friction wheel A, driven by the fly 

■ whix'l P, is transmit te<l by a flexible shaft 
f, to a spindle on wliicli the gyroscope 

^ wheel y, is fast When the car tends to 
’ skid, the lateral displacement resulting 

■ thenifront, causes the trailing rod D, hy 
the friction of its trailing wheel on the 
ground surface, to aanumc an angular posi- 
lion and so swing a lever E, which carries 
the gyroscopic whev-l F. This tilts the 

C gyMm'OiMo wheel from its noriiial plane 

* of rotation and produces the cumliative 
" foreo UirwUid laterally against the frame 
” of the Vehicle m opposition tii the sido 

slip and ojx'rates to maintain or itnmedi- 
Btely resUm' the equilibrium of the vehicle, 

'* The gyrosoojiic principle has liecn sng- 
giwted as a means of securing stability and 
persistence of duri'oUon In various forms 
of vehicles. It will be rt'called that a 
small gyroMiope is provided within the 
shell of some forms of dirigible tnrpedooH 
to aid in bolding the torpedo on its course. 

In 1877 a patent was issued in the United 
Htates for an aerial msahine which emliod- 
ied gyroscopic wheels, oni' with a nor- 
mally horizontal aids and the oaher with 
a normally vertical axis for the purpose of 
proaerving the oquilibmim of the machine 
and preventing its upsetting In 1888 
V Benz of Mannheim. Haden, Oermany, 
secured a Umted States patent for a self- 
propelling vehicle In which he supports 
the fly-wheel on a vertical axis whereby 
It will 'revolve in a horizontal plane so 
that ‘‘the vehicle is not only easily ooo- 
trollnd but also the greabwt safety U 
attained against capsizhig. ” 

OtJiiir iostanoes in which the gyrtssiopie 
prindipie is utilized in an effrert to secure 
fltahility in automohiiles, will ho found in 
nttmerous Unfted States patents including 
Nos. «J4,127; 637,760; 663,264; 734,283; 
awjm, and 907,907, to which the atten- 
tion of those eapeoially interested in the 
subject is direct^ 

Bfedkiftl Caimpo«iidii &on n 
P«tent»ble Btuidpolnt 

'At one time, new medi«iMl laistsntee 
•^of etibsUBtees of previously tceognized 
BwdWiUtl virtue, w«» regarded as patsote 
able. Jn iwcent yearn, hflW«Yw, thte vieiw 
hutett considerably by 

irions such as that CkWi^#- 

1 tiener JlshW, J*ndeif*d ' 'Stmt, ■ \ 




SOraHilC AMERICAN 


t.VV»<MM<irCMpp«b,tn^t(4ik)baiiMNi^ Tbe baod of oanvM thtu pretwKd m 
Wmtan yfnM b«id to be ptemd in » tWth of rubber. In order 

. ''wepdiit tn pai*irt«bltity (i«eau»o It corei^it to MtfflgfUard the tiro, Me ibMth M placed , 
uaddae «w>r» tt»«n •ucb » rompottnd ot between Uie air-tube and the outer cover. 1 
iw#aLaal afeut* en cenlu be made by the «x- air-ohamber cannot be punctured, and | 
«r«tiie «i the >Uli of • phytridati.’’ cover are in no way 

^Tlte dootrlne of thk Vision hae been harmful. Experiments have ebown that 
(oUetm by the Patent Office tribunahi, there i* oonsiderably IcM heating of the 
hudttding the Board of Exaiuiner«-m-Cbief tiro, and that roeilience is the same. 
(irbtMe decisions are not published), and Different experiments are said to have 
is generally applied to medioat eompounds been made before responsible witnesses to j 
whioh are made up of ingredients known prove that nails, broken glass, et« , can- ! 
as medicinal of whioh any physioiaa is not cause punctures when the air-chamber | 
expected to make such selection a« his is thus protected, and the results are 
judgment may dictate for the treatment reported to the Consul to have been 
of jmy case he may have in mind- entirely in favor of the invention. 

Darlington’s Personal Property on page For example, two one-inch nails were 
227 says: driven into the outer mxver and the aoto- 

"It la (Jottbtful if a more presorliitlon form- mobile, with four paesongers, was driven 
ins »he body of a so-mlb-d -pa tout msdolno’ further examination was 

Z7,x£: Th™ tb. t™ „,i 

«BTeDtt.m; for no miittrr how good and of- it was found that the aiiMshamber bad 
fldrot (many sre very good) It 1# still a qae»- not been touched by the nails and that 
Mon wbMhor (other condlMona being disre- ^ven the armored device had not suffered, 
I*’"? the roault of medical rdoatlon ^ imi>erfor- 

baa brought tn a formula for the core of dU- i j- i, 

ease there Is anydjin* beyond technlenl aktll." oisks. 

Some substances not previously used in « * s t * 

medicine may give patentabUity in mix- Inventors 

tures in whioh they are employed. It Honors to Theodore Tlmby.-— On August 
must not be thought, however, that this 10th, Senator CSapp of Minnesota mtro- 
is a oonolusive test of patentability as it duohd In the U. 8. Senate a joint reaolutHm 
mxut be considered whether the new directing the Secretary of the Navy to 
ingredient is essential and material in its oununtssion a warship to convey the 
effect on the mixture, also whether the remains of ThwKloro Ruggles Timby from 
mixture is a true combination or only an Brooklyn to Washington. D. C., on Oeto- 
aggMgation, for many medicinal mixtures her I2th, 1911, for burial The rooolutiun 
are not patentable, because the mixture recites that Timby. an Amenoau citizen, 
poteesses no demonstrable effoot other onnomved the idea of and inventud tiie 
than that whioh would result from the revolving turret which was afterwards 
ingredients taken separately adopted by John Erioeson m the oon- 

Apart from medical compounds, pro- struction of the Monitor, and whicli miwle 
oessM of treatment have lK*on held luipst- that vessel so effwtive in battle, and that 
entable. In the case of Brinkerhoff, his native Htate, New York, by a coneur- 


EECKKTLT PATENTED INVENTIONS 


(Millar (’onfi^rmathm hcI'i 
^Djff'iDont with thi’ 111 '* 1 

InvenlDr provhlfn h nii 


A Reinforced Railroad Tie. — William D. 
Forsyth of Youngstown. Ohio, has pat- 
ented No. 999,771. H reinforci'd railroad i 
tic, having a rail fa-sUuiiug device, includ- 
ing a flangeii sIihivc, emiKsIded m the con- 
crete to receive and retain a non-metallie 
resilient bushing and this buslimg is 
adapted to receive and retain an adjust- 
able metallie split sleeve. 

An Edison Storage Battery Patent.— 
Edison Storage Biiltery Comimny, West 
Orange, N .1 , is paU-nUsi No. 099,762, as 
assignee of Thomas A Edison, of a storage 
battery and process of treating same m 
which the prod-ss consistii in soaking the 
{NKikcts carrying the active tnaU'nal in a 
solution of btsmutli (n-ehlond in acetone 
The active material for th<' negative clifc- 
Inwle of the battiTV comprises electrolj- 
tioally Bi-tive liiK'ly dividtsi iron, and 
bismuth inlinmfoly associated with the 
active particles 

Listening to the "Innards” of an Auto- 
mobile.- l.sif)nanl 1$ (iaylor of Htam/ord. 
(\imi . has taken out a paUmt, No 999,496, 
for a ilevice for hsiating th< defisstiveli 
opi-ralaig parts tn automobile motors and 
other inecliauism and including a hollow 
cor pusM' and diaphragm casing, opim iil 
both sides, aii<l a rigid test rod, the imcoii- 
neoted end of wluch is made of non- 
(sunliUHtlble material (iaylor seems to 
have invented an improved sU'thosdopc 
for Automobile use 


A Concrete Railway Tic.— A railway tie aiiAP NiiHT r I 
with a eonendo body and a eori'-reinforcc Mshe' ThU liivcutlmi i 

in the form of an l-la-am. envelopisl in " 

, . , , , . » O^u, I'liithiilar (■*!! aiirt nl«c 

Ihe body, is shown in a pali'nl. .No 999,- , 

449, to .low'ph .) Ham-ll of Cliioage e-ielll} iWaucd, ti> wliU 



decided July 6th, 1883, Mss vol. 24, pp. r<int resolution, on May 2nd, 1890, regarded 
348, Commisaioner Marble says. it as "a fitting if not an imperative duty 

“Tin! metboAi or modm of tfi-adnaat of of ('ongress to do ample justice in the 
phy»lfUa» of rertalB dUcsscs srr not pst-nt. .^.Hnjjaeg and vindicate the genius tlmt 

coaipush cTtalu rrsuKs, led no particular Country from a grave peril. The rosolu- 
mctliAd or raodo of trssfUK'nt under nil clr tion also recites that the Patriotic Ahso- 
cumntanci's (ind In nil rmi-s will produce upon elation of America, the Monitor Abwh-io- 
«tl person, tbs sums rc«il., and hroce to grant Veterans, and Na\Al Post 

- *1- a™, o, 

by iMdtng It to hcllcvc tlmt tbs ncthod tberdn appreciating the service rendered by Timby. 
drsoiibed would produce tlm dcidrcd result In are preparing, at their expenst-, to bury 
all cases ” bis romains m his family cemetery plot in 

The Court in Morton v Now York Eye Washington and they wish the txinnnission 
Infirmary, h'iaher, vol, 11, page 320, held, of a warship be eommisaioned to convey 
"The appltcatkm of cibcr 1 e surgical pur- the romains as a tribute of rosiiect to ills 
pwws was un effect prodiicwl hy old agents memory It appears from the rosolution 
operstlng b.v old^wwna upou oM sulijctda Tip" remains of Timby remain 

roX,*wWcb'*L“*'.r'‘nov<r«nd imtan't, '*> *^6 reoinving vault of a cemetery in the 
la not patrutablc,'' city of Brooklyn mihonored and noglocUMl, 

and suggeated that the patent law is the oonatruot.on of tl»e '‘rought 

^ John Bnosson faino and wealth and RUf’h 

^osd«,,mtc t; contro7m the distinguished honor that our Oovernmont, 


Matches from Grass and Straw —A i fr,.i' 

London jiafier li-lls of ii priH-ess, said to kiw 

be in tile exjienmeiital stage, for manu- | 

facUiriiig a wtsxl substituU' from dried -I'h,, Hctompn 
grass or straw . wliich IS primarily luleiided huk bin Inn 
for us*' in Ibf niaiiufacluro of matches ously in om 
\t, the conclusion of the process, which 
IS descnlied as inehuiing crushing and | MKWVKS? 
stripping tin- straw amt compri^ssing a fiat 
layer belwein shis-ls of jiap-r and subse- 
quently molding the splmls, (he latter arc 
eul to leiiglh and dippi'd in the match i('(.ipri)( ullng 
eom|sjsil.ion Wlicri lln scarcity of wofnl "P'lsib'ii «< 
remlers dcsirabh' the usi- of a substitute <)f"'m,i 

in maleh making in tins eounirj, a fnnl- ,,n,,oii 

ful field will be ois-iieii to inyeliters tl„, luitlnc 


KNIU.KlW I Vri'lNii t)9 
MOWBIIS. ,1 11 Kesi-ys - 

The sfsompcnjlnB llliiatrsl Inn 


VriTNii tl'I'AUyTl’S Edli 


and suggeated that tbe patent law 

"Imdisiimtc to the protection of every 

coverj by securing Its sxcluslvr control to .ui. - . i j 

explorer to wbo« eye It may be first dis- aa a Uibuto U> his memory, aent his liody 
closed," to Sweden, bis native country, for final 

intennent After oonaidcrablc di 80 UH.sioD. 
. . ^ , . . the House Oommitteo on Naval Affairs 

"Kfiltbor lbs natural functions of an animal , , , . .. ., . . 

npsa which, or throuin. wbish, a new force or decided against rocommending the adoption 
grt^ple may he Cealgnod to operate, nor nny of tlie reaolutiofi, thug guataining the posi- 
of the uacful porpoami to which It may Is. ap- tion of Assistant Secretary of the Navy 
piled, can form any eaai utlal parts of a pstuni- wintbrop, who thought it improper to 
ratr-r" thus ^ve any basis f« a claim on Con- 

gress for an appropnatioB ni ooUaideration 
Aa neody as can be easily determined, Herviocs of Mr. Timby. 

about nine patent* ware granted dunng 

the paat year for medical compounds. „f , splBBiiig Top-— A» 

Medical ocmponnda, however, muat not attractive spinning top is the subject of a 
be confounded with oheroioal compounds, p^ttout. No. 999,839, to James R. Mvers 
rince definite indivIduaT obemied com- ^ psurmont, W. Va., and has a disk and 
pound* are, if new, patentable, whethat ^ tabular spindle molded integrally of 
intended for medicinal use or for some Translucent color circles are pro- 

other purpose vided on the upper surfaee of the disk and 

apinoanbe Insgpted in the gpindle for 

A Pttnetiire Proof Tiro .pinning the top. 

A CICORDING to Consul James E. 

Dunning, Havre, France, Mr. Oeoige A CfoaUng Mai*la*.--A machine for 
Donguemaro of Havre has patented and coating articles is diown in a pgtenl. No 
put into pnujtloal «*e sm Invention for 998,788, as the invention of Alfred R. 
preventiof punottwe* In pneumatic tftee Hussey of Harvard, Mae*. There ,1* pro- 
he teU* *'a punoteroi^Wof metal viiJod a revolving »onh ft* th* tttiole to 
himd for tHteumatin tiret. " The obM f«te be coated and tMs-is mvufvod in hmnt of 
Aim* ^ inraa^ a»i a number of atontiidiig oosiOes which 

. AvhiHKl of eaavpg ooverad wHh direct the apra^ again** the sides and at 
' *osf.|p r ifli oataiDi* 4Mca th*te ^diik* are a downward indinatiun agaiiist the top of 
otte.agsinat anoltlwr, the article, mean* being provided for *ui>- 
to tiib oanva* ao as to P*ying tlw coating liquid and air and f.n- 
iliMifofo Aento*. wutrolliHg tin. air supply. 


(j^rtaclple msy te 4«»l*n«l t(. opiTStv, nor 
of the useful iioiposmi to which It may In 
plied, can form sny cacutUl parts ot a ps 
able cumbtnBtlon wtth it, however they 
lllustrstf and esUblUb Itr UMfulaess " 


A Pttiwtiire Pwtof 111* 


A Novel Concrete Pile. -Two palenls, 

Non (S.»*,4«I ami lK«),4.il, have N-en 
issued to Kieliard .1 Biuill, Jr , of Wasli- 
ington. D (■ 3'he applications for these 
patenlK were filed m April, 1904 Tbe ki. 
imtents relate to eoncn>to piling, in which 
a tiilic, wliob*' Itoro IS nnobstruclxul, has ’ 
an i-nlarged sejiaralJe jioint closing its , j, |,]| 
lower end and when the jwiint and luU' traik 
are driven into llu' ground to the extent 
desired, tbe tube is witlidrowu without 
the jHJint, the oiH'iuiig above the i>oinl 
lieing filled wdth eoiicrote dejmsUed in (he 
IuIh. during the wiUidrawai of said lube iiii|>i<. 

Preparation of Milk - TIk- prei>arali<m 
of milk for il.luerv to eiiMoniors foniis 
the HubjiN’t of a piileiil. No I,(KSI,4(HI, pi ,^'.11 
FriMleriek W llowi’ of Kniiiiinghnin, Moss "..(lie 
His method eon-isU in llllmg the milk 
IsiUle willi milk Ireshh drawn from the 
e^iw and withdrawing the gases and animal ^ j 
heal from the milk bv a viummn produe- ton, ! 
ing device a p»'rmaiieiil seal U-ing applied struct 
to the boUk' without the access of atmos- 
phene air rsllwi 

A New Conduit Creeper.— A creeper, 
which can l>o moveii from one end of a 
iwinduit through nr Uiward the other end whUl 
of the wmdiiit. has l>ccn patented. No ah 
1,000.82.'>, to Henrv (i lx.hmaft of Wind- smot 
tier. Pa It includes a frame, hav mg means 
for roleasahiv engaging ‘the conduit, and 
a earner movable relatively to the frame the l 
and also having iwinouit engaging means, and i 
and jerk ro|H'S an- coniieoted, one to the 
carnage and tlie oUmr to tlie frame so ^ 
tiiat the carnage and frame can be advanced 
altenialJ'lv. sP-p bv Hlep. to feinl the Th- 
crw'iair Uirough the conduit. stmc 





I W h' n appllpd to the itaad 
iKl' The Btanrt tn pracilti' 
wdiik'lit iron uf »ultabk' alie 
tlie DWswir}' atreuith 

II, K noTTLK. - B B Km l, 
TIjIb non rrflUiiMi' liottle lu 
n the dlwharxe nf thu liquid 
nd ti> provi-nt unaulhorlacd 
Jim the bottla with aparlfum 
iirpuao uae la modi' of a valve 
a plnngi'r operatlug In Uio 
Ive tlmreof to allow of fori 
iingli (he valvi on nituuting 


nORKKBHOR— N BawtCKr, New Tort, N 
' \ Thlo Invention haa refarmce te taorsMboeia, 
the more particular purpoae bains tn pmtrlda 
a ahou to bo connected with the borae’a foot 
, without tho aid of nails or other similar fast 
I eiilngs, and also without tba neceaalt; lor any 
I part binding tightly upon any lenaltlTa por- 
1 thin of the hoof 

I Fot.NTAIN BR1T8H— W. I* PaaLBS. aiwea 
' ville, 'i'exna In this Improvement use U made 
of an apertured bmah body provided with 
, Orlatlee an apertured casing nnuoted to slide 
on Ihi hudv, a valve adapted to normally close 
till apperturm In the casing, a spring In the 
riialuK and adapted to engage the valve with 
the luild iiixlng, and a second casing adapted 
to lOnalltnte a cover for the brush body and 
a reservoir for a liquid or a holder tor the 
fountain bruali liquescent substance 

t'OI-l,APSlBI,K PACKINO CASE OB 
1 TRI'NK— E S Bhkpiikrii, 1462 K Mlh 
Htriet ('iinarsle Rrookivii, N Y The 11- 
luetratloD herewith shown pictures a case ea- 
lendiij to ita full capacity Among the prtncl- 


I pargtory to driving out tU td»t. «»• 
is shown In tho emrattt* wttfc ,ta' 

poslttoB lor Sttrttof a rttst iot ’ryMe^ 

which It U gcnorally wmlal, httt It 1» W iy i l ltl y npd mtmiy ^ . 

; designed lor usa in tho rtftt^ «* «|is 4«vs tte g necW*^ ' 

chaini ol sutomohtlMi nnd vhWgto. ***?*..i>*"^. ^ S!_*!^55rl 

HARNESS BT;cKLB,-J. T. JFaelf * ^ ' 

r aon. Twin Thli Inventor wnnigted tbiw^rlth OOl(**r«*C>M«SSw 

. which tb« tongue peiMW ^luroQth the pmorh* imamii 

lion In the article to be bwHOed tetohd tff paah- 
tog through It In a alMtlDf dliwotlon, th* UQtllD PISTON 
ordinary form serving to ws*r ths strap on 

“ one edge and to eventually cot It Strain on ^ * **!y *f^ 

; the tongue la relieved by Plates which serve ^^oym^oln^tto^gjd^^ 

to protect the tongue and also to ctaap the dtttog piston Whose tMtotttfM w fan » taWM , 

: 27 :.oT;n“r.r i.'.'r.rr 

I New Inrk, N X ^ Invention mlern to n eecwprt twin* nftntwnrt nUM tn ditvn 

. device for use In boWlng safety rasor bladss |t Is not Wrttbd , 

oi various types during the operation ol sharp- ^ (*nip)ele vacnnin may he mpkUy attnlilsg 

ening Th* sharpener comprises a holder cot- „ Importapt pMnt Wh« 

slaUng ol a plurality ol loaves hinged together ^rcury la used. 

and having projections and recesses lor ssetir- wnnnBU^w—B a Nnaara Atosns 

tog the dlflerent types ol satsty rasor bUde. ^ 


'((Inn falm- lii th the said teeth 
(1 friiin allpplne 
I'lill MAKIMi I'ltINTINd 
NIIMI’S- At rsrn J .Ixrmx.n, 



cNpetlallv adaiited fur Inlgathm < 
V the ulmtmeiil Ik ko siranned tha 
hlle anppurti’d In an efllelent an 



are To provide a carton or caoe or hrunlt 
fill traiiN thliuui lit of merehandlse or other 
goods whldi mav he artJuMed to slse to meet 
the I uicigt III h » tif slitpinents and to econ- 
iiinlai tin roht of huDdlIng hj rcdiit Ing the 
hulk dlminKlotui of the returned or empty 
, laso, to provide H atriKtiiro for hoxe« or 
I axis of the ordinary iliataiter mentioned 
whlih la Diori' diiruhle ihnn the form at pres- 
, int pi'ot Idial, and to provide means for lock- 
ing the cnxe which anlomath ally lockx or Uses 


vvdtin sciti \\ It imwiit Biamck. 
Itlncklaen ( enti r, \ Y Invenlui I L Mew 
senger A wood aciiw constructed In accord- 
ance with till present Invention dlttera from 
till ordinary screw in that the opposite aides 
theriof and longitudinally disposed thereon, 
ihannels arc formed The leigravlng Illustrates 


a side I h vnlliiii slid allows a strew In scciicd 
sine with Ihe foregoing The Invention pro- 
vldea a screw whose weight Is diminished with- 
out liiipali rncnt of Its xirength provides a 
! screw the threads whinof an scetloned to 
form a pliiralliy of Kitting edges for the 
tliiiiidx and a relief passage In Ihe barrel ol 



V Idl'd having s blade supporting roller on each 
side of thi dium so arranged that when the 
rollerx aie engaged with a plane surlste, the 

rotating the drum, and causing the rollers to 
hold thi blades against the drum In stropping 

IliVIcT MAKINC IiEVICB FOB THAINU — 
l•'ll*^h U WipuaiKii, 2aj2 Broadway, New 
Viirk, N V This device may be readily car- 
ried In the tool bag of s motor-cycle or automo 
I bib , for use In repairing the drive chain ol 



rbat any tendency of the link to sll) 
poxlHon will draw the latch dowu so ax 
c flrmlj bold It In pine*. The engrav I 


Lihinc It loclodse n pOncb and n ham- 
>r driving the rivet opt of the punch., 
>sd of the hnnuner Is ah cunatroeded •*' 
Ivc Olid hold the cbalit. While tbg ptracli 
SK a handli to tnm a ntr** on thnj 


mg tne ainereni types or eareiy rasor oiaoes i. an s.Vul 

““ed'‘to w s'^ltsbte^OTr**”'’’*^ <”■ «««»'• *» 

nned In any suitable manner. henvleththanAlr Oylag machlnea, the viniel 

BA7.0K BTROPPmO AND HONING MA- ^^,2 provldwl wShTarge .uaklnlng OTtfX 
CHINE —c'HBiaviaif ALWta, 000 a 8^ onpnblo ol being moved to support the vwihel, 

! Street, ManhatWn, New York. NT elevate or lower tbO *«oe, to propel «ntl , 

object of the Inventor Is to provide a strop- ^ antOmnaenUy reatore the equU- 

plng and honing machine (a plan view ol f^rl^m ^he VMMl when stmdr hy COTtmry 
which U shown In the engraving) arranged to currenta- 

permit stropping or honing of ordinary r««,r. HOLOEH. - B. F. PWra, H. iA 

■ MoDahat and N. W, Twowmon, Pwrtlnnd, Oru. 

II object of tMs improvement I* to provide a 

"'Py holder in whltdi the copy may bo lod tot- 
C — ^ ffnL wardly by the mere act ol operating the type- 

1 i^TlI writer machine It relates more apedenally 

ft' ' I to novel meana for effecting the feed ol the 

copy In arbicb the feed meebantam may b« 

' I ^ ^ operated by the movement ol th* typewriter 

HH I Itieir, or mannally If dealred. 

VALVE --R HTticgr, Qaford. Ala. Jn this 
1 C ^ Instance the parpoec nC the Invantlon la the 

^ f provision of a Bechanlem for oae with ordl- 

r r / nary form ol OTllet valve casing for closing 

} I the passage of tha valve caalng, when the 

I [ yr ' I valve la removed for any purpose, and wherein 

; I ✓ the said mecUanlam la normally held In loop- 

H eratlve poalUon by the valve. 

CJLD BTOCKlNn ytlLDEH— A L. Patmanoa, 

BA/uB HiBOlTibo ANO HONING MACHINE. Albemarle, N. C The Improeeincnt ie a meana 
provided lor folding stocking tops prelloalnary 
to eewing tbe same to form tbe hen at tho 
nr the blsdcx i f safety raaora in a very slm ,op storking Shd tho tneentlon include* 

pie mamici. It being only necessary to ea- t^e nee of wbicb the stocking may be 

change a stropping wheel for A honing wheel accurately and OT straight lines as dc- 

when using the maebloe for stropping or lion- reedy for sewing on a hemming machine, 

Ing purposes For thle reaolt use la made of rbs ttocklng tops may be folded to any de- 
u wheel having a pcrtphernl atropplng or .(red width of hem wbloh may ha varied ac- 
honlng tare and mounted to turn In either dt- cording to the length nr ertont Of moveawnt 
rcctlon and to travel In the dlrsrtlon of Its of the Made. 

axis and a bolder for tbe blade monnted te tirVETING MACHINE - H, Lixyvp. Leilng- 
rock to preaent either side of cBttlng edge of j(,le patent the «W*ct of the In- 

I the blade to the peripheral face of tbe wheel, .p^itlon la to provide a very powerful hand 

i accoivling to the direction to which the wheel operated device which will be light, cumpaet 

j Is turned bandy, easy to mierate, and consUttoig of 

PIPE WRENCH — P 3 UcOuiSi;, New but few parts. Tbe device la a die having 

\ork, N y This pipe wrench embodle* a an anvil co-operating therewith provided with 

flexible gripping member, ordinarily In the means for bolding a rivet In potion to cO- 
form of a chain at the end of a lever, and ha* operate with the die to perforate a ihoet of 
In view su<h a wrench In which aubatantUlly metal, the hammer and anvil being further 
no travel of the lever 1* required to draw provided with meana for heading the rivet 
tbe gripping mumber tight about tbe pipe or rjUING MECHANISM FOR OPNB— »niAH 
flttlng after the member Is applied, and wbloh 3,4 Arliona Avenue, Lorain, Ohio. Mr, 

effectively grips the pipe or flttlng for sub- invention bae raferance to flnng 

atantlally the full clrcumforoDce. meohanlem for guw*. and It has for Ita object 

Heating and LlgliHB|g. 

DRIER - P JAcason, MacOT, Oa Tkla la- | 1 — 

ventlon lx an Improvement la drtvrs embody- } | 

ing a rotary tubular conveyer, and has In view 1^3 ^ 

each an appllonee In which the hot gases from Y ^ ^ 

a furnace are discharged through th* con- 1 
veyer tn a dirirtlon opposite to the travel of 

the materlalH to bi dried, tbe furnace and con- | 

veyer being erranged end to end, With tbe dla- I 

charge end of the conveyer constrncted to ^ 

sbowsr tbe inaterlals through tbe hot gases w 

and flame of the furnace rniNO MECHANlaM FOR aUMil. 

LAMI’ BOX — W R. BoWLfla, liopfciiuvllle, 

By In ihU case the object Of the Improve- the provlalon Of meaas for Arlng a gun which 
ment I* 10 provide a simple and tnagpenslTe nay be rtnsdlly actnntad with heavy gun* or 
box osperially adapted for photographic wort waraj^ mtotena. In honUng la winter weather 
and wherein a negative, picture or othar object it le vary dl«eult to pull the tllggar whan 
to be operated upon may be illneilttated to the gtoves or mitten* are worn, and wHhottt glovs* 
best advantage and with tba ptrapar dMrtOer or mitten* the flngera heooma too numb to ^ 
M«'>t mlt of the flriag at tho gun. The inreott^ 

ovoreoroa* this dUBcotty, sad permits tha 
Honswhoid OtfiialM. hunter to flre the gun by prassiaE a 'pin wihteti 

FURNITURE FOOT ROCKET.— O. Tbihwi^ U DaStaectad With th* trlggav. no pin baa 
EaiM nongUea, Mans Thu luvantlOT provide* * band and U can ha ntedUy thtqat dowWmrd. 
a rest to tbe form of an adjnstnbla <M|i h **4 tha took with the pin ImpRyvamaat 1« sJiewa 
for tbe legs of a radiator or Othar atttela at to tha engraving. 

furniture, the vertical dlaKASlOT whamef ipny DIPPER TRIP FOB BtBaM: BBOVELB.— A. 
b* varied, providue In * devto* ot tttt* dhite- H. Otootw, Eoaplre, Canni Eons. Tbla btrap' 
BCter means for partially toeklnt tha dtvto* In ttoa bah reforanoe mote p*rtlc«lni1iy to. tho 
set posiUoD, and provMt* B dgvlea wWot 1* oomUnktlon in a aunhi ahhaal hBVtog a dip*- 
simple, economical and duraUa tn oonatun*- patr * doot, (barafor, and ttawM (M opontlag 
tton. th* (Uppar, of a Uteb for tha door, n ayUMar 

to racalra « apid nMtor pMMtof*, n jptotoB la 

BCMisineo naid MooiaMaienl »»ait«itak ih* QrUudar, a pivoted tat^y pptmti^ aoh'-, ^ 
PROPELLER FOB ABBOtaWfK-^ » 

Habbi*. Waveriy. IH Among «h* 

objecte which the preante IkVMtten Itj J?” ^ ^ 3 * . 

Vlaw are to provide a RUtemUte' WBhW **• flUdin dBWd •<« W IteW % |Mf*ldal|t. 
rjttatton of the «»me te autoitoate««» JtdV^ 1 Cettlj^np SAMOU ' 

io provld* maaus for nmnwHir adBdVhWfi '««. Al'.jBIKMMI, 

.•djuatment of the govantovt attd Hi ■pi)¥m:k: B. Xfu 

ahupitfM. eteaiant *■« ttetehte ■ dteWdwidtjdh' dWl' g 
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te<^ 

rurntM^m^ ^ 

..bm • »#«•(». 

■ Whv \>m •iWMetUiir 

^ ^ pvShr ^ tiwib«(t «< *ke 

/Ifflimttr- ''Ut. HMwi* bunmitaB to « Un- 

jMls^vMirt ia tuto ilM. 

AOTAST PCHtF,.-^ t. SmifK, Wtnu- 
todtosiL. tMr. 'mt lai^tonwnuot »mUM a 
, 9tMW wMMto VtM UtHat p^v*r to mii^tod br 
mlgb*^ m*mb*m vbtoti «Mt 7 ft* mtod to 
tlMMMtto* trttft tb* eoablttoa* tmOt wfetcft 
4ft« piuna to wvblac; p»a*ld«* « nwctwitoia 
tft* Utt o( tfaa wWw oq tba intoke 
tod* ol th* tmmv hi ]>ra<lM«d br tb« tall of 
tft* wetohtod towBfc tt U -; aito ]NWV(d*« « natoMui- 
wn ttie ap«i<*tow wli«if*«( to btoMMa to mh 
optnU lb toto taiMtttoa of tb* f«iBp. 

nTtatoflTAne iforoa.— 7 . umotuu, 

OqtolUto, Cftl, Tftto Invwtfem 1 »m tetenma 
t* ardoMtotie tooton, *ttd h«« tar an ofttoct 
tto) jivoOtoloii ot a motor of thto «hataat«r 
Wttft totan* *0 that th* Uflla* foro* of itater 
to eoasontjnted tad (Mivtnsd at on* botot 
and raadltr eonrtrted into motto* power for 
operattny varioo* power drtoen maeftln**. 

ItotaM akiPTdM AJtol »*lr Jl»**fta*rtaa» 

fiAC'KiKo ifOB rierroN bods ok •ms 

LUCB.— a. H. boMPiww, M Omo* Cftoreft 
SiftMt, honioM K. BBtoaail Tbto larto- 
Uon pertaiti* to p*cUa« for ptoton rod* or tlie 
Bke, and tt>« obtoet to to prorlde a paoktas 
wtoeb, beihto* beUc oapaftto ot ftoldtap a tfaor- 
oacblr dttid tiytat Joint, to «aa7 to eonatruct. 
eapabto of eemtamtns to tk* abape of tft« 
ptatoa'rod or «tli«r morlay part in ootmertton 
wttlk wblcb It to twiay nted, and rerp dorable. 

aOTAKlf BMOINH.— W. Ai,S)ubpw. 4 Bom- 
Jian Croaowt, Batter***, lamdon ». W., Bag- 
toad- ThlR tarontioo fta* refemce to fluid 
pieaaore oagtoe* (owtora, pumpa, eompreaaoni, 
blower* and tbe Uk«) ot tft« rotary type la 
wUch there la aa Inaer rerolrtag or rotattre 
druBi, within aa outw rotattoa dram or caa- 
lodr and in which abmiaanta, biased to the 
dram or caalng, at* arranged to move in the 
apteo* betareea ttie inner and outer drama, 

DiJdFrai.— L. Buou, Zndtonapolto, lad. In 
tbto inatanee tbe Inventor provide* an air Inlet 
made aomewhat apon tbe principle of an Irt* 
dtopbragm, and *o arranged aa to be eaally 
connected with the throttle and actuated fey 
mavemesta thereof, the tola dtopbragm being 
atoo adJuaCabto at the will of th« operator for 
tbe purpoae ot varying Ita ebaraeter. 

' rwrtnlaUilMi t* dtawreMtonu 

AJdUBBUBIO' APPABATUS— A. B. Wftwt. 
Portnmoatb, Obio. Mr Weat'a inveation I* 
embodlod primarily in a pivoted elKnltr plat- 
form adapted to occlltote vertically, and where- 
on a oar or track to adapted to travel, the 
required impetu* being derived from tke motion 
of the ptotfornt, which to prodaeed by band 
power, a aprlng, or any other form of motlvo 

Vnllwayw nitd Th*lr Aeeaonorf**. 

BAIL. CHAIR AND BR.ACE PankUit, 
New York, N. Y. An object here to to pro- 
vide meana by wtaleb both the runnlag rail 
and tbe guard rail can be aeeurely poeltioaed 
apon the lie, which permit* the ralla to be 
etmoved without dtoplarlng the chair Itaeir. 
which tend* to lengthen tbe life of the tie* 
by obviating the neceaaitr of pulling and driv- 
ing the aplkea'nr holding botta In the rtmoval 
ot the rati* and which obviate* th* neeeaalty 
of providing drill or other bole* in the rail 
web*. 

MACHINIII FOR OROOVING RAILWAY 
HLtoRFRKS, — F ALTnaeTaiK, Budapeet, Aus- 
tria-Hungary. ThU invention relate* te ma- 
eklnea for ratting Into the upper aortace of 
th* atoeper at tie tr*nrv«wo grmfvro dealgned 
to r»e«(ve the tie plat* and rehatea mora part 
ttovlariy to mayhlne* in wbicU the uht** aup- 
portlng the enda *t the blank daring worklny 
are ftort poaltively forced downward Into their 
towermoat poaltton In which the blank to 
pwafeed upon them. Whereon aaeb of th* table* 
to ratoed by weHthta or aprtaga tar kringiny 
tbe blank Int* the proper poaltlon retattvrty 
to the euttera. . 

WaytoniaOttg M V«l»ln|*a. 

HOlUt.— a. L, McOto and ,W. B. Boats 
giamti Mathi*; Teitoa the tytMthui ^r* 1 * 
to pntoUto an otaliy ^pyitoted darto*^ the 
dharMtar' apetattod for imWg wbtotoa. «*(d- 
ctour motor rahtotoa of «o*»*id«*feto wwig^t, 
T*r antoa* of whi«h tfea hopvjMt vhhtoto may 
fea Bftod with a omatt gnwiyiUtBM 
mA hMjr b« held In ^yratrd "poattlon and 
ptthoui chwayWy tho nlktlya JuMtttow of tho 
phttsa ^ tlw 

.MtiRD HOTOa, ttOICNB 43 /tP Tfia 
tiHirii,>'''U Bn^ dan Soto, 
awito*. Th* of eua '»»*««»« 
to i>* rotoody' toUMffeaa ftotoot* atod' it oanotota 
*; V p»oidh»y-B »•*«' dor naotot Bjmto *••• 
' ltt» 'wtowoof the BUttobM -jMtota' oa» h» 4«- 
tho.yyitotaft ****,' -«MHt tof otoow 


«; of «rt*r ifh#to ww, 
m msemmnt*!' AMMNtoK. for 
oMh-. jtotaft* otoil ow pto** ta tw 


'PWt SocUL DiBgcviow er Hcacan Bvolu- 
TOMt. By W. a attUeott Nnw York; 
Ik^Wlfltoa * Co,r Sfttl- PP. Prtoft, 

In mlntoterlng to the weUar* of the com- 
arnmlty, the phtlenthroptot nod npdlal reformer, 
like the pbyatolan attoadtag tbe Individual, 
faoea a doable problem, Flrat he luuat cor- 
raotty dUgmxe tho evil which be aeefca to 
remedy- Once the trooble to reoogntaed, and 
Ita nature properly underttood. there remain* 
the taak of dtocovering or ttevtolng a aoitabU 
treatawat- There have never been wonting 
thOM Who have labored with aelf-aacrlflce and 
U troly altratotlc aplrlt tor tbe good e>f the 
lea* favored atrata of hnman aoclety, and ^ 
eapeolally within the Uat oentnry or *0 the 
nyatemattc earn for the tick and defective hna 
developed to a atage of excellence wblcb w» 
may well wttneaa with grattflcatlon. But while 
there can Urns be no donbt aa to tbe good 
motlvaa whlofe have been at work, the queatlon 
hat bean ratoed, parttcntorly by the advocatea 
of “ragenica,” whether aomc of tbe atepe taken 
hav* not ft**n baaed on a fatoe or at leaat In- 
complete dtognoato of the trouble. It to 
poltited oat that our tiylnnti and feoapltale 
and ether pfaitanthrople initltattona, indeed, do 
, a noble work for the individual, but that tbe 
beneflt tbna conferred to evaneaoent, toatlng 
at beat for a lifetime, and requiring ever- 
renewed **ort* In each generation. Wc are 
combating the aymptome, Initead of aeeklng 
to eradicate the dlieeae Bay* the author 

“If w* oould by education, by togtoiatlon, or 
.by eoclal egort, change the enviraumcntal 
I condition*, would the race at once rtoe to a 
ma^cdly higher atandard of pbyatque and 
mentality f Much, it not tbe whole battle tor 
laocUl reform, baa been based on the aaaump 
! tloa that tbl* qneatlAO waa to b* aaawered in 
the aJBrmatlve. No direct invaatigatlon ha* 
really ever been made of the tntenalty of the 
Influence of eavtooninent on man. To modify 
the obvlonaly repellent waa the Immediato In- 
atlnet of the more gently nurtured and con- 
I trolling aoetol etoa*. Waa thla direction of 
social reform really capable of rATrctlng any 
sabatantial change? Nay, by lessening the 
selectiTs death rate, may It not have contrlh- 
nted to empbaatotng the very evils It waa lu- 
tended 'to leaafaf' 

To show bow Intricate aome of the queattona 
Involved are, new menanre* taken with the 
very beat hitentlona may lead to wholly un- 
looked-for reaultx. “We aright point out that 
aeveral novenienta apparently ot high aorlal 
value have been atb'nded by a curious and 
largely nnforeaeen back action Thus the en- 
forcement of certain forma of employrra’ liabil- 
ity lawa haa led to discrimination against mar- 
ried peraona by large employers of labor, and 
a premium thus put upoo non marriage Tbs 
result of child labor togtoiatlon has been In 
jsome caaaa ao ewarmous rise in the death rate 
lot young children among tbe classes concerned. 
Indicating that the children receive less care, 
now that they have ceased to be a prospective 
family asset, snd have become chiefly s burden 
I for many yeara. In other caae* the result 
haa bean ao aertoua a limitation In tbe birth 
rate that communltlea are dytifg out and fac- 
tories are closing tor want of aatBrient help " 

There can be tittle doubt that the right 
standpoint from which to attack the problrni* 
Involved to that of eugenics In tbe volume 
under review the author brlnga before the 
reader In logical sequenc* the aluw, tbe aolen- 
title I biological) baala, and the “programme" 

^ of sugenlca. Naturally mneh attention to paid 
to a dtocuaalon of the pbaftenienon of heredity, 
and Mendel's law of ancestral Inberitancs. I 
How tcrrihlr Is tbe Inherited bias tor crime 
Bbd Ineptitude Is shown by the record* of ibi 
Jukes family of New York Btata. This family 
to traced back to 1720 Of 1,200 members 
whose history Is known, flOO died lu Infancy, 
Of ths remaining 000, »W were professions! 
paupers ; *40 were wreeh«d by their own dis- 
eased wlckednssB ; more than halt of tbe 
women were prostltntee; lU were convicted 
crimlnato, flo hahitnal thieve*, and 7 mur- 
derenl They coat ttie Btate over a mllUon 
and a quarter dollar*, aad thto cost to still 
golu on 

These aubjerts are notr, and rightly so, muoh 
la men's minds, and Poof. Ketllcott'a book 
to welt calculated to form a valuable addition 
to the growing literature on eugenica Tbe 
vBlne of works of thto hind, which bring be- 
fore the peopto at latBa th* vital tacts and 
^Incipie* of a ti^ic Of aufetem* importance, 
can hardly bn over-oattmatsA In particular. 
pcoC- KslUcott'a hook eofltilMiiat itatlf for Its 
coaelaeunaa, the apt Why fa which th* caacn 
ttals are plcksd out laril oteayty 1*14 down The 
ptaaentatlen to in every way attraetive., and 
the book abejUd prov* tetareottow and moat 
protttable wading to all «toM*a. 

TO Rcap PtAink BJr 'd^Jon Q. i 

Pekw. N*w York; lafealriRl Book 

OQwpnny, 1911, litoo.: lOi »!»; uiun- 

tentad. Prl», 60 ttoBkfi. 

•t%e wrifar anowen f9>* IgteMttoa, *'Btra can 
l.ltata t* road % dtaiiKiBT’ fey •aytag that 
ffe* heat way to W hWrii ta tank* a drawing. 
A««Utactntal layuihtt riavAtlon and 

aMtton an ttmtiiy tUMtuatad dnd dewirtbed. 
toni am «tptaa«tlaa hf Ito* vwtam markings 
and tautMottoa aa ut ffettowtag t* «sgt*. The 


windows, the swing of doors, and so forth, 1* 
given, with * list of the symbols and sbbre 
vtatlons In us« There to s complete act of 1 
plana tar a six-room frame cottage, and In 
eonclution the student to warned against aome 
mlatake* he is likely to make in his first 
attsnpta at plan-reading 
InnauLica. Ing Dott. Edgardo Zenl 
Milan- Ulrico Hoepll, 1911 l6mo , 
603 PP 

Tbe handbook begins with a rsthw exteu- 
ilve btbUography of the eubject, and follow* 
tbl* with the table* and formula* In common 
ua*. Other w-itlon* of the manual take up 
the various branibi,* of the subject In logical 
order, leadlug the readi-r oii from the con 
atltutlun and propertli* of wnt.-r and It* be- 
havtor under natural conditions, to the prln 
ciplea and process** of hydrostatic* and hy- 
draulic* Two hundred tud fifty engravlne* 
and a largo lUHcrt add to the manual's attrac- 
tivenasa and enhance Ifs value 
MoNtfALR W LlVglJ-AZIONK PrATICA. COBO 
ptt&to da Mnrlo Vegllo Milan ITIrloo 
Hoepll, 19J1 12tno , 130 pp , 47 lllus 
tratlonn 

A concise description of tbe various tvpe* 
of Inttruinenta In us<-, with their uiethoda of 
application to the common exigencies and 
problema of Held work 

CojtCBICTE 'WoltKBSB' ReFKBKNCE BoOKS 
By A. A. Houghton, New York Tho 
Norman W. Henley Publlahlng Com- 
pany, 1911 No 3 Practical Silo Con- 
Btrnctlon No 4 Molding Concrete 
Chlmneyn, Slate, and Roof Tllw No 
6. Molding and Curing Omaraunial 
Concrete No 6 Conerrte Monu- 
tnenta, Hauacteums and Burial Vault* 

These booklets rc|ir. sent a part of a series 
of practical monograph* on puiiiilar coacrer.- 
subjecta The author'* purpose ba* bwii fe 
praaent not only tbe usual tyis-s of construe 
tion, but to fully explain and lihutrate molds 
and aystem* that are not patented, which an 
equal In value and often >U|>erior to thos.' 
restricti'd by patents Each book Is fully lllus 
trated and the subject to treated In plain 
ICogltob 

tJNBOtnvD.NEea or mim) By T S Clous-' 
ton, MI), LL D . F R.S.E New York 
B P. Dutton B Co, 1911 8vo , 360 
pp ; 14 llluatratlODs 

T'nsoundnes* of mind to here treatrd In Us 
lery broadest aapect . for Dr Clouston's book 
covers all that vast region, pstchological, 
sotluloglcal, and patbulogUal, that Ih-s outside 
of th< normal mind Among the dls<-««es 
wUlth a physicinii might classify a« thoae of ii 

not be" sharply defined fr.jin noruml mental 
state* Bee* u»» there Is no lellalile twt between 
soundness and unsouudue** of lulnd. the author 
has necessarily Includetl In bis book inui li tiuil 
Is more <baritahl> calli-d eccentric 'Ihe honk 
a* a whole to an excellent example of good 
popular sctentlllr writing of a kind that will 
do much to enlighten the public on sis dal 
problems wblcb ais' only vaguely appis'ctoled 
and to which a certalu aniount of odium to 
unfortunately attacht-d 


New fork Harper B Brothers, 1911 
IfliDO., 162 pp 

More than thirty ytara ago I'rof Blckertoii 
pnbllabed In the New E<^aland rhtluaophkal 
Inatituto a tbeory to account for tbe origin 
and life history of new stara Prof Blckeiton's 
vlewiHilnl that these rcicsilai flaabea resull 
from the Inqiact of two celeBtlal liodlcs ha* been 
adopted by many sclentlsta of note, thief among 
whom Is Mvanto Arrhenius, wink in hi* Istok 
'Has Werdeh dcr tVoIten" BB(4.<iHa review ot 
cownogonlea ha* Ingt-nlously applied the theory 
and shown Its (otunlc cunseqneDce* In the 
main thc«« couclusloos are much tbe same as 
Prof. Bickerton draws In tho excillent Utile 
book before ua Although the theory to not 
■■vet tvn«raI1,T acccpUul, It certainly explain* in 
a roost plnualble way u number of astronumbnl 
phenomena that have long been puaaliug 
The Principleh of BbKk'THii-DKPosirioN 
A lAboratory Guide to Electro-Plating 
By Samuel Field, ARC Sc, FCS 
New York: Dongmana, Green ft Co , 
1911 8vo ; 38S pp : lllaatratud. 

Prlop, 1180 oat 

The writer believes tltot many who are In- 
tereated In electro plating are In need ot a 
more tboroogb knowledge of fundnincntal prln- 
olplea. Tbe opportunity of attending clakaes 1* 
by no means open to all. and the present vol 
ume Is offcis'd as at leuBt partly fllllng the 
need of gpeelal liistruetlon An elementary 
knowledge of chemistry Is taken for granted 
Drtalla of ahop practice are hut briefly mm 
tUined The cxclurivo use of the metric s.vatcm 
to not Inalsted upi'o -Apparatus, standard soliv 
tlima, temla, and procesaea are vxidalned at 
length and there ta a comprehenaive appendix 
of tablea and general Infomatlon 

Obamiaar BoRooi. Rkabeb. Book Gnu 
, By WllUabd H. BIboh and Chrlatlne 
Keck. New York; Scott, Foveeman ft 
Co. 13IBO.; 344 pp. Price, 60 oeniti. 
The selactlons bronght together within th- 
I covers Bf tbs leiaon Reader are all old favorite*. 

I The arrangoment follow* an aacandtog aoale ot 
dUBculty aad literary quality, aad there are j 


I and Queries, 


(12521M F L R asks What i 


vacuum rhi* ouUIdp afr prpMsuro i 
15 iHMiUiN to till* iwjuan* Inch r 
!W» the plMiDU tii liP drawn out li) 
il iDchi K and K InduR. Is tiu- air 


( ihi pUton instant 
after It ci>mm<'u< ('h to tnoM, and hu nnlmlHiM I'd 
preaHiJW^ ot 14 7 ponrutN piT wguHn* hull on 
(it<* 0ppO9(lt( fur( ot tlie plirton nud Ihis fitif* 


(12531) H h W Bays Ca 


(12533) H C says 1 1 road b 


wirt'loHa ti'li'ifrnphv in nil luund tth) eiirlh'* Wliy 
do tlu*y not taki* iJnl.r wuy throui^h thi otbiT 
lrrf'>-p( ( t 1 m' of riintcrtnl ' A 2 

Thi* an(inna *if a wi(<Ion« apparatus 

is e<inlTHli*nt 1o om* half of a Hi^rtidnn (karil- 

i’oruplpto H^rUlftn osclllnUir dopH jrivo <»ff whms 
which *o thiuuKh apuw like lUtht waves Indt^- 
pendent of the earth A KPoundod otwlllttlor 
jflvcB off bftlf WRVi^a, the lower paii of whkh 
are not cliTHod linos, hut tnrmljwle In thi* eiirtli, 
and cannot Hcpamte from It 'I'hci thert* 
foro follow the contour of the « flrlh's surfaci' 
They nrc ftl»<> thought \o proilutr o> U> Im ac- 
companted bv altcrnutlug uirrentH of iliiirhlt) 


employ the ctirth 
a matt^rlal point i 
and VrecUnd'e Mi! 
Tel^wraph, which 
paid. 





An interesting 
experience with 
Polarine 


Saurer ^M^otor Company 

)() Church SitttI, !ACeu> York 


Standjird Oil Company, 
555 West iSlh Street, 
New York, N Y 


The New BritMi Dreadnoughts 

K nmiutled ri,m tJI) 
ftcfoiiimodntloii la 3,500 <oiib of rnal with 
I'onalderably over V.OOO tons of oil fael 
111 ailitltlon, the aubstdtary engines are 
ill hen by aicam and not b,v Uleeel Pn- 
(tinea a* In previous bnttleehlp-rrulsers 
111 8|ilti* of the high hoiee-power and heavy 
battery, suffli'lent pioportlon of vvelght 
baa been found to adequately protect the 
iililp aitalnat ahull Are and submarine ex- 
liloston The belt la of <Jtl4-tnth Sttnpaon 
Bteel thinning to about 4 Inrh at the liow 
and stern, leaving a aiiaoe of 20 feet un- 
[irolected at the ends, the hull being ml- 
iiiilelv Hiihdivldeil In lieu Of the urnioi. 
The bartiettea are of 11 Inch plate, the 
lioodg being I’dliiih, .< protot ted de< k of 
Ih'i IncbcH and subdivision bv bulkheads 
Is iitill/ed on Hiniilar lines to the "Orion." 
I’he eoniiing-tower is of a new and splln- 
ler-proof patlern, tlieie In log no aper 


• the fighting power is 
r aiiiierlor to that of 
must be udmilted tli.it 


It will probably be Inuresting 
for you to know that the " PIONEER 
FREIGHTER", the 4 ' a ton Saurer 
motor truck which has just finished the 
run between San Francisco and New 
York with a load averaging tons, 
usad Polerlne Oil. Tranamisaion Lubri- 
cants and Graaae 

This was the moat (rruelling trip 
through which any motor vehicle ever 

For twenty-seven consecuuve days 
the truck was nevar off the low gear, 
2 4 miles per hour, the engine running 
1000 r p m Over the White Moun- 
tains of Arizona deep snow and mud 
were encountered in temperatuies of 
down to zero, while through the desert 


Inspection of the cylinders and 
vaivts in Chicago and again in New 
York on completion of the trip totaling 
over 5200 milea, showed them to be 
In perfect condition, and entirely free 


Polarine Tranamiosion Lubricant was 
opened only once during the trip for 
inspection and found to be in perfect 
condition 


tOBt und displatenieiit The ships now 
bii'Idliig or autborl/ed I "King George 
V" and "Queen Mury" classes) aie of 
the same generiil tv|H.> as ihe ' Orion" und 
"Lion," but Improvements have udd.'d 
snniewbat to the displacenieiiis. What 
further perfection and also whether the 


lura very truly, 

H. n WATSON, 

l.Mirrn S«Jm Mok 


barrels), POLARINE TRANSM18- < 
SION LUBRICANTS, POLARINE t 
CUP GREASE and POLARINE , 
FIBRE GREASE , 


Send to our nee 
" Polarine Pointers " 
hints on the care of n- 


otlier thinga at other tlineH It Ib (jiilte 
poBKible thiit the ' strut tuie” of proto 
plasm IB diffeient in different organ 
lams, or that it U different In dlfferenl 
parts of the SBine orgHnisms, or that il 
is different within tlX' same tell uiidet 


The oil beconioB partly saponified, pro- 
ducing an at id This at Id reacts on 
Home of the tuihonate, producing minute 
bubbles of carbon dioxide Under the 
niltroBoope a drop of lhl« trothing mix 
tore lookft like a speck of protoplasm, 
and the inovenientB in It even resemble 
the streaming in n living eell 

Some fifteen yearn ago these expert 
nients were bulled by tertain JournstlstB 
as Hucilessful attempts to produce artl 
fleial life But no tVne who knows any 
ihing about the problem, least of all 
Prof Batsehll, thought that fhcHe ex- 
lierlnients had anything to do with the 
creation of life The experiments were 
Hu< cessful in tht* sense that they gave 
MB a working model made of familiar 
materials, to help uh understand the 
minute struc tures and movements within 
the coll How hard error does die Is suk- 
gested by the fact that these experl- 
menta have been described over and 
over again in all grades of publications 
as a method for making "artificial pio- 
toplasiii ’ iirilll this very year 

After the fact of cell-stnioture In or- 
, ganlsms had become well established, 

- one of the problems that IntereBted the 
cxjH'rliiieiitallBis was that of the growth 
I of the cell wall, which to all appearances 
' iH not Itself allvi- To test the thwry 
that growth Is piodiiced by a stretching 
F of the meiiibrnne with Bubsequtmt deiio- 
sltloii of new material In the Interapaces 
. of the old wall, Morltx Tnmbe carrted 
I on some very suggestive oxtHtriments 
He allowed a solution of' sugar sitd Sdl*- 
tine to come In contact vrlth a solution 
of tannin through the narrow opoolng 
of a small tube Now as soon «« the 
tannin touches the gelatine It fortna ft 
[ mcmbiniie Ihrough which th« waterj 


may easily pass, but through which the 
sugar cannot pass at nil. The globule 
within the membrane contluuei to ab- 
sorb water from the tnnntn solution by 
nstnoslB, stretching the memhratie. The 
membrane growt, and under certain cir- 
cumstances puts forth hfShches In 
various directions, the wbold taking In 
the appearance of some weird plants or 
"sea weeds " 

Traube's further experiments, from 
186.5 on, and those of others, extended 
our knowledge of osmosis, threw some 
side IlghtH on the mechanism of the 
cell-growth, and furnished amusement to 
many’ persons, for these osmotic gardens 
are cuilous and somewhat mystifying 
But no biologist has In all these years 
suspected that Traube’s phenomena were 
In any way related to "artificial life" 
until a few years ago Dr. Stfiphane 
IjOdue, professor of physics in the medi- 
cal faculty of the University of Nantes, 
announced that be had discovered the 
physico-chemical foundations of life. He 
presented before thq French Academy of 
Sciences a large number of demonstra- 
tions, in which he made "plaats grow 
from artificial seeds " These seeds con- 
sisted of sugar plus some salt that 
would form a precipitation membrane 
with the substances of his growing 
niGdluni For example, copper sulphate 
In a "seed” would cause growths In a so- 
lution of potassium ferrocyanlde These 
growths wore In no way dtftereDt from 
those obtained by Tratibe and others, 
except that l,«duc used a larger variety 
of substances In bis experiments than 
had been used by other experimenters 
Anyone can make for himself a garden 
of such "artificial plants" with very little 
trouble Perhaps the easiest way Is to 
place at the bottom of a Jar a number 
of crystals of salts of heavy metals 
(e g , sulphates of copper, iron, xinc, 
cobalt) and carefully pouring over them 
a 10 per cent solution of sodium slllcgte 
or "water glass” The Insoluble silicates 
(if the nii-tals will form the membranes, 
osmosis will cause them to stretch, 
variations in the density of the medium 
will cause irregular branching, and the 
colors of the salts within the membranes 
will give a further resemblance to 
“plants" (Ktg 1 and Pig la ) 

l-s-duc went farther, however, and pro- 
duced Imitations of living stnictures 
down to the smallest details By plac- 
ing a drop of colored salt solution into 
another solution of lower concentration, 
he produced "arllflclal cells" More defi- 
nite (ell membranes are produced J)y 
placlug dro[is of 10 per cent solution of 
(Hitasslum f(>rrocyanlde In a 10 per cent 
gelatine solution (Figs 2, 3 ) The ap- 
(learance of nuclear division within a 
( ell he produced by placing two drops 
of some solution near each other within 
another solution (Fig 4) That all 
these phenntiiena are due to osmosis or 
diffusion Is well known to all physicists, 
that they are not In any true sense Iden- 
tical with "growth” and "nuclear divi- 
sion" may be known only to the student 
of biology Among other demonstrations 
made by Leduc In this connection was 
the formation of a "field of force" by 
the diffusion of liquids of different 
densities ( Figs 5. 6, 7 ) 

That the "artificial life" of Leduc hod 
no real b<»aring on the fundamental 
physiological problems has been ahown 
repeatedly, and Prof. Leduc has in later 
statements denied that he confused Ws 
phenomena with life processes, although 
his original confusion Is on record in 
the proceedings of the Academy. Per- 
haps the best analysis of Ledne's results 
is that of Prof Maurice D’HaJluln, db 
rector of the physiological laboratory at 
the University of Lille. This experb 
roenter not onlv repeated fttl at Leduc'a 
"demonstrations" but even showed that 
the various weird forms assumed by the 
"artificial plants" could bo contmUed by 
changing the concentration of the eolu- 
tions, or by changing the prOporttOB* of 
the different materials Us^. Neverthe- 
less we still find fairly frcQuent ref- 
eiences to Leduc’s oversteptdflg the 
threshold between the non-Hviiig and the 
living by means of “artiSeiid seed*.” 

In the spring of IMS we had Mother 
"artificial life" sensation in the ’ »«• 
ttoiincement that Mr, Jbhn BwOef Btirllie, 
"of the Cavendish Laboratory of Cwa- 
brtdge University,” bM Obtained eoBi* 
curious, life-like stnictures trem ac* 
tlon of radium upon aterillted Imullklil. 
Hr Burke was following up a nugget- 
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laMrt(y'y*»r|i tMtwfia In' Vtat. B. of degrees by which ooo gremtiM of watir 
Imuguri jyt.ttM UalTOtVi^ df.Booa, tlut at Ifi deg. C. would be relaad, If there 
RiffigreiiOd '^ketwKett lltifAg should be used to heat It all the tolar 
«Mwa and asMldtving |ff<»eln lay la the radiation which would pass at right 
Hxlf Wwt tit Oi« foriaer olidation or angles In one minute through sn opening 
tnoafortaatfam at energy Is internal, one centimeter square, located In free 
and that thm internal oxtdatloB could space, at the earth' mean eolar distance.” 
jKtfhaiW have been Induced by cyanogen. Experiments were begun about M.t6,by 
a eemnonnd of cartlem and nitrogen Poutllet and Sir ,Iohn Herschel for the 
•Whh* araa probably produced during the measurement of this great constant of na 
Hicandeecent stage of the earth's hl«- ture, and the Investigation has been con- 
tory. Having tailed to Induce phosphor- tinned by Forbes, Crova, Vlolle, Radau. 
eaoence or other Indications of the in- Langley, k. Angstrom, Chwolaon. W A. 
tdraal transformation of energy In Mlehelson, Rizzo, Hansky, Schelner, Ab- 
onpalo eubatances by means of cyan- not, Fowls, and others. The dlffl- 
ofen, Mr, Burke resorted to radium culty of the problem Is shown by the 
The test-tubes containing gelatine and fact that until a few years ago entire un- i 
beef-extract In the propOrttona used for certainty prevailed «s to the value of the 
baotarloloKtcal oulturw wrore properly „uir constant, between the limits of 
sterlUsed. and a minute quantity of Pouillet's value, 1,76 ralorlee, and Ang- 
i^lum chloride or bromide was added, atrOm's value. 4 0 calorie, per square cen- 
The appeaiMce ^ the gelatine chang^, tlmeter per minute. The author and hia , 
auggestlng bacterial growths. Under the colleagues have made over 400 observe ; 
mtoroacope toere were seen tiny round- Hons with special apparatus, including 
ish bodies that inwe.^ in site divided the silver-disk pyrheliometer. an abso ' 
water-flow pyrheliometer. and the re- 1 

Mrtalnly life-like. In order to make sure ^„rdlng spectro-bolometer, at Washlng- 

that they were not bacteria due to con- -- — ■ * i 


$500.00 for 
This Simple Invention 


in, Mount Wtlaon and Mount Whitney, ! 


^ 10 determine the value of the solar con- 

^ ? M ’ stsnt and Its possible fluctuations; and 

.*.«, ** e r'! annoimce a mean value of 1 922 i 

dftclared they were not bacterl* at all w ^ « - 

They were not even living things, for u \ 

- . . . per oent too low, ag the obaervat^ona have 

ee^re^ after aS.nl tn **>•» ! 

r«.h*hZmn' fluctuations amounting to about 

Oh Doing tranaforred to frean bouillon, « * i • .1-, i * i « 

they did not Increamt in numbers ! ot a 

But the world was clamoring for artl- . t ' . X 

fldal life; Burke could not lose so good 1 ? fn th.r tJ ' 

a \^A ea«ii(«a. wi- ,14- 1ta<»lf \x\ oth^^f worda. the solar 

i,ere n^t he 1* Probably Variable 


they did not increase in numbers . ^ 

But the world was clamoring for artl- lum.^t tn tr 

flcdal life; Burke could not lose so good thJr 

a lead. Instead of calling his new dls- l.Z 

covery bacteria, which they were not, he * ** 

called them ‘‘radlobes," Implying that 
they were life-like tWnws produced by The Current Supplem^t 
. radium. They were unlike any other , . . g h... „reviouslv 
living thing, so Burke set to work and VV 
elaborated a new deflnition of life, so o,,,„ p„, 
that the radlohes could lit in Otherwise States. Post (^ce it find 
he should not have created ”artlflolal 

of giving out the work 

That the radlohes were not living heretofore In the cun 
thing*, in the accepted sense of the word StTi-ufME.NT, Mr Gunna^ 
living, must be obvious to nearly every- afensements which ha\ 
one But what are they then? Prof, printing money orders 


Perhaps some reader of the 
SciKNTii'U .-Kmkuu’an can help 
us to solve this problem' 

W<- eonirol 9‘2% of the oyster 
l)eds from which genuine Blue 
Point oysters come. 

Because no one has evi-r trade- 
marked oyst<-rs, substitution and 
fraud are ea-sdy possible. 

How can we mark the shells of 
our Blue Point oysters so that 
the consumer can he sure that he 
IB getting the genuine and not a 
substitute ? 

The marking must be accom- 
plished without hurting the oys- 
ter, or detracting from its flavour 
or attractiveness. 


It must he of i m 
show on biilh iipi 
shells liiul Ihal w ill 
water uu-ideut 1o 


The whole cost of trade-mark- 
ing oysters must be le.ss than 2r)c 
a barrel —which contain.s from 
HOO to IHOO ovsters. 

W’e have thought of dipping 
(he point of (lie o,\ster in blue 
plaster of Pans, and of sand-blast- 
ing two lines across both shells — 
but we have never worked either 
of these methods out 


that the radlohsa could lit la Otherwise ^ «onoml.al 

he should not have created ”artlflclal 

o( giving out Uw work to (ontractorB, as 
That the radlohes were not living heretofore In the current Ivaue ot our 
thing*, in the accepted senae of the word SuHi-ufME.NT, Mr Gunnaway describes the 
living, must be obvioue to nearly every- arrangements which have been made for 
one But what are they then? Prof, printing money orders on the govern- 
8lr William Ramsay explains these cent's own presses in the sinond in 
atructuree are due to bubbles of hydrogen stalment of his article the Great 
and oxygen gas (arising from the de- ®^ar Map, Prof Turner deals with the 
composition of water by the radium subject of "Star Counting ” A note or. 
salt) and "radlttm emanation.” The the \ arlation in the Purchasing Power .>F, J 
“growth” la due to the continuous pro- Gold should prove of general interest - 
duction of more gas by further decom- We like to keep track, not only of prog- j 
position of water by the emanation ress at home, but also of the course of 
within the bubble; the expansion of the events abroad An article on tho elec 
gas might also lead to the breaking up tilflcatlon of suburban lines in the Brlt-j 
of the bubbles into two or more (Fig. 8.) Ish capital is published with this object] 
In view— tVe have seen the eutoraobJIe | 
Invading a great variety of fielda of use j 
IV^ CO fulness. The motor car to the Veacue is i 
^ modern cry when Are threatens prop- 

erty and life, as Is illustrated by an arti- 
cle on a new auto-flre-englne — The article 
on Practical Aaiiects of Printing Teleg- 
00 ^ CD on •• •» * raphy reaches its seventh instalment In 

^ , , . , this issue —The Mechanical Handling -jf 

Pig. ‘rj •** '« » ‘"""t 

dfvlaion. Altw BarKe. problem, to the solution of which new 

contributions are added evary day One 
At any rate. th« water-soluble radlobes «xample of this is shown Jn an illustrated 
are not alive. •“‘1 (t wm fo““d article —Factory Economy Is the guiding 


To the inventor who devises a method which 
we can adopt we will pay $500 in gold. 

To the inventor who furnishes us with an idea, 
not complete in itself, but which enables us to 
perfect a method, we will make a suitable reward. 

You can easily get oyster shells to expeniueiit with Send \our 
solution tu 

SEALSHIPT OYSTER SYSTEM, 40 Central Street, BOSTON, MASS. 


IW^Motor Yw^WoiA 




OOQOtfhCDoe*# •• • 

Pig. 8.— Radlobea in vario*. sfagas of 
division. Altar Burke. 

At any rate, the water-soluble radlobes 


that they could be produced in the before the eyes of the ' 

bouillon by other , s^batwoes besides superintendent, A dewniptlon of 

radium, such as mIU of stron- „nni,.n,e superheater utilising waste 

tlmn. and Usd. Radlobes Pro^ucel heat and InetalJed In one of the planU of 
^ aubata^a ^ao have nuol^ cot- 3^^, Corporation Is 

^ng of insoluble sulphates of the in this connection -An artl- 

<'!« from the pen of the great genlris Prof 
The failure of actentistp so far to pio- »» 

dhow “artlflclal life" is not to he charged ^ ‘1?. o^ hu b».fd 

■ T ■ f-m *4 kt^lrwv *Vda4vV fAUf SftY^Tlt, DPlIl$ 118 Ol lliB 111( Id StUolBB 

tn nroduas “^rtlfielal life” psychology Of great personality — 

iho The extraction of crude cocaine and Ita 
mllae^ yrjf the oo^lSS^O* the process Is dea^lhed In an article 

probletns Intolved. The blOiOglsU will from the gnpineer. 

he Mttafted tor a humber of years to • . . 

tt they wicceed fliaroly Jn Materialg tor Ptip«r Molidy 

wh*t goes on In a living oell. In terms , .v . ' , 

dt and oheialcal process 'T' HE materials that go io make up our 

Phom time to ttme they w«I attempt to * money 

ItnltAte a structure .or a process by fro™ •” I»r*8 of ^e wo^. ^Tt of the 
^KMMhof A WKklttg mdW; twt they wBl wer flber Is lliMn the Orl^ 

«rt speak drf artifloteJ «*8 «i»m they are The silk comes from Chlng or Italy. The 
ftldia auro of aU the condlttoni that hlu* ink is made from German or Car 
plar « hSTt in this moat intrioats of nadlan cobalt. The blank ink >• 

Niagara Falls aeetyTrae gas’smeka 
. ; . . j gnd moat of the gr*ei» ink (a green color 

' / - - miked In white einc imlphite aado in 

,,--V j!W|dt>r^ d o w4 a irt .r'to .-the Proctei- Germany 

nf. the.^d^terlodh J*hit?o«#»«c<il 0a- The red color In the aaal la obtained 
0', o. from a pigment Ittportsd from Central 

ooniti^ iThe h^mUer I America * | 


N.l" iIn-4 u, 1 


Th« Bottle That Keeps I 
Hot Uouida Hot 04 Hours I 
Cold Uqulds Cold 3 Dera I 

Y«amnh*nhatoreoUdrliik>«)>fl* I 


lhay N«w Exdswve PastsKS 


“That certainly’s a real saw,” 

It what you’ll say when you feel a 

Simonds Saw 


go right through a piece of wood with little cflori 
Stmondi Saw doe* not “chew" it* way liy sheer 
of your arm, like a cheap mw. The hard, 
tootli poinit »Uy iharp be- 
t au«e we nuke Stmond* Steel ^ 

ecpecially for tlut purpose 
You need a saw at liome. 

Why not get one worth 
while t At your dealer's. 

GwUm B99t>'‘-FK£^ h foU 
•fiMwetteef Ainl*. 

siMora>s MFC. ca 
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Solders and Soldering 

t U r<ni want • complete lest book on SoM^ and 
set ol SoldWinf. givmg prcdlsat, taking re* 
04pm sod formula wlvch esn be used by metaiUirtiM, 
(1 m BoWl«mlh, Ibe eilYerOTliK. the jeweke, *f»d the 
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EASYTOm^tS^ 

Otir monthly payment plan makri it 
ea«v for anyone to have the belt beating 
lysicm Buy direcl and lave the dealer’i 
bjg profits and excessive chargei for irntal- 
btion and repairs Saves one*third the coat. 
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AeroBMiks 

A New WwirR AkwB FlicM Wttb •] 
PaMengw’.—Beeldet the new height reo-, 
ord made by Beachy At the Chicago nieot,: 
Wm Beatty set a new mark for endur- 
auee with a passenger by remaining aloft 
with Fred Wagner, a photographer of the 
Chicago Tribune no less than 3 houre. 42 
mlnutea, 22 1/6 seconds. The naw rooord 
boats by 23 minutes that mode by 
Amorlgn Wltth an Avlatlk aeroplane In 
Germany some time ago Beatty accom- 
pllshod the feat with a Wright biplane 

Aerial Foetal Service in Engiand.— The| 
Rngllnh Poatniaator-General has arranged 
foi the inauguration of the ‘‘First United 
Kingdom Aerial Post" in London on Sep- 
tember 9th The aerial mall will be col- 
lected from special letter boxea located In 
several department stores U will be 
taken bv automobile to the Hendon aero- 
drome, whence an aeroplane will carry It 
to Windsor Castle In less than half an 
hour From the post office at Windsor 
Park the letters will be sent In the regu- 
lar way to all parts of the world 

Fl,ying In a Wind. —Perfect mastery of 
their machines In half a gale by the Cur 
tlss aviators, Beachy, Ely and Ward, and 
the ability to fly and climb to great 
heights when even the Wright machines 
were unable on account of the wind, was 
the surprise of the Chicago and Boston 
meets At the former Beachy and Waid 
flew high and long — the former attaining 
and altitude of 7.917 feet and flying till 
his fuel wag exhausted— when five Wright 
machines remained on terra firma, while 
at Boetou Beachy and Ely made fine 
flights after the 3.3-inlle race to the light- 
house and back had been postponed on j 
account of the wind 

Aviation In tb« Sahara.— The French! 
government Is pushing forward its plans 
for providing comninriloatlon by aero- 
planes In the Sahara, especially foi mili- 
tary purposes In accordance with 
the recommendation of the military 
committee of the Llgue National Adri- 
enne, and of General Ballloiid, command- 
ing the I9th army c-orps. a post for aero 
nautical studies will be established In I 
the autumn of 1911 at Biskra, nu j 
miles from the coast Particulars ofj 
this enterprise have been published In 
r.fi Tlaturc, from which It appears that 
live aeroplanes will be provided, four of 
them to be of metal, in anticipation of 
the fact that wooden apparatus would be 
seriously warped by the hot climate The 
staff will consist of three aviators, under 
the command of Lieut de l^fargue, and, 
thirty other men (mechanicians, etc ) 

A New Record for the Michelin Cup.— 
Competition remains brisk for the Mlrhe- 
Itn Trophy, which Is to be awarded this 
year for the longest continuous flight 
over a 62-mlle circuit Stop* are permis- 
sible to take on fuel, etc , the thing that 
counts being the distance covered from 
the start to the finish of the attempt. On 
the 9th of last month Vedrlnes set out to 
fly 1,000 kiIome4;er8 Starting at 4 03 
A M , he flew until 3 P M on hla Morane 
monoplane, covering 811 2 kilometers 
(503% miles) of which 800 kllonieterB 
(498,8 miles) count as the record The 
time. Including two 60-inlnute stops, was 
10 56-42, and the average speed 57% 
miles an hour On the 26th ult. M Hellea, 
In a 16-hour flight, covered 1.200 kilo- 
meters (745 6 miles) on a NIsuport mono- 
plane that averaged 60 miles an hour in- 
cluding stops 

Recent Altitude Recoria.— BeSnnlng 

with the record height of 8,300 metsrs 
(10,826 feet) scored by Capt Felix a 
month ago, a number of altitude records 
have been made witlf and without a pasr 
sengcr Capt Felix, who flies a BWurlot, 
made his record when practising for a 
fllghit across the Alps ’ On the '4tb ult, 
In France, Lieut Dlard started from 
Mourrnelon with a passenger and attained 
a height of 2,000 meters (6,660 fwt> over 
Sisson ties The same day, in England, 
Ollvei de Montalent reached 2,600 meters 
(8,200 feet) with a passenger On the 
last day of the Chicago meet Lincoln 
Beach) broke the world's altWude record 
by climbing to a height at ?,648 »wt«ra 
(11,640 feet) In one hour knd 4| iBtn> 
utes He attained this fr(«at fn 

a Curtiss "headleae** biptaMO, a)»i 
thrilled the speCtatoi-B hy a d«r^ 4^ 
s<-enc In spirals after hl« gasoline waS 
exhausted Beachy's actual, height af^f 
sea level was 12,2M feet. 



Prod. Terr's Adveatwee In *lwfc> 

Aooordlng to preee dlaglateiMiA Prof. 
Ralph E. Tair, of Opr«^ Ontt^aMty, 
who haa been studying All^taw |[lntd«rn^ 
lost all of hta'data aod 4iintr«iBi«|(i 
when a skiff, in which h* wMl I)!* paMy 
wera crossing* the delta at ffairmnh*, 
capslted. 

The Gennaa AntarcUe 
The “Oeutsohland.” the ship pf the Ger- 
man Antarctic Expedition, which sailed 
from Germany In May, la expected to 
reach Buenos Aires In September. A 
leisurely voyage has been made over 
parts of the Atlantic that have hitherto 
been little explored la a selentlflc way, 
and oceahographic and physical obsenn^ 
tlons have been carried On. Ueut. FUoli, 
ner, the commander at the expedition, 
will join the ship at Buenos Aires, to- 
gether with the last part of the eflulp- 
ineht. Including the ponies and dogs. 

An International Mosaaa nf SpeMngy 
is to be founded at Adelsburg, Austria, 
near which Bee the Adelsburg Qrotto, 
the largest known cavern of Europe, the 
passages of which'-are five and one-half 
mites long In this museum will be col- 
lected objeots of all' kinds relating to 
the study of subterranean botany, aoo- 
logy, paleontology, antbropology. as 
well as geophysics, undergaound waters, 
etc The site, which Is In the famous 
Karst country, Sa well chosen for the 
purpose The Austrian Ministry of ARTi- 
culture has contributed 26,000 to the 
undertaking 

A New Acrotechnle Institatlon. — Not- 
withstanding the fact that the word 
"aerotechnlc” Is not yet known to the 
Idiotionarlos. institutions devoted to aero- 
I technic Investigations are springing up 
(in all parts of (he world The latest addi- 
tion to the list Is the Aerotechnlc Instl- 
ute, near Versailles, founded by M. 
DeuMch de la ^Meurthe, which, we learo 
from Nature, was torroally opened on 
July 6 It has teen endowed by Its 
founder wMh a capital of 1100,000 and a 
yearly income of $8,000, and Is equipped 
I with all apparatus necessary fOr expert- 
I nfents In aeronautics and aviation 
I Why American Prairies are TreeleiM.— 
Prof B. Sblmflk, of the State University 
of Iowa, has been studying this question 
In Iowa, where the treeless prairie 
originally covered more than seven- 
eights of the total area of the State. He 
finds that the absonee of trees Is not due 
primarily to the soil or the topography, 
nuT to such causes as prairie fires, the 
former abmidanco of the bison, etc , but 
is an effect of cllcflate Moreover, It is 
not Due to a deficient rainfall, so much 
as to an excessive rate of evaporation 
"The prairie areas are uniformly so situ- 
ated that they are fully exposed to the 
factors which cause rapid evaporation, 
namely, the sun and the wind. During 
much of the year they may present con- 
ditions quite favorable to plant growth, 
but there are seasons and there are por- 
tions of the year, especially In midsum- 
mer, when evaporation and ewBequent 
dessicatlon become so extreme that 
only those pTants which are especially 
adapted to dry regions can survive.** 

Pidrifled FotmI Giants. —Three petri- 
fied redwood^ trees, that have been pro« 
nounoed the very largest in the wortd-^ 
that have thus far -been discovered — 
have just been uncovered from the ddbrli 
of the mountain-aide — only a short dis- 
tance from the famous Bohemian Olub 
Grove. In Sonoma County, Cal. This point 
la near the nttle town of Occident. Ons 
of these prehistoric monstsra—tbat main 
the pyramids' of Egypt rnodsm, by Own* 
parison, in their ages, measures 23 fast 
In diameter and is 360 feet In leoffthl 
The other two petrified trees are tS wid 
12 fset in diameter, respectively. 
very largest petrified trees yet dlscom-' 
ere^ near •Cgllstoga. Bonoma County, 
Cal., Is only 12 feet In dlatnetsy. The*# 
three trees lie on s wooded Ull jyotnttagi 
due north and laoutb. The petrihtetloti 
Is most remsr1cah)e~tbe grom of 
wood, and In one of them the Aewiywg 
heat, being very phtlnly idlse«ml4Ae. 
Surrounding these petrlfisd trees is 
stanfHnk a fo®eet of very l«rg« 

Rowever, all of the itandlsc (*ee» firs 
desd. .The owner of the land di «hl«h 
{bets three great petrttndtkfin 14*; Is 
now baring the ddbrts al) olesfisd 
so ns (ally expose^ tb« ffllUtt 
' and as ImaMrallinf viH twik ( 
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' Electrtdty 

CooMetiiV Eii«rUad rad Belfinn hf 
TSIsfhssa — Arninc«meiits tutm be«D 
made to lay a aubmarlao telepbone cable 
across the BngUsh Channel to coaneot 
Bncland wltb Belgium. The length at 
the cable will be dote to SO mllee. It 
wlU be prorlded with Pupln ootla, and 
the conatructlon will be almllar to tb« 
cable now connecting Prance with Kng- 
> land. 

Wirelesa m Turkiah WartUpa.— A 

wlreleM telegraph atatlon la soon to be 
built at Oonatantlnople. This will have 
a capacity of twenty kilowatts, and a 
radius of six hundred miles. In connec- 
tion with this station, eleven Turkish 
warships will be equipped with apparatus 
covering a radius of four hundred miles, 
and seven others will be equipped with 
leas powerful apparatus. 

A Moaorall Elevated Road fer Mexico 
City.— A corporatton is seeking permis- 
sion to build an elevated railway In the 
Federal Dlatrlct, Mexico, on the plan of 
the one In Berlin, where the cars hang 
from a single rail It la proposed to 
build a loop or circle within the city 
proper, by which paasengera will be car- 
ried to within three blocks of almost any 
I part of the capital, and from this loop 
I bra^phes will extend to the suburbs 
The branch lines will run at ground 
level after leaving the city. 

WirelMs Tdegrapky in Morecco.— A 
wireless telegraph station recently In- 
stelled at Fes has greatly facilitated 
communication between the French gov- 
ernment and Us troops in Morocco Mes- 
sages are sent from the Biffel Tower in 
Paris to Oran, Algeria, and there relayed 
to Fes Another wirelesa telegraph sta- 
tion has been established by the French 
at Taourlrt This furnishes sn alternate 
means of communication between Paris 
and Fes, vis , by submarine cable to 
Oran, by overland telegraph to Taourlrt, 
and by wireless to Pet 

Electric Baling Prew o a. — It has been 
an almost universal practice to operate 
baling prsBMi by hydraulic power This 
has entailed considerable expense In 
localities where water pressure could not 
readily be obtained. It was recently 
suggested that electricity could be used 
to advantage (or this purpose Presses 
of this sort are now In operation The 
table which carries the bale Is suspended 
by means of tour steel cables from the 
press head The cables pass oVer sev 
eral sheaves, to the winding drum which 
Is connected to a reversible motor By 
this means the table Is pulled up toward 
the press head, compressing the bale 
An automatic brake is provided for hold- 
ing the bale under pressure. 

WireUsB in MlUtary ArUtion.— On 

July 29tb the now wireless outfit of the 
French milUary aviators was used with 
entire success In an aeroplane manned 
by Adjutant Mflnard, as- pilot, and Capt 
Brenot, acscordlng to a note In Gotmoa 
The aviators started from St Cyr and 
flew over the region of Rambouillet 
Keeping at an altitude of 1,600 feet, they 
had no dlfllculty In sending wireless 
messaLges to the Eiffel Tower, at an 
average distance of thirty miles, whence 
the messages were Immediately trans- 
mitted to the Ministry of War The ap- 
paratus used weighs. In aU, 46 sounds 
The spark Is produced by a magneto 
operated by the motor of the aeroplane 
The antenna, made of steel wire, can be 
rolled up when not in use. Experiments 
are now being made with a view to 
increasing the range of transmission 

Wirelesa "lighthousea.”— I/o Vature 
announces that the French Mtntstry of 
Public Works has decided to establish 
three “phares herUiens ” The truiala 
tion of this expression Into Engaish In- 
volves a contradiction; a "phare" Is a 
lighthouse, but the new iDStallatlooe are 
to uUUse HerUlan waves In lieu pf tight, 
and are designed to taks the place of 
ordinary lighthouses in time of fog. One 
will be established at the lighthouse of 
Ortech, Usfaant; one on the lataad of 
Seln; and the third on the lightship ‘‘l,e 
Havre." seven miles from the cape of 
La H6ve. Each of these three "light- 
houses" will send a charaotertatlc algnal 
By the uae of the BsUlni'Tosi radlo- 
cempass vessels wlU be able to deter- 
mine the direction from whiofa the signal 
comes, and thus get their bedrings in 
thick weather. I 


No-Rim-Cut Tires 
For 800 Cars Per Day 


way are completed we shall have oapao- 
Jty for S,300 Goodyear tirev per day. 
More than enough to completely equip 
800 oars each day. 

This year, with six times the output of 
1000, the demand has run ahead of 
supply. 

All because motor j— — — 
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rA Screw Loose? 

Door knob screws will I 
work loose, and keep 
on getting loose, until yon 
set them once and for all by 
putting on the thread a 
little LePage’s Glue. 
Metal or W(xid, it 
1^^ makes no difTercncc — 
ip L ePage’s Glue holds that 
W screw fast for life 

LKPAGE*S 

jM ^^^U^ in pin-Kahiig tubes 
to is quick, convenient, 

cconumicBl, nu bad 

(quare foot and -h bat 
you suck stays stuck. 

Get 2 Tubes today 


The Design and Con- 
struction of Induction 


•mR« « BM-hJt-Mdi mmtk to b \otm om fiviit tw^TM^ 
TU <rf «B^ BDd rtny pan tiown to tb# 

<vcrk 

Jlny of these hoo^s will 
oe sent, postpaid, on re- 
ceipt of advertised ptice 


MUNN & CO.. Inc.. ‘PubUshtta 
361 Braadway New York City i ] 


BOYS DONT DROWN 


Maxim Silencer 


Don't fo i'r the woods wifkoat one ! 


Wrih todgf hr otw Cololoi, ji 






SCIEimFICAIfEBiaN 




JUST PUBLISHED 


The Scientific American 
Cyclopedia of Formulas 


e and Aatharitatipe Book of Ra 



JUST PUBUSHED 


V and Authoritative Book 


MONOPLANES 
and BIPLANES 

THEIR DESIGN, CONSTRUCTION & OPERATION 

Th« AppUcatioo of AorodynamU: T h aary, with 
a Completa Deacnplion and Compaur- 
Uon of the Notable Tjrpaa 

By CROVEK CLEVEIAND LOENINa B. Sc.. A. M.. C. E. 
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cantitithemsoi Chevotume Thsproni- 

nant Wpas an exbauiliTely compared. .... 
The ifluitraliaa* are a aot^ featum.” 

-Rodmitr. AT. Y., OnnkU. 


dcfcnpdoD of oevl)' all the preeaot types of 
aifoplues. .... Preemti in compact ihepe 
the .ubetSDce of aerodynamic tbeory .... 
Leuly comuaheofible to llte rsedef who can 
cemceonate ha attenbon .... It b the moa 
■cieolilic populai book on the aaropUoa that 

— New Yorit Sun 
" Many wntera have failed to tealae the 
demand which exuti for aero Ikeratura In 
winch matfacniabcal daductioiu are a nacaaaary 
but not predominant part of a coraprebenanre 
eapoattion of the entire auinecL For a wnler 
to at^ a siratght coune Datweeo the maiaa 
of trmotiometty on the one hand, and the 
tnpatacialmca of mere ducuaiioa to a popular 
v«D on the other la to accompluh what can 
ba done only by oae who u himirll a thotoa|h 
eodsot in the finer detaili. bu: wbo can 
aufioeotly divoroe hinurif from the matbe- 
BMlcal atnoaphefe aa to praent the whole 
anbjact from a broad ataodpoim, raakua it 
readily foMUlSile and informative to tbeTew 
anidiisseabrakerfciiowledga " w 

— Phtla. InqttUet 


Biplaeiea.’ Tta book M a tvaioumi addktoa 
to the hUanea of thoaa who bavs leaind the 
fmofo of ami navintun, aod dmir* a week 
treaiuig aoUy of thabanier tbui kr mechiaet 
wntten by aa ackaowiedlad eapart aad wto 

no hobUa. luddtn in 

’-aMha/emtad. 
" mik eathiMastiem hhtomtoatbacoine. 
one who haa written so luparb a yoinaie, Mt. 
Loaning H alao ngkflr aGoorste m the meat 
exactug tcMtiit emdd deasaid. Hem is a 
work winch u at onoe a hulocy and Svthook 
which mar be depended upon lor ererythiDf 
that u wuKin the range ef aetgal kaowladga, 
To tay that ‘MooopiaM and BtpUaea ia 
at once new aod auttiorkatim with iknriiiri 
to the eatm mb^ and that k is ptadical in 
the highest de^ k dm httt pca«e dne to 
thu voluine.'' — Buffalo New*. 


—New Ye^ hm 


Atiraeiivair bAiad ia kotb 

Pric««2.$0 nnLpsitiPttid 


Inch^Bi Om^ry 

TlwSeptemkerMaaadmNamhtrofike S(WtTmC AUmCAH 
kUK of September iStk, W1 

FurtuMtely, we am widunf up 
to the fact that ettonnou* aavi^ 
may be nuicle tf Rich materials 
are subjected to iboraugh tests. 
Oa diis sttbject Dr. Charief F. 
MoICeeaa, « leadiiig expe^ hat 
preparedwi uitomitiiig aMick. 

Amenha can ptmt with pade 
to its aohieveroeuts in eieccro' 
chratiitbry. WmA libe t^ietnist 
can do sf^ilto md of electric 
enemy if by WiBiaffi H. 
Wd^rj/Pnletoor of C^emiitiy 
at the MtonchuMto faudtate m 
Technolofy, 

Tire qapo mn iti w fef ndueve-- 
taent otf toed InduttfitlChem' 
istry wiO be ducuited by Robert 
In die Scient£c American for Kennedy Duncan, fi yjpiK f f ^ 

September 1 6lh, die dkbttdlw' linkstrialOeiiiutry ettbeUiu- 

madty to the dwtokt wiU ^ verndes of PktdntrghaadiOnv 

set forth m laitsw by aas. He wiU eW give vpliwble 

E®"i 1 *^r bi^iett auffiot^ito. advice to youna laen wi® wiib 

No hot* of hiry tale* ever tout to enter dm fi4d. 

a kocy 0 K« ton™ th«i^ Allan Ro«e». of Ptott 

of ^dem mdustnal dwnwtiy. i, eagWBhew 

Just now one of die most h« trains men to beex^ fore- 

punlinc of N.^’. Ubto^ men in.woA, 

lecreu^s^dedtodiejM^t ic*l psooetses, thus iwfotg fnr 
tesearcho dwebenust *„ intelligent coottototion wdtk. 

can actually be made aitacu%. the expert cheadrt. 

SllilirldfwiSa 

rubW ever be a , cmotomeil! 
posttbiKty ? This siibjeot ip.disv 
cussed ^ ira Remsen, President 
of Johns Hopidss in 

simple Don'technical laagoi^. 

A furprisnig budty Kto bpen 
dwwn in this ooudtiy in die 
matter of buying Miw matoiii^ 



m die nib^' Mwmrnx em- “ 
«i fniKMuii9^wiW>n 7 ^ , 




lK31dm[fl€ AMERICAN 


MODERN ALCHEMY 



More iiTiportant than the quest for the Philoso^jlicr’h 'tone is the 
aim of modern science toward the makine: of perfect steej. 

Chemistry gave us a knowledge of Vanadium; commerce furnished 
us a ijlentiful supply of Vanadium ores, and 'metallurgy perfected the 
application of Vanadium Alloys. 

' 1« an age of alloy steels, Vanadium is the Master AUvs. And this 

i« why: 

MANUrACTURi,. Vanadium Steel is easy to make. It can be produced 
without inconvenience tn the open hearth furnace, crucibles, or the 
foundry ladle 

RANtJh. There are many standard types of Vanadium Steel now on 
the market— a type for every broad class of high grade service. Spcciail 
types are made for special purposes. 

Machining. Vanadium Steels present no difficulty to the machinist. 


\ .uiadium Sret-ls torge roadilv. 


Di'tTii.in X'anadium is 
strength and elastic limit withoi 


It onl> cleineiu iliat mtre 
great reduction of ductility 


S'CRhst/iH Combined with nickel or chromium or both, \'anadium 
makes the most rational, strong steel known By rational is meant a 
steel that is “strong without being bnttlc, resilient without weakness, hard 
w ithout being refractory close grained, tough, and subject to aiturart 
modification by suitable heat treatment. 

[yiFh Lxtraordinary durability results from the influence of Vanadium 
as a component part of steel Weakness due to segregation or the 
<x:clu8ian of gases and oxides is minimised The result is steel that is 
strong, homogeneous, non-crvstalli7ing, tough, durable and good all 
through Trv other steels — for trial, but use V'anadium Steels foi long 
life, hard service and safety. Booklets 


American Vanadium Company 

331 FRICK BUILDING, PITTSBURGH, PA. 
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His Only 
Rival 




Thirty -two years ago the Wizard of Mtdtat 
Park dreamed his great dream ufhich htet 
now come tjme — Electric Light for Everybotfy. 


Edison’s Dream Comes True 


Wlu'n JmIksoi) imt'iiteil the* electric incan- 
descent ]ani[i thousands j()urne\ed to Menlo 
Park to see ‘ the Iiy;ht that burned without air.” 

Kdison put a little paper horseshoe hlamcnt, 
that he had carbonized, into a ^lass bulb and 
pumped out the air. Nest he passed a current 
ot cleetriutv through this horseshoe. 


/i It .Juti hot, /i^htnn^ iify the <l/if k- 

tiiitl iiiiotlni li\iht v^hn^u! m his ftnr, fot he 

c/.l' the n V'lliitioii tihit tmv hiilh a oiih/ hnmr <tl>otif 
/t rh, horns 

Hut the first lamps ot It) eandleptiwer used 
up PK) w.itts ot electncit) . 

Slowly, as impro\ements came, the amount 
of hy;ht was increased. Six years aj,jo people 
thought ttie limit was reached, for tlie close of 
the first quarter-century of Klectru lighting wa.s 
telehrateil bv the advent of the Edison Gem 
Limp I'sing the same amount of electricit\ , 
It gave more than twice the light of that first 
w onderful lamp 

The Revolution 

Suddenly another invention in electric 
lamps revealed the dawn of a new era in elec- 
tric lighting unseen in the dreams of anyone 
t ept h.dison 

This w as the rungsten filament lamp which 
instead ot the ongin.d 16 caiidlepower orthe 
taiHuai limit of 40 caiidlepower gave actually 
SO c, Indies of light from the same 100 watts. 


I'.diKon’B Original 
l.ainp Inventesl 
.12 Year* A|{o 



Latest Edison 
Maxda Lamp with 
Non-fraidki 
Filament 


I'lus lamp almost materialized the 
— but the filament was brittle— and thc’^‘'th8t 
was high. 

Both these obstacles are now cleared away. 
First, a brilliant invention has resulted in the 
production of a drawn wire stronger than steel. 
This wire is used to make the filaments in 
hidison Mazda lamps. 

The filament or “burner” in Edison 
Mazda lamps is so sturdy that hundreds of 
thousands are in use under severe and try- 
ing conditions, even for lighting railway 
trains and automobiles. 

Next - of prime importance - the full ad- 
vantage of the General Electric Company’s re- 
duced cost ('f manufacture has been given to 
the public. 

And the present price of the perfected 
Edison Mazda lamp is about one-hatf that 
of the firdt, brittle tungsten lamp. 

The Dream Comes True 

So. with lower cost and a better lamp, 
Edison’s dream of the Sun’s Only Rival has 
come true. The waiting millions can be served 
now that electric light costs so little and docs 
so much. 

Now, you can have Electric Light in your 
home, your office, your store, your wetory at 
a price you have been waiting for, if you use the 
1-atest invention -Edison Mazda Lamps, made 
only by the Oeneral Electric Company. 



Buy these Lamps and see how Edison’s Dream has come true for you. 

Sold b\ Electric Light Companies and Dealers everywhere. 

General Electric Company 

Main Lamp Sales Ol^e : Harrison, N. J, 

Principal Office: Schenectady, N.Y. S^es Offices in the ft^loWk^Cirietr' 


I •A lor a>lAi*iHirs( Eire- 
irlo Mo>^r«n. tho Cuor- 
nntoo «l IbKoltonM «» 






Courtoiy KltKaHurtUat and CSumical 

Clwrstec M alMlIic tamu* with moltMi mcUL Electric ■tcel furnace tipped to pour out ita charge. 


How Electricity is Aiding the Chemist 

Some Principles linderlyinj? the Application of Electricity to Chemistry 

Hy Prof. NN'iHittin H. W'alker, Massachusetts Institute of Technology 


R aw material and energy, theee are the two enaen- 
tlal factor* which go to make up every Induatrlal 
chemical proccas With the exception of the rare 
aaeca of the atmosphere, every object around ua U aua- 
ceptlble of chemical change, and hence available to a 
greater or leva extent aa law material for aome chemi- 
cal proceai The poaalbllltlea of tho chemtat are In this 
direction unlimited The second factor, energy, waa 
for many yeara supplied alraoet exclualvoly in the form 
of beat derived from the vombuation of some kind of 
fuel, and thua limited In many wayh the chemlat'a 
activity It la only within the laat quarter of a century 
that there haa been auppUed to the manuCacturcr In 
eomnterclal quantlilea, a new form of energy, namely, 
alectrlctty. With the developnOent of powerful electric 
generatora hameaeed to great aourcee of water power 
there haa been rendered available a form of energy 
deattned to play an Important part In the Industrial 
development of the country. When chemical change 
la brongbt about by the application of electric energy, 
we have an eleciroehenUcal proceee, and the art Is 
called olectrochenrtilry. 

It would have little value simply to caUlogue the 
numy eucceaaful applications of electrochemlatry which 
have been worked out, or to deecribe the great Indus- 
trial plante baaed on electroehemlaal preceases which 
have grown up In America .within the last decade 
Bather we wMl attempt to point out some of the prln- 
eiplea naderlytug tbd application of electricity to chem- 
ical Industry', and to give a lew examples lllnstrative 
at each general class. 

Sieotric Cowdactancc aad Decompaittton. — When a 
ciiemtoal tuMtance sn<lb m ayrnmoo salt or blue vitriol 
is dtaadlsml in water. &is, (or the moat part broken up 
«r aepart^a into aleotrteiaiy 'Charged atoms or groupe 
tf atenpe «all«d ions. When a cttirent of electricity 
(rm Ihwui ispetemal aottree to led Into such a eolu- 
iUdfi, It Is thrirngb the solution by these 

fern-' the cumnt enters. and loaves 

eUwtrodesl these ions are d«- 
.Ik^nttad ahd taka ^rma tknoornmt the electrical energy 
'.jjeoatskty ta «hww* into tka eotrespondlng ele- 
imllltklHlok>^l:(l«a||M^ tilMIto wlltoA am aieotrie current to 
-h af-'btoa VttrM (copper sul- 


pbate) metallic copper separatee out where the current 
leaves the hath, and sulphuric acid is formed at tho 
other, or entering, electrode This ability of the elec- 
tric current to decompcjee chemical compounds into 
their constituent parts la called eleoJrolyalB, and forma 
the twele of many Important Induatrles 
mti-Lfrolgtit of Halt — t'omroon aalt, aodluin chloride, 
is one of the cheapest as well aa one ol the moat Im- 
portant of our chemical raw materials From It thi ough 
intricate and exponalve processes the re haa bc-c'ti made 
for centuries the csuatlc soda and aoda ash used In a 
hundred Induetrlea, such aa the* uianutactvire of glass, 
soap and textliee At the same time from ihla aall hy 
another complicated proc'eaa the bleachlug powder of 
commerce waa produced BlectrocbenUstry has changed 
all this. At present by simply paaalng a heavy cur- 
rent of electrlolty through a strong salt aolutlon. caus- 
tic soda to produced and drawn oft at one electrode, 
and chlorine gas, which when abeorbtid by common lime 
makea bleacklng powder, is evolved at the other Com- 
pared with the older proceasee, this electrolytic one Is 
Slmpllelty Itself. Although there are many millions 
of dollars invested in the old processes the time Is 
rapidly coming when they muet give wry to tho new. 

In a very similar way, namely, by passing a current 
of electricity through a hot solution of potassium chlo- 
ride (the "muriate" of commerce) and allowing the 
two products formed at the electrodes to rest i on each 
other, Is formed the potassium chlorate used In such 
large quantities In making all kinds of matchoe This 
electrolytic process to carried on at a number of pUces 
In the United States and has entirely sutterseded the 
old metkod of making this important chemical 

Reftninp o/ Kffato —On this aame principle depends 
the enormously important industry of the electrolytic 
refining pt copper, by which during laat year alone 
something ever 1100,000, OOO worth of pure copper was 
prepared fat the market, bealdes the recovery of sev- 
eral, ittttttolis dollare' worth of silver and gol. from the 
waste. The crude or raw copper to cast into slabs 
Wbfrii gre made the entering electrode (mode) for a 
heavy sdeotric current paealng through a copper sul- 
phate Mlntlen. Pure copiter to deposited from the cop- 
per eolation on a very thin sheet of pure cop- 


per which forms the outgoing electrode (cathode), 
while the sulphuric acid set free dissolves fiom the 
I rude copper electrode an amount of inetallii coitpcr 
equivalent to the pure copper deposited ujinu ihi 
tathode The supply of i o)U)er sulphate soUitiou Is 
tiiuB kejit constaiil Ht luaintaliiing the (oiidltions 
within certain llmlln the current Is selective in its 
action, transporting onlv the jiuie copper from the 
crude slab or Ingot over to the oilier electrode where 
It appears as rhonilcallv pure metal Blmllar methods 
are used for leflnlng other metals such as silver, etc 

Hi tal Pliiting —All electro plating is done hy the' use 
of Ihe electric method Just described Jf we imagine 
the Impure metal anode replaced by a pure metal one, 
be It of eopiier, nickel, silver or gold, and the cathode 
sheet leplaced by the object lo be electro-plated, we 
have reproduced a plating l«ttb Objects of great size 
such as tubing and conduit pipes uie now covered with 
sine In this way Kleclroiyplng Is but a variation of 
the samo process 

Hetaltir Alumin(u?s and .Sodium — Ceilaln molten 
compounds have the property of conducting the electric 
current and of breading up at the electrodes Just as 
salts In water aolutlon do Of special Importance In 
this connection and depending upon this fact Is the 
preparation of the metals sodium, magnesimu and 
aluminium When a current is passed through molten 
caustic soda tor example tills compound is broken up 
the metallic sodium separating at the caUuKlc and the 
remainder of the molecule, oxygen and water vapoi 
passing out into the air Tho molten sodium I-- cssi 
Into Ingots and preserved under petrok-uiu 'ul It 
to of great use to the chemist and Is now miul. ,it 
about one-fourth the cost of what It cotild IdiuimIv 
be produced for by strictly chemical mean- 

Blit of much greater Importance* la the uiauutai tin i 
of aluminium, a metal more abundant than Iron, and 
especially nol(*d for Its lightness and silver like aiipeur- 
snee For many years chemists had searched for a 
cheap method for producing Hlumlniuiu Inasmuch as It 
is more abundant on the earth s am face than anv other 
methl, and although the price had been reduced from 
five dollars per pound It could not iw made bv chemical 
(OonMnutd on imot t ' ) 
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SM^OniffCittf^lGiliX 



f)ac«d 4HJ*- jwi 

“cIwncBt*,’' bot ’^iwas ^»u<!h 
jJWwkU *k«t bts tliiwj.v n^ the k — ^ ^ 
asolbins {« •bwwliintjy caniiiTOb^Jv 
ftB|^ttcati<m of IttH «iuilym» oadi ^ 

we nuoteiiH pligr the leading if^c,1to’, 
of potoplutt inaamiieh m tiie fd 

ntwMln ie capable of combining tri^ lOl^ iljd t»-! 
deiSuite number of albumen tnoleealee^ to aplft . 
them off again to beconH: a part of the brinff'^ppt^ 
to];tlftam, while the add portion keepaoa. a*«iitdlhtf»g 
new material. Instnad of the ehromatfii, fbt enttop^, 
having a conatant compoaitioti, the proportioR of 
acid and albumen in constantly (hanging, aoodrding 
to varying condifioiix The vfotk i» extrauefy 
sjiccialii^. but of trcimrodous inipurtaaeei ft trilt 
furnish the raw material for result* «f gfogt 
cal importance, a* well a* of thoortttcal 


SCIENTIFIC AMERICAN 

Founded 1846 

NEW VORK, SATURDAY. SEPTEMBER 16, 1911 


liu .rpiirniod CbarlM A Dsn Munu HrMirt>-iil 

I Mil.. I 1 I '‘i]vor»e Dtmi ft, syorrtfBry aiiD ’l’fes*iir4.r 



The Scientific American Publications 



'J'Ik jiuiiiiiiK oj Ihu jourufi/ n to r<'<oul (ucuraiel^ 
iiiid in timpli iermt, the Korld’t progrets tn tcienhfic 
!■ iwwlfdiji and tudinlt ml lu liiri rment. It ifcln iu 
jiirieHl Ihti uif uniuitwn in a form so readable and 
Knddy undei stood, as to set forth and emphasize the 
I nhcieni i hatnt and / asc ination of sen nic. 


The Coming International Congress of 
Applied Chemistry 

A t the timt' of tJic (’olutiibian Kxjiosition at 
( hicago in 189.8, two hundred chemists of 
'.arious riationalitn s coinencd at tin 111- 
iitation of the Ann rtenn ( hcttiieal SiM'Uti and the 
World’s Congress Auvilinrv .So successful was 
tins niieting tliut it was deeidi d to tstablisli a tri- 
1 nnial international eoiigress Aeeordmgle , the fol- 
lowing tear the first International Congress of 
Applied C'lieinistre was hedd in Hrussels Since that 
time, at intervals of two and three eears, th<' Con- 
gress has lonvened at Pans. \’ienna. Pans, Perliii, 
Home and J.oiidon Tlie Sewnth Congress held 
in l.oiidon in 1909 was attended lie tour tlioiisand 
one hundred iiumlars, flH ■) pajit rs were jirc st ilted 
and the final n port of tin Congress occupied oet r 
four thousand pages in print. TJie Eighth Inter 
national ( ongress is to lie held in tins country next 
lear. the o)i( ning nieelmg lx ing in ashington, 
while tin Congress ]iro|)er will hold sessions in New 
^’ork 

Tin oulconn of thesi international iin etiugs lias 
he eii to tstablisli uniform standards and to soUc 
iiiani prohh nis of international uiiinirtaiict At 
tin last Congress thirteen topics wer< projKised to 
he reported upon at the next Congri ss. Some of 
these questions relnti to tin uinfitation of methods 
ot food analysis, the uinhention of terms for report- 
ing aiialvticiil results of soils, fertilizers, and ash. 
the establislinient of a eentrnl bureau for ferineiita- 
tion organisms, the question of securing greatir inn 
foriinty in tin comme-rcial supplies of iKiteiit drugs, 
the eoiisen ation of natural resources, etc 

Proleibh fin ri fiort on tlie international putt nl 
tpn stion will hi of griatest interest be cause it ni- 
Mihes tin probliTii of scerec) lersus |)atenls in in- 
dustrial elniiiistrc It is hoiM>d that a general dis- 
lUNsion ol tins jiroblein will lead to a closer 
.irtilntioii of tlie manufacturer with educational 
eenli rs Wire the tlicontical elieiiiist of the uin 
Ai rsitc lahor.itory iieruntted to eriti r the commercial 
laiiorators ami ))lant. nicalcul.shh hi in fits would 
rt suit It IS so case in cln inn al o[« rations to keej) 

II proiess stint that thin has not been much 
iiKiiitni to exposi nnthiHis under protection of 
p lit Ills In imi it would he impossible to securi 
loiliiil protietioii on somi inqiortuiit Jiroeessi s As 
■1 eonsi i|ui HI I our profi ssors of eln mistre find it 
(lil)i(ult .111(1 will nigli nn|iossilil( to kei p abreast 
ol till Iniiiv IS rig'irds i oimiien i;il prai tiei Tin 
null llu\ li.'ieli nn not sufiieii nth pn|)'ired to i liter 
till fii hi ol (Oiniiiireinl aitiiite In n asoii of tin 
h irrn rs i ri i li il in iimnufaeturi rs in fin )mth of 
tin instnutois ol i In ooslri It is gri atlc io bi 
hopid tliat soiiii w.i\ non bt tounil of sole iiig this 
lirobleni. as it would iniiloiilitedli result in raising 
tins nation to a liiglu r plain in tin hi Id of eliem 
leal aetniti In (onioun for uistaiiii mam' uni- 
versits proftssors an iinploiid as eoiisultmg 
experts in hugi eln luieal works Thus thee art 
brmigllt into closer loueli willi praitu.il ajipiicatums 
of eliemicnl principh s wineli accounts in part for 
Cm rniain s premier position in the fit Id of ajiplied 
i In unstn 

Tin Ihghth Congress will unhnUv take up 
matters of illferest not onlv to tin ehennst but to 
tin gtinral )iiiblii as WcU. To stiiiiulati popular 


inteiv*t, four Kimf>tificd scicnor lectures will be 
given by roprcflcntHtlve nicn of different nationgli- 
tlcs, 

'I'he committee in oiiArge of the CJongress is now 
(oiiecrned with the formicating of rules to govern 
the proceeding*. A sot of twenty-two suggested 
rules ha* been published, and an uivltahon is ex- 
tended to anyone iBUreated in the matter to criticise 
the rules before the first of December next These 
rule* apply particularly to those wlio are to take 
an active iiart in the Congress, and relate ehiefly 
to the presentation and publication of papers. In 
order to avoid the confusion that has existed before, 
it is sfiecified that ]>a)>ers must lie prepart'd for 
this Congress exclusively, and must not be read at 
any previous meeting, or be publi.shed in any peri- 
odicals before the Congress eoiittiies, and at no 
time may a paper he published elsewhere without 
giving credit to the Congres* Thi papers must 
he In the hands of the committee before June 30th, 

1 5)1 a. 111 order to be published and distributed at the 
iiieetiugs. Altogether the arrangement* made by 
the eominittce seem to Ik- of a very direct and prac- 
tical nature, which should contribute largely to d»e 
Nueeess of the Congress. 

Our Consular representatives haxe been active 
111 stimulating interest among chemists obroad, with 
very gratifying results A number of affiliated as- 
soeiations expect to meet with the Congress, and 
lienet an iinusiiallx large gathering is assured. 
Asidi from the direct benefits to chemists, excep- 
tional conimi-rcinl advantages should he presented 
hv reason of tlie fact that many leading representa- 
tiies of foreign inaiiiifacturers will attend. The op- 
l>ortunitv should not he ignored of adx'ertising the 
ad' anl.'igi's of New York city as a manufacturing 
distributing center, and thus encouraging the 
establishment of hratuh manufacturing plants in 
and almut this neighborhood. 

Dr. Albrecht Koeeel 

D H ALBRECHT KOSSKL, professor of 
physiology at the L'niversitx of Heidelbirg, 
has arrived in our country, on invitation 
Irom Johns Hopkins Uni'ersitj. to deliver a course 
of lectures on "The ('lieinical Constituents and tin 
Physiological Role of Proteid*.” With the fact that 
Dr KosseJ received the Nobel Prixe in inedictne for 
1910, most of us reach the limit of our information 
uhout this very interesting man, althinigh It would 
sieiii that a work deserving of such high distinc- 
tion in the field of medicine should apjieal to a 
large portion of thi lav public 

Professor Kossi-l’s work is much inori subtle and 
more far-reaching than producing a iitw remedy 
for soiiu old disiase, or devising a painless sys- 
ti in tor administiTiiig drugs His work has to 
do with discovering the nature of e« rtniii groups 
ot atoms that make living cells do thi man,' wnii- 
dirfiil things tliat an so mtimatel,' connected with 
hi'int/ And it is b.-caiist wc niav well hope tliat as 
a risult of this work 'vi shall bi euabltd to control 
till chemical acti'ltus of cells that are not b< ha' mg 
iiorinallv, that the s})eciall*ed stud' of "protelds" 

IS so iin|M)rtant for medicine 

Tin anal' sis of the h'ing h.id,' as far as the 
"eell " was com ph ted over scvcnti yiurs ago. Later 
(III kcrnil of li'ing matter or "liuckus'’ was the 
focus of attention as the seat of the "vital " cell 
aetivities , and then tin* was further dissected with 
the impro'cinent in the mechanical and the cheniical 
tichnique of microscopic research, so that certain 
special organs within the nucleus became the ob- 
jiets of much questioning and speculation among 
biologists. These are the so-called "chromosoiuea.” 
So far tin .scientists had to deal with things that 
(Ottld hr seen Beyond that point the mieroscojK- 
could not help, iu apjdying the methods that led 
from till molecule to tin atom and then shattered 
the atom. Professor Kossel was a pioneer. For 
mall' years he lios been working on the chemistry 
of till complex suhstanec# that art jireseiil in cell- 
nuclei and tliat seem to have a close relation to the 
growth of protojilasni. The ''nuclein" isolated from 
eells by Miescher in 1871, turns out to be a whole 
stries of compounds that arc charaetcrixed b\ 
possessing an albumen baNC and a nucleic acid 
radicle. These Kossel identified with the ‘chro- 
matin substance of the student of cells. On the 
basis of hi* work Mnlfatti and LUHcnthal showed ■ 
whi' the different cell cmistituents reacted so dif- 
ferently with anlUn dye», the basic d,ves combining 
with “proteids" in tlic cell in proportion to the 
amount of jituMpbortt* preaetotr— 'but the amoei^ 
of phoRphorus the amount of nucleic acid. 

By very delicate methodJI of digestion with fo- 
ments, acid* and alkalip* Kossel succeeded in Iso- 
lating a number of these “nucleins’' and even pro- 


tile jUffUtd of the Balftstroe 

D URINO. tii6 last few munths Amyrtcan 
ncwiqianera have the well-worn tale 

of the ''Peruvian raifl-tree,”' whieh ufford* 
protection against drought. The kave* of thi* tree 
are said to have tlie property of coUdenaiug ataio*' 
jdieric moisture in large, quantities Un^ prompitatfiig 
it in the form of rain. Apedtithtg tO eaie writer, 
“the water fatb from tbo b^ves and ool*^ frojp the 
trunk and forms veritaWe rivers, wtttdft clwi, be led 
an irrigating canals to any jwint 'di»ir^. M^itiig 
liberal allowance for erapoFati^ .gltd ion, a 

square mile grove of would aupljidy for di*- 

tribntiun abwt 100,000 gallons of wat<» daJIj',” 

On the strength of shrniUr stories one of the tryc* 
to which the name "rain'tree’’ lias bach btoat often' 
applied, vis. AtbiszUi (or Pxtheeolffbium) 
has lately been exploit^ and sold extensively in 
Anstralia. The virtues claimed for it hate proved 
to be altogether iHusory, althougli it is useful 4a a 
shade-tree, and U wiAdy plants for this purpose 
in semi-tropical and tropical countries. 

The legand of tiie "raln^lrce” or "ralnlng-tree'’ 
date* bock to (he stories of the Kortunate Isles, 
where no ram fell from the skies and the soil was 
refreshed by the moisture abed by a tree of the 
sort described. The early navigators brought home 
stories of similar trees in the East Indies, in Guinea, 
Brasil, etc. The Peruvian rain-tree appears to have 
been brought to the notice of the world by the 
reports of a United State* consul in Peru, alamt 
1 877. These rci>orts were widely quoted at the time, 
and led tlie government of India to seek infurma- 
tiim on tlic subject from the aathorities of Kew 
Gardens. The loveatigntions of W. T. Thistleton 
Dyer brouglit to liglii a plausible explanation of at 
least a })art of tlie rain-tree stories. 

The traveler .Sjiriicc reported his own exfieri- 
I'lices with the rain-trec a* follow* 

"Tile TamJa-caspi, or rain-tree of the eastern 
Peruvian Andes, is not a myth, but a fact, although 
not exactly in the way jHipular rumor ha* lately 
presented it. I first witnessed the phenonimon in 
.‘September. ] 8.5,0, wlien residing ot Tarapoto. I 
had gone one morning at daybreak, with two assist- 
anls, into tJie adjacent wooded hill* to botanise. 

A little after seven o'clock we came under a lowish 
spreading tree, from which witli a perfectly clear 
sky overhead a smart rain was falling. A glance 
upward Nhowed 0 multitude of cicadas sucking the 
juice* of the tender young branches and leaves, and 
squirting forth slender stream* of limpid fluid." 

This IS not the only explanation. That many 
plant* *|)ontanei>usly exude moisture under suitable 
condition* is well known. The phenomenon is 
called "guttatioii," and ha* perlmp* been most fuUy 
dcacribed by A. Burgerstcin in hi* work “Die 
Transpiration ilcr Pflanxert" (Jena, 1904). The 
moisture drawn up from the root* of plant* most fre- 
quently pa*sc* off into the air in a gaseous formj 
i c.j by transpiration. If the air is saturated with 
moisture, and if the supply of moisture to the n«)t» 
is coploUN, then liijuid drop* will be exuded some- 
times in large quantitie*. MoliNch records a ease 
in which a single leaf of « »iieeic* of (lolocatia gave 
off 1»0 drops p-r minute. Burgerstcin gives a list 
of S41 plants, belonging to 101 famlHcs, In svbicli 
guttation has been observed. 

This process goes oii chiefly at night, and io 
cloudy aSd foggy weather! i.e., when the relative 
humidity of the air i* higbcsL It is altogether 
prohaUe that in the moister parts of the tropics 
there aye trtjes which exhibit this phenatnetunt in 
such a degree that the nunte “rain-tim'' way be fftf 
tingif kip^led to them. It Is. hoxVevcr, tsertitin that 
tui sttdi prate** can occur in a dry etlntote, and tlui , 
the pro^ol to plapt the tointtfee •» a panitoea , 
$gaia»i drot^bt ll entirely olpaiericah ^ ; 



AMERICAN 


Artificial Rubber 


Another of Nature’s Laboratory Secrets Unmasked 

By Ira Remoen, l:*resideiit of Johns Hopkins ITniversity 


4*i)»We«l Uttt itMy luUI ott eCoo4e a la makios «aougb 
laRiRO to iM mar* tMT kad It. Th« nioUiod used 
bf Uiftm WM ontlNiy tttd«R0a(l«at of tbe Indtco alsnts. 
TlHt )>MI4 wu exttemety onukil aad thero «««med to 
be M Drenaiae in Ute netbod of future eoounercltl euc- 
««ML A enarber of & oeatwr later or tberMbteit the 
^ tenutfliwtttnir wm eapolirim Um world wtui nrtiactei 

Aba ooottiMAiaa of tbe Indlfb planter^ if not 
fone, wa« fotng. And now the chemical world U all 
"acfis over rubber, ^(rt year a apeclmen . of arttflrial 
robber wae exhibited at Berlin Identleal In all lt» 
pfoperttea with tbe natural aobatanca. At present 
theta appaarv to he sure, to be little prospect Of early 
OMtHBereta) tuooess along the line soggested, but the 
reauUs already reached are of such interest as to Incite 
to many efforts to aolve tbe problem. 

First a few words concerning rubber. This substance 
is obtained mainly from South and Central America, 
though, of late years, owing to tbe great Increase lu 
the demand tor It, plantations have been started, espe- 
cially In Ceylon and the Malay Fenlnsuta^d Arcbt- 
palago, and these are now contributing to Im world's 
supply. In 1909 the produetlon of rubber is suted to 
have been 70,000 tons It Is obtained from various 
trees as Weoco brastitensis, .Vonlhat Olatiovd, CastUloa 
tbuticm, yuntumia elattioa, fiftu etortica. ffanromict 
specjoso, stc. Deep incisions are made near the base 
af the tree. The liquid flowing from these Incisions 
is heated to drive off most of the water and the residue 
la the Impure rubber of the market. The valuable con- 
stltnent is oaontchouc, a colorleaa, etaatlc, amorphous 
substance. This has long been known but little has 
been learned In regard to Its chemical nature until 
recently. 

in general terms it may be sUted that chemists do 
not like to work with gummy snbstances, but prefer 
things that crystallise, or that boll without decomposl 
tlon, or that form deflnite crystalllsable products Now 
caoutchouc do«s not orystalUte, It does not boll with- 
out decomposition, and until a few years ago It was 
not known to be capable of yielding deflnite crystalUte- 
ble producU Great Impetus was given to Its study by 
the (Itscovery of Harries that it forms a welMellned 
product when treated with osone, and that the or.onlde 
thus obtained decomi>ose« when boiled with water nud 
yields levuHnlc aldehyde, a subaunoe that can easily 
be Identified 

It has also been shown that caoutchouc foims 
a so-called nltroslte when treated with nitrous 
acid, and this nltroslte can also easily be Identified 
These facta make It possible for the (-hemist to t«*]l 
whether he has caoutchouc In hand or not and the 
selentlflc study of the substance has been materially 
advanced in consequence. Before the discovery of these 
facts a product bad been obtained nrtlhc-lallv that was 
described as "like rubber," but the question whether 
It was Identical wltb caoutchouc or not could not be 
definitely answered Mow It Is poaaibki to determine 
with certainty whether a substance Is or la not caout 
cbouc 

To Identify caoutchouc after you get it is one thing, 
to determine what It la is quite another The first 
step towards the solution of this problem was taken a 
number of yeara ago when Orevllle Williams showed 
that when rubber Is heated to deooraposltlon a very 
volatile lubstanee Is formed which he called "Isoprene " 
This bolls at 36 deg, C. and Is a hydrocarbon of the 
formula OJH*. Iwtor Harries found that thla same 
hydrocarbon la formed bf the action of moderate heat 
upon oU of turpentine and other terpenea This iso- 
prene has e«ine to be the chief factor In the artificial 
prepacation of rabbef; for It to t))ls sutvstance which 


A mwg wa ewt of Ia A o rMw Sofipliea 

J N ah induafrtel li^mratdry, comaittlng some 1,590 
bottiea of cbemicalh, U to no mnail }ob to keep even, 
tike ehemlekla la onier^ Tbe helpers upon whom the 
tetoli W totl O B , of tks bohtlsa to thely placet devolvaa 
kOV* Uttto ‘skill stnl; leas Ihterest In things 
ojkeilHeM. Hflieh the eh«e*lMto ore arranged by tbe 
hsethod, reageate Ate meatly found. 
jMkH jett^ link alter pcoiewgs4 teoteh In lu«t the pla<te 
tetipht o«t to be. Gwdhg to the yOst difference in 

r ' b itt bettlelt^ to gel any efltotoacF out of shelf space. 
Ig »^l^toe•hte rte! Itetot .W»o or three alpha- 

wbeo'^ttjl mtotelb H wmilletea through one, 


when expoaed to certain conditions is converted at 
least partly into caoutchouc 

That tooprene readily undergoes cliauge whs observed 
by Tllden who announced In 1892 that cue or the prod- 
ucts to caoutchouc. Later be stated that <ontatt with 
strong adds as, for example, aqueous hydrochloric acid, 
causes tbe ebaage of tooprene Into caoutchouc, at least 
to a small extent. Still later he claims to have dls 
covered that isoprene la changed to caoutchouc eponta- 
ueously. He says: "Specimens of Isoprene were made 
from several terpenes In the course of my work, and 
some of them I have preserved I was surprised a tew 
weeks ago at finding the contents of the bottle (uiitain- 
Ing Isoprene from turpentine entirely changed in ap- 
pearance. In place of a limpid, colorless liquid, the 
bottle contained a dense syrup la which were floating 
several large masses of a solid of a yellowish color 
Upon examination, this turned out to be India rubber " 

Harries tried to repeat Tllden’s work, but altbough 
he kept at It for seven years he was unable to cunfirra 
his results He says “Tlldeu must therefore acd- 
dentally have hit upon conditions which caused the 
I»oIymertoatlon of ttie Isoprene, but, and this is tbe 
main point, he did not fumisb the proof that he really 
had produced caoutchouc '* Klages had previously pnb- 
Hcly stated that it la impossible to produce < aoutchouc 
by tbe method suggested by Tllden Tbls was the state 
of affairs as far as tbe chemical public was concerned 
until lbs Bummer of 1909 Then Harries received from 
an Hlngtlsh firm a apeclmen of a substance which It 
was claimed had been made artificially by a process 
patented by Dr Helneiuann In England Harries found 
that tbe substance was in fact caoutcbouc. but he did 
not believe that It bad been made artificially Heine- 
mann's method consisted In passing acetylene, ethylene, 
and methyl chloride together through a tube heated to 
redness Harries could not make this work and others 
who tried it also failed 

Up to this time the oxiverlences of Harries had been 
anything but encouraging In November, 1909, he -e. 
celved from the Klhorfeld Coloi Factory some apoc. 
mens of artificial rubber which had been made from 
Isoprene by a secret process devised by Ur Frits Hof- 
mann This led. Harries to take up hia own experl- 
uiente on the subject again, and toward tbe end of 
lanuary, 1910, he was in a position to apply for a 
patent The method devised bv him consists In heating 
Isoprene wltb strong acetic acid In a closed tub*- Tbe 
product thus obtained is unquestionably caout< houo 

From the selentlflc point of view the probleni of the 
artificial preparation of caoutcbouc Is thus solved, but 
it Is a far cry from this to commercial success Qtveii 
Isoprene in sulBclent quantity and at a sufflclenily low 
price and the coramerelul problem will be solved At 
present trtiftolal rubber Is almost as pit clous as the 
diamond, hut. on the whole, the problem is In a more 
hoiveful state than the indigo problem was tor years 
after tbe start was made The* manufarturei s and 
those who are carrying on chemical lavestlgatlcins foi 
them are plainly of the opinion thai the work Is worth 
while That great firm, the Baden Aniline and Soda 
Factory (generally called the “Badtsche") has taken 
out a number of iiateuts In tbls field, and this Is most 
slgnlftcant It to this firm that worked out the Indigo 
problem and to now supplying the world w Ith artificial 
Indigo, havtsg expended In the prellmlnarv work rall- 
liona of dollaps! It Is this firm that Is placing the 
manufacture of artlfiotai nitrates upon a firm scientific 
baato— probably the moat Important problem before the 
world as It involves ultiraately the food supply It 
may aafaly he predicted that before many years have 
paaaed rubber will be artlfioUlly prepared In quantity 
suffiolaat to supply the great and Increasing demand 
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that has just come to hand. Staudlnger 
have aucceecled In Increasing (he yield of 
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out may therefore be through turpentine To recapitu- 
late, turpentine lotilalns pltione Plneiie Is loiiveited 
Into dlpentene by moderate boat Dlpentene when 
heated to a high lemiterature under diminished pres 
sure yields Isopiene Isoprene lan lie conveited Into 
laoiitihouc by heating It with conientrated acetic jcld 
and by otlier methods that need not be desc rlbed here 
There are other hydroiarboiis slmllai to isoiireiie that 
undergo changes similar to that by whiih isoprene is 
converted Into caoutchouc, and there Is tlieiefoie a 
prospect of the (tltimate prepaiatlon of a number of 
products similar to lutiber but differing flora It In 
soniH respects The lommercial instiiKt baa already 
led to the patenting of sotiie of the- processes involved 
This aspc'fl of the aubjert Is, however oi It apivears 
to be, of much loss Inipoitnnie than the main pioblem 
bilefly presented In this artic li* 

In the chetnical laboratoiies connected with the great 
factories, espedallv In Germans wlo-rc several Itun 
dred well trained i lienilsts ate fieiiuently engaged In 
a single factory, no doubt miidi work is now in prognss 
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To ovcmin* Urn** obataclea to speedy woik, the fol- 
lowing ayatem was recently worked out In one in- 
dintHgl tokoralory: The content# were first loughly 
grouteff At t« alipe. and then as to nature of contents 
BegiBnIng on the upper and lower shelve#, the con- 
tailtoni w«« ptocod In rowa from front to back The 
upper lojA tew Was numbered 0-9, the second row 10-19, 
th« tew 90*99. etc The laat figure on th« front 
bottle Hl^rnya toeing 0 and If the shelf did not ac- 
cotafatto^te 1.6 bottles from front to rear then the 
nuiatoura oorreaponfilng to the missing bottles were 
omlttnd, Mto »*tt row beginning with the next higher 
ten. Aw alphabetical and ntunerical index was then 
complttll. tlving a little desirlptlon of the chemical 
In each bottle (euch as (' u Sticks, commercial 
powderj apd typewritten copies made 


When a given cheinlc 
the index Is essential, t 


hand can be 
I. although It 1 
is sent after i 


bringing bsiH wl 
are to be replac 
placed in their 'ci 
by skilled worker 



T IIK Mlinplh lt.\ and directUPSB of aim obgorvert tn 
tio' I'hok*' of niatfilalB in iho old artg and oraftH 
lia\e ulwa \8 ellriU'd the adnilratlou of thoughtful 
men mid the wondiu ol luilous oiioii ConsidPi, for px 
aiiiiilp, liow luiliiiHl glue 80 happily anewerg the needs 
of the joint! fill uniting two plerea of wtKid, how 
eiisll) ll tan tie treated and how perfet tly it sihowB 
belli tenacity and adhealon ThN \alunble and com- 
|ili \ substance was known to the Egyptians, and thev 
aie said to have loft on lecoid descriptions of how to 
liiepare It of best guallly 

Ah to the metals we can understand that the an 
(leiil arlHlcers, once thi > heianic acgnalnted with the 
diflfRient ones, jierhaps by accidental smelting, Bhonltl 
avail tlietiiselvcs of snrh obviously valuable aids, thus 
also of wood and ol atone for building materials, bul 
there are many other aubstanies whereof the chohe 
IS remarkably diacernlng and ai>t, strongly suggesting 
that It was iiieieded hy niiuh patient investigation 
nnd keen observation 

Was It some rlav wniker making bricks for building 
who discovered that soft i lay might lie written upon 
nnd then burned as tiles to make imperishable his 
torical leiords’ Who first obseived the silk worm 
and leained how to unwind the cotoon, strengthen the 
thread anti weave tlolli from it to make the garineuls 
ol the rich' The ancients knew how to mat wool 
fibers together and make lelt They must have under- 
stood that the charattci of the surface of this flbei 
is unlike that of others and why it makes felting 
Those ancient t raftsmen evidently possessed a spirit 
which wag eager for resean h and experiment and 
whlih overcame nianv diflltulflea of Isolation and 
poverty 

Modern times can point to triumphs of Its technol- 
ogists In the simllai sean li for suitable niaterlaU to 
apply In the arts Hut the needs now are broader by 
the very fact of our greater resources to draw from 
and our vastly larger fields of activities. It becomes 
necessary for us to develop a much greater devotion 
to resean h into the properties and adaptations of ma 
terlals We cannot be contented with our present 
knowledge We must have a laiger variety of mate- 
I lalb than wie arc yet acquainted with If we are to 
advance In Ihe arts of construction, transportation, 
agrliiilture and inaniitactures We need also a better 
at quaintanre with those we have If we are to use them 
to best advantage and equal the older craftsmen In 
aptness of choice 

The uncovering of a new product or the application 
of newlv discovered properties of an old one has 
jiosslblitles foi adding to the wealth of nations which 
tan hardly he estimated 

rtic extrattion of oil from cotton seed, an Industry 
whith did not exist before the civil war, has now 
icaclied a production valued at one hundred inlllloii 
dollars annually 

Tile virtue llial lies In carefully selecting and com- 
pounding lenient materials befoic cabining them at 
a lilgli hi at lalher than taking them at ranoom and 
burning al low temperatures has, In twenty ycais lapse 
of time given us fhci Portland cement liidustiy total- 
ing seveiiiy tiilllloii dollars annually, and has almost 
extinguished I he natural conient industry which pro- 
tiucod not nioie tlmn a twentieth of this In Its best 

The Industry of inaiuifm lui lug dynamite has grown 
till mote than fifteen million dollars worth are munu 
factured annually. What will be the i orrespondlng 
vuUie when tills powerful agcio \ tins been made safei 
III the lowering of the '-freezing ixunl of nltroglyi erln 
,iiol In other stabillzlBgNlmprovcnients and shall be 
mitodiucd Into agrlculturt; foi the breaking up ol 
subsoil I louring of forests, N^nd dialntng of swamiis’ 
l„i-.tl\ we must exercise a ci'gtrol ovhi all materials 
wi pill ( base, examining them^ltlcally Ixvth to de 
nimiiK HiiltaWllty and to appialstythe mnrUct value 


Engineertiig, which now' involves so much more thau 
was meant by the term a generation ago, Is more con- 
ceined than ever over the qualities of materials which 
are oftered to it In attempting to determine these It 
hnds itself in need of resorting to instrumental means 
of manifesting rilfferenees in properties in order that 
fallible human judgment may be eliminated as much 
Uh possible The movement began by demands for the 
preparation and preservation for (lupllcatton of the 
standards of weight and measure Railway engineer- 
ing was Insistently calling for a deeper study of iron 
and steel This resulted in a most Intimate invesllga 
lion nt the rhemlcul coustltutlou of steel and brought 
about at the same time the develo|imenl of ma< bines 
and appatatus for observing almost all the physical 
qualities of materials, l-^ter years have brought us 
demands of the same nature, not only from the con- 
strue tlonal arts but also from every branch of manu 



Determining the bent vnlne of fuel. 



The machine on tlW t«Ue vw twed in testing mtteb 
of the oemeitt used hi the Brookljm Bridge towers. 
In the foregroviHl ^ $ portsbie tirdraulk 
cMneat-teatiAt raadiiae. 


factnriag. The pnotlee of the art of testing now !#• 
eludes the chemlonl, physical and meohnnleal studies 
of all klnde of iron, steel, copper, alloys, stone, cement, 
clay, coals, paper, paint, rubber, wood, textiles and a 
host of materials used in technology. 

Out of this has grown a larger development of the 
governmental agencies which were established only as 
repositories of the standards of measures such as was 
originally the case with the Conservatoire des Arts 
el Metiers In Paris. Many nations endowed aolentlflc 
stations for the applications of precision measurements 
The Imperial Physical Technical Institute of Char- 
lottenberg, near Berlin, Is one of these, and is the 
most ImporUnt and raluabJe standardising laboratory 
In the world. It is composed of two departments, one 
dealing with the standards of meiwureinent and ob- 
lalnlDg correct data as to physical forces, the other 
ileallng with determinations of the accuracy of teebnb 
cal instruments submitted for the purpose and to be 
absorlved in their turn Into use as standarde In other 
laboratories A staff of more than one hundred experts 
and assistants is entirely supported by the govern- 
ment for this purpose. United with this is the Royal 
Material Testing Bureau of Oroea Uchterfelde, whoso 
object Is to applv results of research directly to tn hnl- 
cal problems and routine testing of matertala It has 
the following departments I, metal testing; 2. build- 
ing material testing; S, paper and textile testing; 4. 
metallography, G, general chemistry; 6, oil testing. It 
employs over two hundred persons and makes many 
thousand tests annually In these departments. Thus 
the co-relation of research and technical Interpretation 
can he adjustefl nicely under the guidance of the most 
skilled and patient investigators that the realm af- 
fords Frani s Austria and England have institutions 
of like aim 

We are now abreast of the world in this Important 
application of science, for oiir Bureau of Standards 
in Washington, founded by Act of Congress of 1901, has 
bsen operating for several years under the able direc- 
tion of Dr S W Stratton, and has made many valu- 
able contributions to the literature of the science of 
exact measurement. Congress has continued to pro- 
vide generously for the malntenanoe and extension of 
this work. Regarding the value of the chemical de- 
partmenta of the bureau, Dr Stratton has said. "The 
relation of the chwulcal work to that of the other 
sections of the bureau Is exceedingly important. 
Scarcely a problem can be taken up concerning con- 
struction or the properties of materials that does not 
involve chemical analyses or the co-operatlon and ad 
vice of expert chemists. The entire work of the bureau 
has been greatly strengthened and its efflrlency In- 
creased by the organisation of the work in chemistry." 

A new section has been organized to provide for ths 
routine testing required by the departments la making 
their purchases oC sllppllss 

Perhaps the most prominent organisation under one 
bead avalllnf: Itself of chemical examination and 
1AI| df kll l||a«npplieB Is the Isthmian Canal OommlB- 
siosi, since its work constitutes the largest piece of 
construction and the largest housekeeping prqpo- 
sUlOK that have ever been combined As this calls (Or 
an expenditure of |300.0{H1,000 within a deoAde, it earn 
be teen that the supplies of materials are an lotportant 
factor and demand cloae scrutiny. 

These methods are applied by the Commhnlqn and 
the Purebaaing Agents* offlee is otmeen^ ovey the 
quality of the bronze wire bought for mcoqUIUt seMwns 
Just tts It is over the Portland cement which wlU he 
rCddIrad tor the dams and locks. It wwM td Ichosr 
the oom^ltlon and strength of the etwl used. In eon: 
structinh, thi Babbitt metal used lit engine 'jjiearlags,^ 
the dynamite used In blasting, and so on through a 
thousand things as diverse. This is on (hs verr 
correct theory that the United States should get full 
value for everytblmt It purchases, uhall of large. 





Pui of tlie r«fri8r«ratiiig plant. 


8bop for making and repairing instrumentH 


Besides these government laboratories there aiv 
many others In this country which practice chemical 
and physical testing of materials for determining their 
qualities and ralues Some of the largest of them 
are operaWcl by the railroad companies, and ^ulte a 
number by the great manufacturing corporations In 
tha latter case some concern themselves only with 
their own product, some with all the materials they 
purchase, and some have detiartmcnts adapted solely 
to research Into the properties of materlnls, applying 
the results to their factory practise 
In all the large centers of population and tnanu(a< 
turlng are to be found laboratories where the needs 
of commerce for the testing of materfals can be met 
The same great variety of substances and fabrlca arc 
submitted to the chemists and physicists on tbsir 
staffs, who are frequently appealed to for the decision 
of Important questions Yet In the application of ma- 
terial testing to the industries one meets at times a 
marked Indifference to Ks ecojiomlc ^Vantages This 
ih the more curious since there are so many esses 
where they are obvious and so many whbre successful 
manufacturers testify to the luiportanco to theni of 
upholding this arm of efflclenry c, t» 

They know that In many raw materials entei ins 
Into the manufacture the presence of an adulterant or 
an Ipert substance tarries a greater penally than the 
mtre payfflent for the useless clement The foctovt 
and handling charges accumulate ssalnst It just as If 
It was a valuable element and the output of finished 
material Is reduct'd 


If, for example, one wishes to neutralize add solii 
tlouB with lime and employs an Impure lime Instead 
of a pure one. he will uee more of It and he will be 



ITaltad 9taU» oUndard of wans— kilogrammo. 


obliged to dNonee of more xhuim possibly carrying 
with It absorbed valuable giibstHiiees If one tises a 
tool whose fuel value measuied m heat units, Is less 
Ilian that of a coal used by a eniupetitor he will hkelv 
feel the difference, not alone In his loal bills, but In 
bis labor Items for stoking and for diHposal of retnse 
The manufacture of silk flbrlis fninisbch another ex- 
ample (One would thltlk that anv inanagei using in 
large (inantltles as his chief rayy material a bulistante 
more costly per pound than i oal Is per ton yvoultl 
be solicitous to keep ex8( f record of tlie moist me In 
the lets he would buy that be nilglil Unoyy thelt abso- 
lute dry yyplghl, oi 'Vondltloned yyeigbl," so I'allpfl 
Vet lu the rase of raw,’ silK as iibcd in this eimntry 
we see something remarkable lio,,ih'l 1127 pounds 
worth IkS.-l-d 7K4, were Irnporled Into this country 
In 1S09 iHlfl Spedal trains tlew across the lontlnenl 
at high speed to bring the lapnnese Importations from 
San Francisco to \ew York ( ity So yalnable was 

this raw material that a gain in interest mid insur 
nnce was made In this haste let only l,29S,7n« 
pounds yvere offlriallv '‘(ondltloned' for moisture oi 
examined foi other non-silk subbiamrs at the silk a‘ 
soelation H laboiatoi) In ,S’ew Yoik lUv during thi' 
same period Of course some silk manufat t urei s have 
thelt own silk eoiidltloning laboi atorles but they an 
\ety few Mot cover thesi' (Igiiies are (oiifionleil with 
the statlsties of i ondltioning in lOiiiope whise ion 
sumption of rayy silk is r.tpidh being atiitioai lied by 
that of Ameilis In the Mibsn conditioning bouse lu 





Its Mystery and'l^ ^^ficttjice for 




Al^tNi J. jL^itkii 




.YSIS or catnlytlr ftt'tlon has b«>en somewhat 
inly defined To give a rigid definition la 
nils is difficult, or perhaiw Imposaihle, and It 
iri' preferable in an article of this kind to 
I lie phenotnenon, rather than to attempt t* 

or various reasbna. advlsahle to follow Ost- 
jonpliiK together under the general beading 
ils two typrs of action, which perhapa at first 
, not appear very oloselyr related, and whWh 
niieak of as physical and chem'cal calalysK 
dv The feature which is common to botti 


the reaotiim (yatAiii nearer to ita sMiuUlbrlnai.t alHt 
never, tutAuf stay otrctunatancea, the reverse. Tti 
case ttt m cbimtcal reaction we may deduce fe«ai ttM* 
Bi cond rule a tWrd. for we may state the geopivd yuW 
in this formt "A catalyzer is powerless to tetter tiw 
■'OulHbrium of a cbemtoal reaction Since a Chntnt- 
oat equilibrium Is a condition In which two oppoeing 
rracttons are going on at the same velocity it follows 
tioraedlately that. 

3 If a catalyzer accelerates one of a pair of euuUlh 
ilutn reactions. It must accelerate the other in exaetly 
the same proportion 

These, then, are the fundamental facta relating to 
catalysis It Is very natural to ask. 'How ~ by 


ite oatAfptpr 

I. the reverse, tH ^ to -dWWttht##, to 

may deduce feom UM« ' .pitrtiM'.Wtoahtton cut M givaafo 
y state the geopnd ruW leactlos .takag place hetweeti 
powerless to pltor tiw SO, ^ (|k}b the action of A 

Ion Since a Chetni- •wch *e S^cnunr platinum. nuo| PAg|illt|fg |»-.gocid,i[^M''-' 

n which two opposing for Tjy fke fact that gases to totto' * « 

inie velocity It follows greafw wtocentrstton ttoar toeutttlato 

ificrsiwwd ooncentraUfliit mU^ ekpialii', na 
oe of a pair of euuUih leactlop vstoetty, In 'etoer Ws#a It Iws ^ 

.te the other in exactly tbgt to toe pnsmaee «f to«p4kMl|*sr toe toacttopi^tai^ 
place to two Stoges, ■ eaeti ,sto«e stoier^t|sw£«Ite ; 
»ntal facts relating to rapid than to* »et pwetien to toe 4*>toW»-^4l'itoe 
to ask. ''How — by (WtoltoAr. 'But tosas ace «t . 


does the catalyser eaert lU appUoatoe to ifi^ted tostopm ^ A .ttoABSatMkm ' 


I'ltect?" To this queetlon we can give at best but a 
very Imperfect answer. We shall do well to be guided 
ir our attempt by keeping uoostantly before our mind’s 
eye the fundamental faets related altove A meefaani- 
lal model will best sene (o Illustrate the nature of 
the case We may liken the supercoolsd waj|r - 
leady St any Instant to freese on introduction m an 


limited to llie establlah- 
meiit of the stabler 
(fiozeni condition, 
from the less stable 
(liquid) state The Ice 
crystal would be quite The current ii 
lutapable of producing, 
under the stated condi- 
tions tht opposite 
cbaiigp, namely, the melting of the lee Th 
expressed in popuiai language by saying 


fufther on, bul what has been s 
i basis which will enable us b< 
nsture of ' rhemical" catalys g 



The current is turned off, and done add fumes issue 
from the appsratna. 


rose add fumes issue On estsfaHshlug toe sisetrk BsM, there Is pructtcsily 
perfect CMMisMsatlon of the fumes. 

( ONDEN8ING ACID MIST BY ELECTKICTTY 


Ice crystal — or the mixture of SO, + O — ready 
i> iili.le laa.v Hi :.00 deg. f » to SO,, as soon aa It 
comes in contact with finely-divided platinum — to 
■I I quid contained In a bowl at an elevated level 
Ifojtularly apeaklng. the liquid is “trying" to flow to a 
lower level, aird will in fact do so as soon as a tuU- 
<ihli‘ ptith Is ftirnlHhed, either by niakliig a hole through 
the side of the vessel, or by carrying a syphon over 


trhlch la egtrbhwUr coiAmon. toto to*stot, iMnkir 
untveml. Tbs toAss of toe aUrsterr wAtoh AttU' 
enahrouda cAtgirtic action ta nut far to geek. It it ' 
itlosely conasetsd with the fAd tout our knowtodft 
uhenloal aoUoa ia altumt wto^lY tottiictad to ^ 
initial and final atatoa. Of the paaeaaaea which latoT' 
vene between the IsatoAt wheA A ntotoeuto of une 
ootoAtoAd oe aps ii to **' ; 
1st tm sAch, wto the ahw 
ment whea the wotoottlo 
of (he product ta ooto* 
pletalp tofUMd. of ihotW", 
p ro eaoaaa we koewf^nK* 
ticalty sotoiAg. ItOfor- 
ring to this tohtofit, 
fchhAbsia> hag iw 
markod; “Shakeopeare 
giiya toat 'fAm sto 
mors totogi in haav- 
eh and earth than are 
dreamt of to phlluao* 
phy.* Time, prasumaMy. 
Intermediate be t w e a n 
the etate In which two 
portiema of matter exist 
after eompletlon of 
ehemtoal combination, 
and toe state to which 
they prevtoosly existed 
separately, AhareMa a 
aariee of trapatUon 
etatea of which the 
eberaiatiT of to-day 
knowa nothing.*’ With 
ail the advancea •whlob 
cHemlatry haa made 
alQce Bebtobete wrote 
these words, they still 
remato true almost to 
fisM, there is practically the letter.* flo Jong nc 

latlon of the fnmea wo are left in onr pree- 

eitt Ignorance ct those 
states of matter which 
intprven* betwoen the initial and final states in "ahsml- 
cal change, ’ It Is very unlikely that we shall ho able 
to form an adequato idea of the nature and inner 
weaning of catalysis. 

8o miu h for the facts and theories of caUlysla, Now 
for Its bearing upon technical and vital prcceaaaa. 

FVoro a theorotlcal point of view it ia a somewhat 
disputed question wbothor a catalyBer can start a 


the edge of the bowl. Onoe wo have done the small reaction, the Oerman ehomlat Ostwald boMlng 


amount of work required to atart the flow, we can «« merely accelerate a reaction, which would mb An 

derive an imllmlted amount of ensrgy from the out- however slowly, to its abeence also r» prAottcai 

flowing liquid, since the bowl may have any dlmen- purposes. thts..fMte dlattoctton Is Of no Into^ tor 

slons whatever without affecting our argument Whai , reaction which took thousands of years to tmeoms 

P) events the liquid from fiowlng down from the bOwl, fjoUegaWe would he qnlte wmrtbieH and pg 

Is that before it can descend it muet ascend, or, In be Mid not to take place at all, 

icchulcal terms. In order to peas from a point of ItMi, toe function of a catolyaer to tochAlcal nraotloa la 

higher potential to one of lower. It would have to „ot «p)y to speed up a reaction, but W render It indAS- 

travel over a path passing through points of atlU PomlWe at all. N«V«rtoeMM, tt may he 

gber potential than the starting point. This would intotoattog briefly to ronslder toe eednogite 


large amount of niaicuHi 
necessfirily some loss of i 
secondary causes, such £ 
pletely sepsCattng It frore 
2. The action of (he 
to the eetablishment of i 
“less stable," or. In other 
produce or encourage am 

' Ht “ net " raetloS 1» here men 
rctio 1 , In iieatTWe lurv® Iw0«st «di 


,)«• contrary to ,th« physical laws applicable to the ostglytlc mJtirtttrtiWoa 'upon the preesto StoB^KTihAt 
case under consldwattoB, conditloju me ton Of yaw MAtstotl^'ARtt 

In the same way we mAy euppoee, that the mole- ntotertal to toe course of tran^totoAtten b» 

rules of 80, and O are tending to unite to terra i«^ up Ip the pcooeee. in o^r to idi«y 

molecules of 90.; all hot a small proportion of them miipuf of, aay, one ton of the ptodAcfc ■Wi^ aa atoor 

however are prevented from eo dotog by the fact that, cofHfttioiis unoitooged, let pa ftoff AtoMMSa tttoi a^tbA ' 

in the eourtc of the ckaAge, they would have to paM totrhdttolfew <k* svItMaite ehlf^tor 

through Intermedtote stoM “on the crest of thg hiH", ttof Ate Jtwt fiottUied. M AS fMvUAAA ASt arAAd 

before they could fake fhelr downward path to tlte teth.t'Ad.''^ore, Ae osa noff ioftote ody to* ’ 


c.ore stable rond^tlpn. 

When we (.Ooki coiMlder toe exact manner in 


tttosMaasdeajHAeiiW 

• yl»griu3?^pfyii<<vwfo,v*)n<«'a^^ 




liimciN 


, * ' The Industrial Chemist 

Wfmt Opportunities for Achievement are Ottered Him 

By ICiH^tWKjy }>W»oan, Professor of Ilkhlstrial Chemistry at the TTniversities of PittsburiKh and Kansas 


«a 4 ttM IsirM# At -M nMSr (MB, who 
i*tc|i«nb4ta morfArn BcnKiOino 

v^Aiihwi6*.M iB ttHuptw! to t«kA tb* oMwrtmUr 

sr<«i«l -ttui»t)er hn ti^^wtoint Ot^mtatvy (or 
( tttttmAt* M wbloh tUl 

tvbkt in (MKMOUl e%«tat«U7. 

(i )n«r ona bctiottw bb obnattat, ntd wh«t o(>por- 

^ tBBlthM for ’«<^ev^inen( dow it BlMrf Tbe writer !■ 
?^»r^#tea to tbis beeaui^i iB bl* jpOottloBAt cmxieUr be 
I do (bto p«r At tbo rmseipt of bb oapnwodented Bad 
dttaaetbwr u«4ookettBM«> UBinber of h^tUrie* and t>er- 
BBIUd vitdU' IroBi am wtd their pafaata iwbo are lu»t 
' to ts&atBAtBf tbie TBBtter b» they are latereated. Theoe 
'(k^trtea iu-t«d tbroatb the VasUe, hnt entirely valid, 
‘|1|0B tbbt tbere are eoma retaarkable eontemiioniry 
bbVorta&itlea in Indnetriiil Ohemtatry. 

Loavlas for the BOBce the nature and Boape of these 
obaortUBlOes. M os settle the meaning of the term— 
,wi*t ta an todnatrui chemist? The faot is that “the 
IndtoOlal ohamlat” and the training he ought to have. 
1a> («Htay a antdact of warm debate among those of us 
who follow nahlled chemistry. As is usual In such 
dtacuesions, the troable-fattxMr lies in our veuijHng dell 
altloait To ol)e man, an industrial chemist Is a cbetal- 
<Ml eagioear, to another, be la a “works ehemlat,” to 
a thirds he la a rootiae annlysl. to a Umrtb, a aelmitiflr 
rasearcber, and so on. There ai*e ttana many types of 
ladnstrtal chemistry, and many ktnds of each type and 
Saeb kind with its own allore. Industrial phemlsts 
are all alike In thJta, however, that they are Interested 
la applying rh«Bl<!al kaowledips to praettrat aaA aaeful 
eada The industrial measure of what 1# pracUmd And 
uaefnl is the dollar, and the only material dtSereace 
between Fare Ohemtetry and Indoatrial Chemia^T In 
that with the industrial Chemist the dollar alga inevi- 
tably sntera into every cKemtcal egnatloB; a aabordl- 
nate difference is that many Industrial <d)«iinleal reac 
lions are carried out by the lon'^stead of by the 
gramme. 

How, then. Is one to become an Indostrlal chemist? 
Obviously, by leernlHg Chemistry. An IndustrlW^em- 
ist may have some knowledge of eaginedH^LlEi or of 
biology, or, for that matier, of psycbslogy (all the bet- 
ter If he has), bat the sine 0«a now la CAsmlstry 
Chemistry Is Chemistry, and since it is ^^(^impossl- 
hie to obtsin It sSir-taught the novice must enter some 
Institution of learning for the requisite training. It Is 
Just at this point that ho needs guidance. 

If the young man Is too old to undergo the school- 
training (hat would onable him to matriculate into one 
of the higher InsttUrttons of learning, if bh has reSMO- 
alhllUles, such as the support of mother and alnefs, 
that would make It Inadmissible for him to proceed 
In his own Interest, or If he recognises that he Is not 
so endowed InlellsetuaJly that be could aspect to sur- 
vive cred'.tsbly In the severe class-rooni and laboratory 
training that university-chemistry Infers, then by all 
moans let him enter a tradenscbool. He could not do 
better. In fact, than to enter for a training the acope 
and character of which Is presented In this number by 
Prof. Allen Rogers, of Pratt Inatltuto. Hor wpuld 
be by so doing cut himself off from a genu'ne success 
The industries are Ip point of (act desperalely in need 
of selentlllo (ofWlben; 1. e., of men educated In chemistry 
aad mecbanlds to «n extent that onables them to coop- 
erate sympathetically and praotically with the offlcisis 
Bf the compaa:? fur tha hliminatlon of waste and (or 
progreshlve faetety practice ; la addltton, educated fore- 
BMtt may become aDFerlntendhnta, and supBrintendents 
manageni, and ntAhagera prealdebta. 

But if, on the contrary, the man oonoemed Is Inter; 
eated ib dbtmlstry foi' Its own sakh, If be eagerly de- 


From waiiat it may eaaliy be Imagined that Indus- 
trial chsmigtry la so for old ladles or (or little 
children. . 

Oraot^ however, that the man (eels that he can ful- 
fill theae reqBlsltas, be hae alternative courses. 

He may enter the omirae In Industrial chemistry in 
any one of the great universities or Institutss of tech- 
nology. In such a course, he wilt receive, together 
with a general theoretical and practical survey of the 
dlSereht fields of Industrial chemistry, a considerable 
amount of pure chemistry, some eng'neerlng. shop prnc 
tics, factory law, etc. Such a course In Industrial 
ohamlstry, admirable In Its scope and purpose. Is offerod 
by Prot Whitaker, of Columbia University The 
result of such a training la likely to be a man well 
trained up to his llmlte, hard-headed, practical and of 
great nltlmate nae to the factory which he enters 
in Installing or managing the chemical end of an In- 
dustrial plant — decidedly, In fact, a man that knows 


The Ideal condition for the 
enter the university aBBum^ 
sources do not exceed five c 
price of a car-fare to get thi 


I ghi kind of a man to 
that hls monetary re- 
jt». In other words, the 
0 111 thi^ University of 


nhat ho knows. The danger Is that h.^viug been 
iratuod In muIIo, not mulium, ho may have a wrong 
conception as to his Immediate use In such a factory; 
end since it Is impossible under such londltions to 
give a comprebenstve rheroleal training In a (ourso 
Of four years, be la likely always to be llmitod In hls 
power to apply contemporary discovery to practical 
ends Still, the Industries need, and. Indeed, must have 
men of this very type, and there la now and In 
the future there will be for them a continuoua accelera- 
tion of 'demand. If the man concerned, through his 
natural qualltiaa, des.res to do this kind of thing, this 
is the kind of thing he desires to do— and there Is as 
much opportunity for him as he could well desire 
The alternative course advises the man to enter the 
university oareftftly prepared to forget that he la pur 
posing to bacome an ind(Htr'.al chemist, but instead of 
that, in a nomprshehslve way. a ekemwt. Hls course 
is to take a31 the chemistry that the curriculum pro- 


Kansas, thirty per cent of the students make their way, 
In whole, through the university, and sixty per cent in 
part There Is no man to-day worth hls salt who can- 
not, depending eolely upon himself, make hls way 
through the university to the appointed end 

After passing through whatever training (be man's 
circumstances or Inclinations dictate, he may enter 
various types of Industrial work, In which his training 
equally with his other qualities will determine whether 
or not he will stick or advance 

(1) Routine Analysis — Such positions are filled for 
the moat part by young men with but a modicum of 
chemical training or by chemists who have a particu- 
lar liking for that type of work. Salaries for men doing 
loutlne testing work vary from sixty to one hundred 
dollars a month, but may yield as high as two hundred 
and fifty dollars a month Advancement depends mainly 
upon qualities that serve to qualify men for executive 
work. A large number of such positions are open to-day 
In all parts of the country — ji general commercial lab- 
oratorjes. In manufacturing laboratories, pharmaceu- 
tical, metallurgical, beet-sugar laboratories, etc , sani- 
tary laboratories, and In various other fields of effort 
Such routine positions are particularly valuable tor 
chemists in training, In providing temporary positions 
by whleh a supporting Income may be obtained for 
collegiate expenses together with valuable experlenc<' 

(2) Government Positions — The Bureau of Chemls 
try, of Soils, and of Standards, of Mines, the Geolog 
leal Survey, and various other brunches of government 
constantly employ and are continually looking for 
skilled young chemists regularly graduated from the 
universities. While the salary stipends are not as 
great aa the holders of these positions could for the 
most part obtain in industrial or even in instructional 
work, the positions themselves are exceedingly advan- 
tageous In confirming the training of the universities 
and In throwing the man into positions in field-work 
where Initiative, self-reliance, fortitude and other manly 
qualities are developed The danger related to such 
positions Is that too long continuance in such work is 
likely to develop the chemist into a bureaucrat, some- 
times of rather an offensive type Chemical positions 
under government are good stepping-stones to deslra 
ble industrial positions As is the case generally, the 
demand for good men in such positions far exceeds 
the supply. Apart from federal positions, all the 
States require and use many chemists in food, water^^ 
ftiel, mining, criminal and other work 

(3) Works Chemists and Chemical Engineers— These 
positions are rapidly on tlje way to become spme of 
the most attractive in the whole field of industrial 
chemistry As a member of the Committee on Employ- 
ment of the Chemists' Club of New York, it is Inter- 
esting to W'atch the character of the applications that 
continually arise from the various industrial compan- 
ies seeking chemists For example, the following posl- 


- Blm to l»«ott»v ganoiAAlY* A gcHtolAT la cheeslatry fully 
affalFFB^ to a<lfi to tfca aom^ koowladga both 

iwto afitf *a* l(t ha USm A«to hamper- 

togidito a(at^d -iltovB, (ttoa htotohrM aiay ha as follows: 

' twi teWraWT «har%'«WCht to be sal^ 

aa todhswtki ch«r 
<mWiml^''B«t|g(y l««&a wdy (nr 

«««« ,«>« foHow'.i^ 

•y 1 i;' vjmtt tmd*r the 

anfi to raan* 

't mminantf hint' 


scribe* or psmitts, and with U what other cognate or 
cultural Btvdy hia time affords. 

Hls oaane wUt wqulre some four years of under- 
gradunto atUtty toUpwed by two or three years of grad- 
uate sgt^, , M tlM and of th s time. If he Is the young 
man f 'hbka ((till to be, as a young doctor of philosophy 
indonwd ^'jfelg.wllYwelty. he Is prepared to take and 
can dhCKbt an (fii^ustrial position. He may enter this 
POSHIBB protense of knowledge as to the 
prootsato artollfMt* hnt he may take the writer's word 
for it that. ath« h®'"* equal, ho will speedily 

SUrpaag/iAptotMliiUotB who have experienced the other 
fenoa fii 'i^Mnihgl ho win, in fact, have nothing to 
UmU i^tll 1« Iwoomtog a supreme authority In hls 
choaelai.dtoi4, It may bo suggested, that seven years 
Of nnitoitoXy tto'nbig is a long and oostly course. As 
for « {* worth It; as for cost, in the case of a 
man tof atona industrial chemistry would bo 

worth VItth. tt tortolBiy doe* not require a rich father. 



( CbHltnued on i-ii/e e 


Psychology and Advert^iriig 

The Scientific Appeal to Human Nature 

J{y Kdwmd J.. 'l'l)orr«like, I’l-ofessor of Kdw*«titin«i J?ilycholoKy. 



IdLOCY Id (he of humau nature Goni- 

al uilvertUliig Is ttie art of Influencing human 
1 bin i prlain warea Advertisers are dlBroVer- 
(hi 1 need to know the farts whhh pavchology 
iihout what attraris attention what sticks In 
t pleasant Impression, t 




t give 


p the a 


t of 


pun bane I'hvi liologlals are learning that the re- 
sponsis of men and women to the Illustrations and 
"cop\ of (ids are material for the scientific sttt 
dent h pure curiosity about the workings of the mind as 
wull as foi the oronomlat oi expert In buslneas So a 
now spi'i lalt/nrlon of applied psychology Is faiilv 
stinted, Its blithdny lieing perhaiis that of the publica- 
tion of 1‘iof Scott's ' Psvohnlogv of Advertlalng” ni 


No matter utilih of (li 
front advertising practice 
siraighl into |ie>( liology — 


iiirii problems that con 
( hooae, you are soon led 
-often iiaycbology of a very 
technical sort— If vou try to think the jiroblem 
thmugli to the end To make known a breakfast food 
or soap, to connect its name or appearance or both with 
the fact that It la a breakfast food or soap may seem 
an (usv proliletn for common sense Rnflon's Soap in 
big cnoi'gh type, on enoiiKh pages, fences, atid cards 
the method of oui childhood- Is Indeed stialght 
forward and easily done Utit common sense dot's not 
Infoni one whether so emblaxoning Jfufton » Noap on 
eighth of a page eight times or on a whole pag- 


a page a 


ALCO 

Fig. 1.— Aatrong 
eUim on attention 
at small cost 




0] on a page with a plctiiri 
surely captures attention and 
holds memory prWonei It does 
not e\eu distitigulsh between 
getting the human mind to 
think of 'soap’ when It hap 
liens to think of 'Rufton’s" and 
to think of "Rufton’s" when It 
tiappens to think of snao Vet this dlfferente may 
neati ’housunds ol dollais 

Patting Facts Before the Mind. 

Common sense has Indeed often made great bluii 


sweep to t ovt 
three tenths . 
ahead oi bad 


dels, neglecting (leainesK pleasurableneag and habit 
as causes of attention and over-emphasitlng size and 
repetition, the (ostllesi wavs of catihing the eve and 
mind Kven today the elementarv laws of attention 
taught to beginners in psxhniogy are not always fol 
lowed Knr example no psychologist among my read 
era > III doubt that Fig 1 burns In Its message, the 

Fig. 2. —A weak appeal. Too elaborate, vague, and 
confused. 

name of .in iipiomohlli", iietier than Fig 2, and In 
a fraction of the space 

Dot the problem of putting a fact, oi, more com 
mimly, two fads In connection Into a mind, leads soon 
to far more subtle and technical matter* I <hoo«r' 
only one for Illustration — the laws of the action of the 
eie, Whlih la the fli'et enemy foi an advertisement to 
win ovei The eye. In getting its impression of it 
page, n wall, or a hlllboaid, acts roughly as would 
a small camera in getting a seriea of pictures which 
pasied logether, would make a picture of the total 
page, wall or hlllboaid That Is, the eye does not 
much at one lime nor move in a continuous 


infu^tipns be uttyfullr auppledOMiW tor tlM ^wyv. 
cboloi^'a kBowIettge of th^ law* of ,p«F' 

caption, memory, auggeatlon. habit, tofemttoa tndl tb4 i 
Uk$T ' J- 

Let Ua tuik. a* a sample i»*% wbetteer advei-tleefii 
have anything to learn from one of the almploat of ^ 
all peycholoytcal lawa, a law of habit or contiobttoa g' 
formation, which states that a humaa befag 'wUl, other , , 
thing* bolng equal, make to any altuatiba that re#p<ma«' 
which ha* gone with that altuatiop mott freqattatt;(. 
and with the tuokt reeulUag aaitefactloft, Man thlnka - 
or feel* or does what he baa ^Qfitht o4'„felt or dtrtad 
in like caae with euceoM. Will If profit an advettlMr 
to think of the poaalble buypr a* saechanlara that 
whatever elae It doea, tanfi* ubi'easonlngly to keep 
together Ideas that have come togetherf 

This law leads to five obvious prlnclplea for con- 
trolling a peraoa'a inental connept lops. 

1. Know what hla ritnatloa la 

3 Know what respoaae yoa w!»h to get front him. 

3. Know what aatlsflea or annoy* him. 

4 Make the connection, do not rxpect the reRponss 
to come as a miracle. 

5. Other thing* being equal, make no connections 
which you will later bare to unmake. 

That these principle*, which should be the A, B. 

G of any art of influencing human nature, are not 
iboioughly kuown to advertiaer*. is clear from the 


Fig 4. -A mhuipprebenslott of what the poaalble buyer 
of a piano wants. No connection forming here. 


lUe object It turns, slops tm on© to 
a second, takes In an “eveful," turns 
slops as before, takes In another "eye- 


Bon Ami 


Fig. X- Soo big type i* a common ei 
unneceamrBjr hard task for the eye. 


Getting an Eyeful < f Advertising. 

Means have htep found to photogiauh the move 
iiientH of the eves in ri adiug a page, examining a 
picture and the like, mid measurements have been 
made of Just how minh the eye and understanding do 
take In during one sioii — one exposure of the camera 
The reader who Is conscious only of looking at an 
advertising page In a magazine tor two seconds and 
getting a view of It as a whole, reallv lakes a dosen 
or so different "looks The eye Itself can not sec the 
whole page at all clearly in one look or fixation The 
I ve sends up a plecc-meal report which has to be pv) 
together The task of the eye In glancing over a page 
Is a complex task which niav tie done wc-l) oi 111, easily 
Ol with a feeling of strain 

The advertiser should, of course, other things being 
equal, (11 make the labor of the eye (18 slight as 
possible, (2 1 furnish any material that the eye Is to 
take In at one glante or fixation In the shape of a 
convenient "eyeful," and (3) arrange the “eyefuls" 
that are to catch the eve In Its scries of exposures In 
such a wav that the piecemeal report thev give will be 
mosl sure to he put together Into the Iniprcssion he 
desires to leave 

To meet these reqiUremenu even the expert adver- 
tiser needs special knowledge of the psychology ol 
visual perception Common errors are to make type 
loo inrife, as In Fig .3, bo that a single fixation tails 
to give any whole phrase or word, or to so crowd 
and muddle printed matter that the eye moves about 
the page at random, Less commonly the eye is actually 
tempted away from the essential fnets In the display. 

To get attention to an ad- 
vertlsemottt 1* only a first 
step In a long pursuit of 
the mind, which must be 
at last forced by the laws 
of its own nature tp write 
for and read a catalogue, 
to examine an article, or. 
most commonly of all. to 
huv It 
Intuitiv. 
plemented b 

Experienced advertisers 
who have s udlsd the re- 
sult* of 1 : a n y advet- 
ttslng camoaigb*' get an 
Intuitive appreciation of 
how ’men and women wlB 
be influenced by th’la, ti»t 
and the other qefiBty in ’ 
go advertleement. Can filch 




Fig. 0. —Perbaps the diicketi nwy some day weary 
tbe public. 

following facta Advertlsemenls almost exclusively to 
arrest the attention of a casual observer (r g, adver- 
tisements consisting of an Interesting but largely 
Irrelevant picture with a mere note of tbe article and 
firm name) arc used for articles like seeds, doorknob*, 
nurecry stock, or coffins This Is wasteful since pos- 
sible buyer* of such wares would Jn a great majority 
of caae* make a deliberate examination of adver- 
tisements of them, the situation lucludlug much Intet- 
oat on their part and a deflnlte Inientlon of cotnparlog 
merit* Adverilper* who tin© expensive attenUon- 
arresting display for auch article* rfo not caniidtr 
what the potsibh 6«per’* titiiatiun la l,x)ol.liig cas- 



The pejiflllaltfsMt to 


mtiemcmmm 


A ttAfuin*, taf4ld Wttere to buy 

AMtoia, «ad looki^ to find out wbioii t« tbo 
Jtitttoilii •» tayeo rWHtaMly dlfftrmt *!tu#tloii* 
4atn*nd dWorent tmtmotii. 

CMtiag tiM RMrli^ KlWdof • Bmptame. 

'>'''9om* Advert (wments Are fttted to ovodiice th« re- 
'^reidlne** or dootre to twy a a)iot«rbo«t. a 
liMo, fl *r««abowie*‘ u auch u or »or« than th# r«- 
•PWM "readlneM or deaire to buy th^ /Wf* aotoi- 
b6at, the flteJth diano or the Brown ttraonhouse.’' The 



Tlie Easy-Made Deasert 


jmeO 


tmk GBNBsee ruRE pood go. 


the point that vtolatton at the payohologlcal lawe or 
elOMnoM, ralavanee and conereteneM are [>erl)oui to 
even the aaat expert writer of advertlaemenu For 
perfectly clear caaea one may take thoae Riven by Prof. 
Scott of the picture of a breakfast food carton with 
vermin crawling over It, and of the underwear com- 
pany which received many orders as a reault of a 
necond company's advertUemenl, the second company’s 
'copy" having been so placed as to connect mor- 
readily wHh the first company’s name and address 
than with Its own! 



Tbe Btrttulay Party. 


JELM) 


Fig. 7. fianpica from f aeries of advertUements that are 
the main In Bcrardance with peydtelegical prinriptea. 


response which any competltdr equally deslraa is con- 
tused with the response which the'^^advartlser himself 
should seek Certain features of ihaoy advertlsesnents 
of automobiles, Portland oemeat, bathroom fittings and 
oflice furniture make this error In amue such oases 
a real profit sharing of supposed competitors may bi> 
the reason, but even in such a case It ts westeful to 
encourage a response as bcueflclal to future competi- 
tors In the same trade ae to the advertiser 
Neglect of the third rule, "Know what satlafles oi 
annoys the prosimcttve buyer in the case in question,' 
Is very common. Does not Fig, 4, for example, show 
a misapprehension of what the possible buyer of a 
piano wants? Tbe pictures of the factories and oflice 
building seem psychologically fitted to appeal to a man 
to place a mortgage or perhaps Invest In the company's 
Stock, but not to appeal to the desires and aversionH 
of a music-lover in reaped to a piano Are the pic 
turea of tbe man and the hall-mat borders likely to 
tonnect the Idea of a iture rich tone and of bcsuilful 
music with that particular piano’ Would not the 


The last wBinlng, sRaitisi making coiinectloiis only 
to have to break them later, should prote< t any adver- 
tiser from many risks For example, tbe emblem, 
slogan or means of attracting att<!tttlon to the "copj’ 
should not itsk boring or disgusting readers in tiu 
long run for the sake of an exciting appeal for the 
time being A history of advertising would, 1 am 
aure, prove that the grotesque the merob strang- 
anti the fantastic have ix'en thus dangerous 
A paycbologlst would prefer not to risk his fortunes 
on the habits formed b> lepeateil Impressions of 
runu' Parki furniture. 

V AU-Ho after-dinner mint 
glide tVelf collars, 

Preath(‘-r%1i’ hrai < n 
Coin Dodgi’r shoes 
HoU'proof hosiery, 

Pre-Shrunk garmcnls 

Yet these arc all model n de' lees used to gain the 
trade of crlllcal people 


The psychologist expects Fig 58 to outlive Fig 5A 
as a catch-sign, and predicts that even the f harming 
chicken of Fig 6, that “hasn't scratched yet," may In 
the long run bore the publlr and have to give up hla 
place to the safer plctuic of the soap Itself 

I have so far Illustrated the value of knowledge of 
one sample law of human tmiiire— a law of habit— 
by showing the bad effecU of Its neglect On the 
positive side, I should claim that many of the excel 
lencles of Fig 7 could have been pianned atid can be 
accounted for h> tlie psv( lioUign ul pilnitpleK of isso 


Yeast as a FtMvd 


means for utilizing this pioducl Special .ittenlloii 
has been directed to the prnh'ein of Its possible avail 
iihlllly as human foorl 

There uie a iiuinbci of <‘oiimiercial preparalions on 
the niaiket which consist esaentlallv of dried yeast, 
these raiiibtne the qualities i)e<CBsaij to adapt them 
tir use as food, having an agiei>ab c taste and odor 
and a chemical coinposltlon comparing favorably with 
othei 4»igh protein foods When piojierly prepared, 
dry jeast keejis ludebnitedy without danger of dote 
riorallon, and Its high pioteln content would make 
It one of the cheapest foods Tbe sllghtlv hlttei taste 
cdiaracteristlc of fresh veasi can he leadilj removed 
by treatment In the cold before diving, with a solu 
tlon of soilluiii carbonate 

Messrs Voetz and Baudiexe', of tbe Institute, have 
determined its adaptabllltv to the iiiilrltloii of man 
and other animals The theniieal conipositinn of the 
dried yeaal, as compared with average samples o' 
beef Is given In the fol owing table 


meat, and that the fuel value of the former Is ovei 
three times that of meal 

Rxt>erlraents made in feeding dogs showed that a7 2 
per cent of the nitrogen in the yeast is assimilated 
l>arge quantities of this material were used on the* 
dogs without producing an^ symptoms of iuronven 
lence or disorder Among the animals w'ere some 
females suc'kllng their joung, these seemed to thrive 
very well undi i the (onditious of the cxiierlment 

A number of the emp oveea of the Institute rc’plared 
a poifion ol the meat In thmr diets with diy yeast 
iwwdei using 2 '3 ounce with ear h hrealcfast for aev 
era weeks No unfavorable ipbiiIIh were produced 


general make-ut> — the arrangement of cuts and type 
poaltlvely Irritate anyone of an artistic tomperamcni ' 

Tbe fourth rule — to make connections, not expect 
them to come of theraselvos— seems at first thoughi 
childish Rut dtd tbe ''Sunny Jim" "ads" conuect h 
given breakfast food Inevitably with Ideas of delerta 
hlHty, health and vigor, siltuao the vary name of that 
food with a charm for appetite, and bind to the sight 
of Its package a atron| impulsion toward purchase'’ 

On the contrary, 1 venture to predict that many of 
my readers who ronictpber 8unny Jim do not even 
remember what iwaakfaat food waa s ipposed to have 
made him sunny; and ttiat many others have, as a 
result of the “ads.” the hardly more valuah'e coonec 
tlon of thinking of tbe food In question as the subject 
of a vigorous advertising ottmpalgjvln connection witii 
plotureg and itugles ahwt a jiathor rldR-ulotis looking 
lltWa flld dsintleman. ^ ‘ ' 

Malctmr lbs O p —as ttM i. 

Ai A ktaftw of fact, the gi^tost amount of psycho* 

Ipltieal' fagastolty la d^maadjid to "make the connec- 
-tWjftirf'* almide Utougti U aodnds, To odanect the artlnlo 
naw*. to ageh dssfmb'a quality with' 

twmsir to oohhoot Hxm with the Idaas of pur* 

»!bh^Rl;kttd'l»MS|*l(»^ miay'ho h 'mow Intrloate 

a in obtm Iha Ihter- 

^ ItoMMt of fhotohi* SltstuH) one adjective, 

^gdverttaow^t fnajleodve. oVsrdo 
iiie whole, Attack «a.v 

, Fig. 8A. Fig. Sfl 

t hftyo wia(h»y OhOMp itoilhlilM of inadequacy from X »sydM»togfcal analysis shows thst Fig* «A and Pig. SB, though superficUlly alike, are almost 

iXh fpf JtoOd««t»ifdtartWM Iwetice, 1« order to msko oompUta oppositsa. One la good and Ihs other not. Which is which ? 




How Electricity b Aiding C^Monist 

Itimitnuai frvm iiuqt $i3.) 

idpIIii iK for less thsii one dollar per pound. In 1889 
Ml I \1 Ifall discovered and perfected hig eler-trol.vtlc 
ni 111 mI I)v lucaiib of which aluminium can now be gold 
n I ih.io ittini.v-five centg per pound. The oxide 
111 Hiuiiiiiiiiitii, a (heap raw material, though Insoluble 
111 iiK bt iilieiitR and Infusible at ordinary tempera- 
t iM- ilihsoUch in molten alkadne ttuorldes like sugar 
M.-hiih,. Ill water From thlti molten solution the 
II I III I, Kfiiaiated by the passage of an electric current, 
,'11(1 M|i|i(''iiH at one electrode while the oxygen is set 
11(1 ,(t ilip other The use of alum nium where light 
I and strength are desired as In automobile and 
rbirp rdiistriictlon Is well appredated, and to Its 

I III n|i III 0(1 in I Ion much cf the auccess In these Indus 

flKit From Elci'tricitv. — Although heat derived 
honi elcrtilcity Is very many times more expensive 
than heat obtained by the burn ng of ordinary fuels, 

II K ar(' two conditions which make electrically gen 
(lated lieat of great service to Industrial chemistry 
Thcae are 

J Heat geiieraied within the zrme of chemical re- 
action 

J Heat generated at a temperature higher than that 
altalnalile by burning fuel 

I — in I Ik gieai majority of chemical reactions, owing 
to the neecss ty of carrying away the waste gases pro- 
dmed by combustion, the heat thus generated must be 
((inducted through a (ontalnlng wall to the material 
undergoing cliemlcal action Not only la this In itself 
wasteful "of fuel, but frequently the high teniiierature 
tietesaary on the outside of the coutatner is so destruc 
I'Ve of the containing vessel as to render the cost of 
ij)K>ratlon prohlb tlve Since when an electric current 
iiSBses through a conducter of high resistance great 
heat is generated la the conducter it is only necessary 
to place this conducter within the container in ordei 
((< generate the heat at the point where it is needed 
The walls of the container can thus be raa ntalued at 
a much lower temperature than would otherwise be 
the case, which greatly prolongs their life. 

An example of the use of electric heat generated 
within the reacting vessel is in the manufacture of 
phosphorus Although it was known for many years 
that a mixture of sand, (xike and bone-ash when highly 
heated would produce phosphorus, the reacting mais 
BO soon destroyed the containing vessel se to render 
the process a failure By passing a lurrent between 
carbon eleitrod'ts in a flrebrbk furnate. and feeding 
the mlxtuie In such s way that the walls of the fur- 
nace are constantly protected hv some of the unacted 
upon charge, the process Is made continnons and the 
cost of the material greatly n'diired All of the jihos- 
pboius of the great matih (omiianiee is now made bi 
this way 

Another example of the use of Internal electric heat- 
ing Is in the manufacture of carbon-dlsulphlde. a liquid 
used In large <juant ties In protecting wheal and other 
grain from the w'cevll This chemical was formerly 
made by passing sulphur vapor over hot carbon In on 
lion retort. These retorts lasted so short a tlm(>, that 
the price of carbon-dlsulphlde was never less than 
f .enty flve cents per pound By beating the carbon to 
Incandeaoence by an electric c urrent the retort msy 
be replaced by a firebrick furnace of large sir.e and 
the material made so cheaply that It la now sold for 
Jess than foui cents per pound. 

Rut by far the most important application of Inter- 
nal electric heating is in the manufacturing of steel. 
The older methods of making steel by the Bessemer 
and open health iirocesses while capable of turning 
oi't an immense tonnage aiai both limited in the extent 


to Whio^ a tfm djt«9lved gMs>, oxldM giM; 

other uadestivMa i(ioo«IttMSta ca& h« prodooed- 
gams oe oocahtuitlda ara almirB pramnt to oontaihlBMa 
the produot, ’KThsa made by the so-cuilled erne'-We 
method. In Which an amount not over 100 poundfl;hi 
melted In a crufitbls, a high grade jjirod^ 

Is obUlnod, hht th« «oht Xt luHseaaarily high. Bjr th«' 
application of tha aleetrlc funmoe to steel maUmi a 
gap which haa lang exlgtod will b« filled and a a^afl 
better than Um open haarth but Choaper than craolbl^ 




('tmrtiwy IMaflurpicwl und ClusmioeH SnifiHttrmu- 

Tapping a sIUmb fanaec. 

steel will be offered the consumer. There are a number 
of types of furnaces In operation In both America and 
Europe, some having a capacity of fifteen tons. Doubt- 
less the most importsnt field for the electric tproaoe 
In tbehtedl Industry is as a finishing fumaerfoe tte 
Bessemer converter. This method is already in use 
in the United States and is apparently giving very 
promising results, combining, as it does, tha yery 
cheap preliminary refining In the Beesemer pigpcgts 
with the perfect finishing condition of the electric fur- 
nace. The great UBefulness of She electric furnace in 
(he pi-eparaticm of a high grade steel at moderate eost 
1.1 only beginning to be realised. 

II, — The temperature attainable by the combustldil 
of fuel Is naturally limited to the dissociation tsmpera- 
ture of the product of combustion; In other words, to 
the temperature where the carbon and hydrogen of the 
fuel will no longer combine with the oxygen of the 
air to gmerate more heat This Is approximately 
•J 000 def. C. In the electric furnace the heat generated 
by the passage of the electric current is limited only 
by the amount of electric energy available, and the 
volatilisation point of the material forming the oon- 
ductor. Carbon does not break up until a tem- 
perature of about 8.700 deg. C. Is reached, and hence a 
temperattird of this btthsrto unthinkable Intensity 
may be raized. 

With sw^ an enormous tsmpentture, or even mnch 
below this upper limit, many reactions sre possible 
which do not take place at the maximum temperature 
attainable with fuel, and the working boiison of the 
chenilst Is thus greatly widened. 

Calnum CorUdf’,— -The groat ehomlet Wfihler some 


..ittJirjfWghlW 
fhmfjjliy 

«W adt wtu thg pdwot wt 

Wdiwea '|s « 

ift muM by 

' atisMi g o( iim w* 

‘ ,■oart!bn..| flksliwt is tgppett to 
aap'iirW ®t* ftttime* mw* 

fipon. Tis magie of the oteotn^o .fhnmeg .#siii-:-l*s^_Vi , 
formed th* ,4uU and slow humtimr 
IKxuiid wbBA with water yields *. m$ tMa isC -'a 
Mtorgy and capaWe of giving a di».|pciMsst 

braiianoy. A new us« ia develt^ng .thr 
bide in fixation of atmtospheHo nitM«M* f 

wortfi adtfht paraphrsee tbs hunsn^ ^ 2 ' 

i^lDsrisd say "ifilUons of toM of gnd 

one to use.** Although tw gli* to iH, per, Vi 

nltro««t.'ft Is not In A form avallahtoitor pdarntgirowth, , ^ 
ft torn toen fonndl tb«t when tola sittrOgen ga* to pMissd v 
over mol^tely heated oaieium osrblde, A n»to« tahsM . V 
ifimMw Ant a oenpmuid nf sntoium eatbon anft nltrdKM) ^ 
oaltod oalotum tiraiwnildA k famed. Under vortntlr 
opAfiAlang this eotopeund to a aitr s fiss imn s ' fvrtttlxer 
sad «aa Ito used instead «d other forms af fixed altyo> 
gen SIS * food M growing craps. A lai^ ptont for 
the ma fi ntoc turs of cyanan^e has lately been ftoiabed - 
.At Wtofitoto ynUs, Oahads. 

«Wrh0riMMto8i--'A second carbide, hnt ana entirely 
dittorant tn Its properties to known as oarheruadnm. 
This U made hy uniting gUloon and cadton at a hl|dt 
tettparature, and forms an exceedingly bard "i—e whh-b 
to used as an abrasive, much aa emery ,te need. A 
mhxtura of sand (oxide of slHo«m) and eakg to plaoad 
aronnd a resistor of earboa and highly bsnM. After < 
the tnrsaoa has ooolsd a mass Of h^tlfn! crystato. 
brllltont In color and exceedingly hard, to found eon* 
centric with the carbon. This mass to poprertoed and 
worked pp Into abraslvs objects of ali kinds and to 
known and used the world over. Agnin the magic of 
this Intense heat has produced from comaHW) sand and 
coke, a mast of brlUtantly benuUful crystals; anplendtd 
butterfly frpm the oommoQ grab. 

Orophttoi — If la making carborundum toe tampers' 
ture Is carried too high, Jnstead cf masses of the car- 
bide of sHleon there is found only tbe cartxm eoastitU' 
ent; but this to now tn the form of grapMte. This ob- 
servation gave Mr. Achsaou, the inventor of carboruB' 
dnm, a due which when followed out prodnosd what is 
universally known as Acheson graphite. Before this 
discovery w# were dependent upon the graphite aoales 
obtained from Ceylon and Siberia, which had to be 
toberlonaly worked up into the flnttoed article Now 
the artlols, whether it be a crucible, electrode or what 
not, to formed* of coke and pitch, and when baked la 
Inteossly heated In in electric furnace when It to 
converted into the purest grsphtte. This method of 
forming graphite eliwtrodes has beOn an tneetlnmble 
boon to toe entire electro-cbemical profession and has 
Iienn an Important factor tn the progreae of the art. 

fiilicofi'—lnstead of reducing toe sUlcon from saud 
(oxide of silicon) and then combining It with carbon 
to form carborundum. It has been found possible to 
so conduct tbe operation that tbe metal ailicen to 
formed In large nnantlttoa. A few years ago the eJo< 
meat was a curioalty, now tt to made and marketed 
by the ton. 

Space forbids extending toe list of applicatimis of 
electricity to chemlcnl Industry, but enough has been 
written to demonetrate the marvelous development 
which has tahen place In the tost fifteen or twenty 
years. What the future holds for the enterprising in- 
vestigator, no one can foretell, 






^ Techiii^liy Trained Foreman 

toucatin^f Mf*n lb <?rM)peratc with Expert Chemist ^ 

liy Alk»i ;llo|aren», Ph.J).. Pratt Institute 


, fyr nw <4 fftctoriM 

1% 4MMMr Kmr Tttrk «t4^,|k44 «»t « tomula tor 

ptm ta,M* jnaef W«tv grade prodwt. 
'to'ttirud tiidi ttgmtttiii maerM Hn 'ytrniMb maker with 
*• r*itu«M tiMt b» 

« 'pnmtidkble kmjr, Tbf vanU^ vm 
iwi^, tovi wte tMted fatted ahaolatel}' 
m Hr* th* MittdpatMi reautte. ok oteto 
^ f» tiiT«ttti|atten It rrM taund tlwtt 
.^in bM bMS toheatioiuair eulMtitoted 
dfok ttw foMtl gum iliat mu OesignMed 
lb tlM femgte. 

la a taiMUNrr vtur* a paok at ikias wae 
J^dag tfegMd by a imw groo«M of battag. 
the torwoaa tanud la steam so m to 
eOBvert l^e stook lato g«lat>a«, agd then 
eialinad that th« process ttsd dlesol'vetl 


:; Kaay other iastanoes of this sort could 
, be elted, shawtag on the part of foremen 
a gtepaaltlea to bamtter the work of s 
, ehetttet, It IS ttte to aajr that three out 
lira teramea 'tO’dag will do aH la their 
%»««r to mlttt aa experimeat go wroag, 
*wh)l« evee aea la higher poaltKme will 
loltoa dteparage the ohemlst’s eCorte anti 
/take tha agetoe of a so^alted jhmrtical 
maa. To he sure the ehomtet is bften 
wrang* bat ntaaflr tor the reason that 
be baa been gtvea oo opportunltg to br 
OOOH familiar witb the actual working 
ooattItlOM. The real reason for the lack 
efwroperatloa between cbemlats and tovet- 
men lies In the fact that the average 
foreotan er atfperlirteadent, being very 
Jegloui of what ho knows, Is afraid that 
some oa« higher ap will discredit, hts 
sbUitir, white at the same time he ma; 
fear ttet tbs oheratst will get his job. 

On tbe other band, the chemist Is often 
to Wame as be approaohea tbe man with 
an know everrthlng*' attitude, which 
nmn Ute start antagonises the one with 
whom he sbouM be on friendly terms. 

It is the object of the present arUele to 
show what la being done to improve In- 
dnatrlal oondltlens by giving the tore- 
man a teebnlosl training. This bss In- 
volved a radical departure from tbe usual 
method of chemical instruction. Tta- 
writer humbly begs your Indulgenoe foi 
going Into detail when referring to this 
work which is so cloee to his heart- 

In September, IgdC. tbe Pratt Institute 
laangurated a new course, knosm aa Ap- 
plied Chemistry, at which time tbe wrltei 
was appointed to Mke charge of the In- 
dustrial Chem'stry He was directed t« 
equip his laboratory and arrange tals 
eOnrse so aa to gWe the student a train 
lltg along such lines s« would hsve n 
praotloal bearing upon manutoeturtaa 
operations, and^ would At the students to 
begome foremen, superlnteadente and 
heads of departments la our numerous 
ehemtoal ladustrlee. 

AS AO other schools wim givtog such 
s eourse tt ‘bsegme a matter of orlgtnallty. 
to wopfc out ths dgtalls of which was 
no amaU nadertgkthg. TO meet the do^ 
wsam of a large nutther of ytalng mea 
iho aonld''AOC aidrd £ko tlaw. or snAsey 
’to A togr ym esufjfO"' ohoeym r^- a 
the'-eonraa ersa tesMld btth two;* ■ 
jrggys to lengch, aA« otHr i>m JteihM*u 
laotofM g« kAd« wktotto*: to 

****** . 

smf' >|M«o^toIilwrtttorid(^ 


the Idea of* Showing bow cerlalu chciiiiruiH tin- nindi-, 
hut the broader qaeatlpn of operating typical appsra 
tus which is of the moat Importance The foreman 
ship sjartem is of value as It gives the student experi- 




ence 111 liaudlinK men and asHimi iib i enponHlblll 
All order*, also are given dlreclU in thi foieiimn w 
In turn must transmit them ti> hie iin-n .md must 
tbrt they carry out eai li opeialuni wlili mdiiaiv a 
dlspaith It IS pail uf liK dun. liken i 
to see that h!g men :ire kept hues It 
his factorv is kept eleun that Ills n 
cblnerv Is m p.-i feet .cmililion and It 
all pi (Him Is manutai till ert should 
made ai a iiroiU I he student assigr 
as oiler each week alho i eixirts to I 
forf-niiiii for Iiim.ii) ‘i p As one gm 
at men finishes the assignment lu f 
chejnlisl works another takes 1 
and so the work continue* 

'I hose men of the (lass not emiiloved in 
tin- industrial laborulorv are engaged on 
analytical problems m thi- leihnical h.li 
(Oatori wheie tloi are iwjiiired lo tiMke 
a comiihte auHlvKls ol such substames as 
watei gas, I'oal eement, snap o Is plg- 
ala and 


A eomsr of Uu tUBsry. 





lief 1 


the 


(he I 


the t 


sm h materials m.t unh familial jz s th ' 
Himlent with i onmii ii analytical pi o) 
leins, lull at tin same time gives him e 
perleme in tiuaiKItal v> seiiai ntlons 
Ahleh will apply ti unknown subHlances 
more readil} than 11 he bad been given 
Abstract analytical ptnblems to solve, and 
lull her as tliese aie some of the com 
moll subatances emoiintered in the works 
laboratory- he is preimied from the start 
lo undertake smh analyses It Is not the 
object of this course, howevei to turn 
idit analytical (hemlsiK and this training 
Blmiil.y Bupplonients the iiioie Important 
industrial lustriution 

When the first group of atudents has 
remalni'd In the technical laboratory for 
tyvo weeks it Is asalgned to the In- 
dustrial laboiatory again, but this time 
to the Soap Factory In this factory not 
only are yarious kinds of soaps prejiaud, 
with the ( orreaiiondlng Instniitionh ri 
gardliig the yalr of tip fats etiijiloyid 
ami the tlieiny (ji s.ipon Hcallun ex 
plained, but the hiudeiit becomes familiar 
with Up appaiatuh and maihinery used 
In tills luduatiy In this plant he is 
given more eonlldems' in himself than iii 
the chemical works, for the product 
whbh he makes must h“ ol the highest 
quality lo ear hpe the (rilp'sm of his 


and yyh«' Is sID! moie lip. 
, it musi he good eiiimgiy to sell 


During the pi 
let «oap w ' I e 
tors ill! of which found 'i ready market 
The equipment of the s.iap fa( toi y coualsts 
of ail olghty gallon lye lank, five hundred 
txuiiid kettle, one laiiidred pound crutclpu 
names slablier, cutting machine, chlii 


|K'l . 


. (M.^ 


Pa 


'Ajii «t the chamicel plant. 

' FORBMANSBIF'IH T.AUGIIT 


t'oloi Works Llio ‘Hiulpmeiit for yyhiih 
(onslsts of coh.i tanks, filter pi ess ball 
mill. kiveiidlng maihlne, change-can 
m xei. Iron mill, two water-cooled 2o !m h 
buhl stone mills aud liquid mixei Dm 
iiig the past year oyer 4UU gallons of 
ready mixed tihlnts wen- made by th, 
students at work In th.a faitoiy all of 
whii li waa sold and gavh ■Bntlre aatlsfai 
tlcn, Bi sides the regulai work a IaiR' 
number of while paints v.ere made foi 
the Amerlian Soilely fyr resting Mntci 
ials which y-lil be test, d out on femes 
erocted In Washington lor thi> iiui poh.' 

In the model Tannery the gnuiii i- ip yi 
assigned Varkus processeh of y<‘g(istdi 
and mineral tanuagiis aie can cd nut m 
gether yvlth all of the operation inv(d\cd 
from the ravy mateilal lu fhi (inlshcd 
product 1'he tqiiipuieiit (m this fadory 
(onslsts of a leach houee eoak plit. lime 
pita, suspender plD l.iyei iiltt, paddies 
mills, fleshing machine shaving ma- 
chine, un'oii splittei setting cut tah> , 



;ilKN lant V2>ir. Ilit> f1p(>t livdropUn'' •■Pionfe'-" 
(ir the Dukp nf Weglmlngier all lint won th« 
liurmswui t li Cull «u(1 xliowi-d a speed ot loit*' nal«8 
an hour. Anii rican niotui boat enthusla^lB awakened 
to the development of the hydroplane It was appar 
«nl llmt n dlstilacemenl bout like the “Dixie III" 
would not ataiul a (hame untalDsi a hydroplane, pro- 
vided the hitter had uo mishap As a consequence, a 
svndliate < onipoaert ol H H Melville and Frederick 
K Burnham, the Commodore and VUe-Comraodoro of 
the Motor Boat (’lub nf Alt 'rii a. and Mr August 
Hetkeihcr, a member, commissioned Clinton }I Crane 
to design a hvdroplane cajiable of defending the cup 
Mr, Crane, the designer of the other ' Dixies, “ de 
signed a snglestep hydroplane, and equliiped hN 
• raft with two 250 horee powei S cylinder V type Crane 
motors driving twin screws This new boat, tie 
"Dixie IV Is said to have made a speed nf -iri knots 
tor seveiiil miles Our photograph shows her at her 
highest possible speed during a private tilal before 
the race 

In ordci In win the trophy this ye.ii, it was d-tldi'd 
that the vanquishing boat must lead in two out of three 
rates The first nf these rates was run on Labor 
Day, September 4th undei pei feet weather condi- 
tions The British team consisted of the ‘'Maple-I.a)af 
Hi," a speedy Knglish hydroplane fitted with two 12 
cylinder moiors of '175 horae-powei eaih, which Is 
ilalmed 1(1 have made 410sj knots over a mile course 
on the Solent, the "Ploneei," another hvdroplane de- 
signed iiy an Anierlcaii. Mr Win H Faiiber, and 
fitted will! a 12tvlinder Wolseiey-Slddeley engine ol 
380 hoi sp-i)owet , and the "Tyreless III." a displace 
ment boat htteil with two Brooke engines ot 12‘)- 
huise-iiower eat h set in tandem 

The Amer'can team, headed bv the Dixie IV,’ also 
contained the "Dlstuiher 11” and the ’Viva," both of 
which weie thnsen at the eleventh houi The latter 
la a dlsplaiement boat fitted with foui dtylludor 100 
horse powei Dmerson iwoiycle moiuis arranged In 
pairs In tandem, while the Dlsturbei i " U a Fauber 
hydroplane, owned by Janma E Pugh, jf the Chlcaso 
Vacht Club She is 31 feet 10 Imhea iii length 
and is eqiiiii[)ed with two 8-cylinder Stirling motors 
of l.io horse powei earh 

As iisu.sl the I'JII rate wae held in Huntington 
Bay over a triangular ooiirse of Thj nautical miles 
Four loiuitls of this course were reqiilnd, making a 
total ot ,11' nautical miles The slait of the rate Is 
shown 111 the iiholograph whlth heads this ankle 


The "Dixie IV" led from the start, but wan alosely 
puiBued by the ’Pioneer" 1'he powerful "Mapls-Leitf 
Ml." broke her steering gear near the end of the 
second round, and was towed to her anohoraga. The 
"Tyreless 111 " also gave out after covering 18 nauti- 
cal mites, and she, too, was towed in As neither of 
these boats was disabled so that they could not pro- 
ceed under their own power, they were both disqualt- 
fled, and in the second race the ’Dixie" had only tha 
"Pioneer" to vanquish Throughout the first race on 
Labor Day, the “Dixie" maintained her lead, and fi- 
nally crossed the line 59 aeconds before the English 
Boat, and more than half a mile in advance The 
time of the "Dlx'e" was 6X^4 minutes, and that of 
the "Pioneer" 62 minutes 14 seconds The ’ Disturber" 
flnlahctl in 62 42. and the ’Viva" In 1 04 12. The 
average speed of (he winner was .16 12 knots or 40 38 
statute miles an hour The "Pioneer’’ averaged 34 12 
knots, or 39,02 miles an hour As the 'Dixie IV ’’ 
made 39 86 kuois, or 15 83 miles an hour, in the 
ellmtnatinn race five days previous, it is apparent 
that she is much the faster boat It was not found 
necessarv It) let her out in the first race, and evm 
less so In the second The "Disturber II ’’ averaged 
32 31 knots and the Iva" 27 9" 

In the second race on September .5lh, the "Pioneer" 
was slightly ahead of the "Dixie” at the atari, but 
the latter overhauled and pasted U«r on tbs seconil 
leg of the course and at the end of the first round 
was four seconds in the lead A heavy wooden pack- 
ing box in the wake of the “Pioneer" was hit by tha 
•Dlstuiber II" damaging her severelv Her owner 
beat bed her before she filled sulBc' >ntlv to sink Soon 
after the start of the second round the British boat 
was obliged to stop owing to engine tremble, and dur- 
ing the 19 minutes she was nt rest the "Dixie" lapped 
her nod tontlnued steadily to ihe finish The ‘ Pioneer” 
got under way again and was apparently good for 
second place, but again the unexpected happened. 
Her propeller shaft I oke while on the last leg of thn' 
final round, and within sight ot the finish Cons - 
quenlly the laurels went to the "U'xle," which was a 
minute and 32 seconds longer in covering the 30 iiauD 
cal miles than on the previous day, averaging 33 43 
Knots, and to thtv “Viva," which nveraged 23 06, or 
27 5 statute miles an hour 
For the first time. In the race this yeai. America 
made an excellent showing both as to speed and re- 
tlablllty All three of our boats fin'shed the first race, 
and but one dropped out of the second, owing to an 


unfortunate accident and to no tautt of the machtnefy 
Or hull 

While the Duke of Westminster did not see St to 
Increase the power plant of the "Pioneer," and even 
was willing to wager glOQ.OOO that aha would win, 
the men who built the cup defender doubled her 
power plant and Inatalled two 8-cylinder V-type four- 
cycle motors of 260 horse-power each. The niotom 
have a bore and stroke of 7 14 inches, and make « 
maximum speed of 950 revolutlong per minute, al- 
though. in the race, they ran at only about 800 retra- 
lotions per minute. The "Dixie IV." baa twin acr*w% 
one propeller shaft being directly coupled to the fow 
ward motor, while the other is driven by spur geara 
from the rearmost motor. This was made neoesaary 
on account of the steep Int linatlon of the boat and 
propeller shaft when under way. A novel feature uf 
the “Dixie IV.’’ is tbe attaching of a metal step bJ- 
neath the hull directly under the forward engine. 
This arrangement makes it possible to hulld as staunch 
a hull as is obtained with any displacement boat, 
and the action of the single step Is certainly very 
satisfactory The “Pioneer," It will be remembered, 
has multiple slops accsirding to the Fsuber patent. In 
all there ate five of these eteps cmnstrucled in tbe 
bottom of her hull. 

Tbe fact that none of tbe American boats gave out 
on account ot engine trouble speaks well for American 
motors, which have heretofore not shown up to good 
advantage in international or other races Tbe "Viva" 
was equipped with Emerson standard 6-cylinder, two 
cycle motdrs, and she ran very regularly In both 
race*. This is the first time that a two-cycle motor 
has been used In an international motor boat race. 
Despite the fact lhat the "Viva" U a hydroplane 
equipped with four 100 horse-power, extremely light 
weight, two-cycle motors, she did not at any time 
develop a speed of much more than 30 miles an hour, 
although her legularlty was verv good Tbe "Dis- 
turber U " was equipped wltp two sUndard four-cycle 
motors of the 8-cyllnder V-type, and this boat also 
demonstrated the reliability of the engines besides 
showing fairly good speed, True to bey name, she 
disturbed the water to a great extent, and made much 
more fuss than any of the other craft. 

Now that America has won the Harmswortb trophy 
for the third time in surcesslon, it it to be Jdoped that 
our motor host enthusiasts will keep It here penna 
nenlly by butld’ng other higher-powered snd more 
advanced types of boats for the future annual races 





OoptiiKlit ]»n Edwin U'vick 


Tfce ♦* Vhr«," a 1^b«r lurArviriaM «^nlppcd with tour lM*kara»-powcr jngtarn. The four S-cylfaMSCr Eneraon 2-cycle motoni ineUlled in the •• Viva.’’ 


' ^o« Mul Rainbows 

cormiiondetice columna of the aflentl5c jour 

^ nala are overburdened with betters from peraems who 
have wltMaeod one or another of the optical phenomena 
of the atmosphere, and who describe the same In such 
a way aa to five the imprewlon that they have never 
opened a book on optics. Strange to say these letter* 
freouautlK eodie from men who are more or less proiti- 
fneitt In the scientiflo world. One can hardly escape 
the oonvictlon that a large number— perhaps the ma 
joilty — of physlclats, motoorolglits and aatronomer* 
have profited little by the researeheB of Monge, Blot, 
Bravais, Maseart, Pernter and other students of at- 
mospheric optl«a« 

There is, for example, a particularly beautiful form 
of halo~the "clrcumsealthal arc" — which la nearly 
alwaya described by persons who thus report their 
experience as If the phenomenon In question was one 
Of which they had never heard, and which they are 
cobaequently unable to call by Its correct name or 
bring Into relation with other luminous meteors 
descrlptloB of this kind appetred in Xoture for May 
llth, IBU (p, 840) The writer, who obviously bad not 
the slightest acquaintance with the temiinology 
optics, referred to what be had seen as a ‘‘rainbow,’’ 
Strange to aay. the editor naively concurred in this 
ignorant diagnosis, and published the letter under the 
heading "A Zenith Rainbow;" notwitbsundlng the 
(act that, in a note appended to the ’etter by a well 
known meteorologist the correct name was applied lo 
the phenomenon. 

Several forms of halo arc decidedly common, though 
they often eicape the attention of the casual observer 
At the Observatory of Monuourle, near Paris, where 
halo* are systematically watched lor, the elrcumsenl- 
Lha) arc was seen on 111 days In ten years, an aver 
age of one day In 38. 

The Saharan traveler who has ooc'aslon to mention 
a camel does not call It "a large brown quadruped 
with a hnnip on its back ’’ He saves times and obvi- 
ates misunderstandings by saying "camel ’’ On the 
o'her hand persons constantly report that they havi 
seen In the sky a lumlnons appsarsnee of such and 
such a« sise and shape along with other particulars 
tiiat may or may not poasess renl sclentiftc Interest, 
the gist of which Is merely that they have witnessed 
the tangent-arc of a halo, a sun-pillar, a lunar cross, 
a parhelion, or some other luminous meteor that 
ought to be. but Is not, peMectly well known to the 
nlnjorlty o£ educated jWiople 

The SciRNTiKfc A-MKSirAN believes that Its readers 
will welcome the appearance In Its columns, lu the 
neat** future, of a sqrles of Illustrated and plain y 
•wtrt^Sd articles on the optical phenomena of the at- 
mosphere 


The “Mouth-organ ” Industry 

ryt R088IN0EN. in the Black Korest of Qcrtnaiiv. 

* Is the center of the foreign harmonica Industry, 
■where most of the world’s "mouth-organs’' of the 
cheaper grade are made One factory alone Is said 
to employ several thousand bands, and the numb r 
of harmonicas turned out by all the factories there 
Is enormous, amounting to almost a million unniiailv 
Although the Bnlted States Imports a large numbei 
of the cheap German “mouth-orgaus,’’ the finer grades 
are made In this country, and th«^e are held to Ik- 
equal In every way to the more exjumslve Instruments 
made abroad. The Oermans devote sonic attention lo 
the manufacture of the mtore costly “mouth-organs," 
but their principal output Is the cheaper grade 
Among the finer gradtw of harmonicas are the kind 
known ms ’'concert," which come In seta of from four 
to a dosen and sell for several dollars apiece These 
are tuned In various keys. Jn one form they show 
six harmonicas of different keys gnyupnd about a cen- 
tral atem. Many of the elaborate and expensive hai- 
monlcat are handsomely decorated with designs «f 
goM and silver ui>on mahogany The wood used in 
the cheaper grades Is pine 

Portable SarimminK Tanks 

A LAKGK and peimanent swimming tank is a .-ostlv 
aflalr, especlallv If It Is located In the center of 
a large city, where ground is valuable Many German 
cities are provided with such establishments hut manv 
others have been deterred from following the example 
hy the great cost Involved, which may be estimated 
at about tlBO.OOO The swimming bath in Munich 
coat more than twice this sum Atlemiits to provide 
cheap substitutes for these ex, pensive estab Ishments 
have hitherto been fruitless The first prartlcal solu- 
tion of the problem is exhibited at the International 
Hygiene Bxposltlon In Dresden this summer and is 
described In Wvptcio, the bulletft of the Rximsltlon 
This first portable swimming tank was designed bv 
H Recknagel, a well known engineer of Berlin, and 
was opened on the 14th of May The basin for an 
establishment of this kind can be conati acted cheaply 
of concrete on any plot that la likely to remain vacant 
for a number of years in a central and acteaalble 
part of the city. The cost of a cheap basin of this 
kind will be covered bv the revenues In a compara- 
tively short time, and when the land la required for 
building, the basin can be rebuilt on another vacant 
plat The water can be obtained fioni a river, lake 
or spring, or even from the city mains, as the quantity 
of water required will not be verv great if the English 
flltratton system Is employed Bv continuous puri- 
fication of the water In this wav the mmibei of bac- 


teria |»ei (Ubi( ceDllinetPi m ihp hath rau bf rpiliicpd 
according to the latest Investigations. l>c!ow' the num- 
ber found In the freshly Piitering water A light shed 
with a canvas roof which wil proteft the bathers 
both from the heat of llie sun and from lolrl winds 
I an be cheaply ereited over the basin Thene inovahlc 
swimming baths are eipilpiK’d with loconiobl es whlcii 
will be found useful foi various purposes, inr hiding 
the heating of the water and the air In cool weather, 
thus prolonging the liaihlng season the operation of 
the pumps and flllerb. ett The Incomoblle can also 
be employed for the iiroJuiimii of waves bv means 
of the simple Hoeglaiiei system liy whl h il is possi- 
ble to prodme powerful wayev! thri.p feet in height 
1 a)8 wave motion not only hi< reascs the f.isure of 
the bath, but presents a sanitary advantage as ac 
cording to Dr Hricgcr, If efTecIs a me, hanli al de- 
struction of bai teria, it also affords un oppoi-tunlty 
for praclite In swimming In rough wstei whhh la a 
valuable at (lulrcment 

Such a swimming tanl., measuring to bv r’,0 fe**l 
with its shed, ett , can be construtted foi about 
( 20,000 

Everyday Misnomers 

A V’AS'i’ number of inconctl notions are acquired hv 
reason of mis'eading names For Instance, we ask 
(or a Dutch clock We get the kind we waul, so It 
really doesn't matter that It Is nrt a Dutch (lotk at 
all, but one of German maniifacture Practically all 
the wooden clocks raped Dul'h are made In the vil- 
lage of Frpybiirg In the Black Foiest This misnomer 
Is due to simple iiilspi onunciation - "Deiifsch" mean- 
ing, of course, German 

Nothing Is more natural than to assume that India 
ink comes from India, Imt it does not, and never did, 
any more than does India lUhtter India Ink Is a 
Chinese product, and India rublver comes Irom South 
America 

Camel's hair biushes air not made fiom the hair 
of camels, but from the hair of the tails of Russian 
and Siberian aqulrrds Camel's hair is, liowcver, em 
ployed In the manufacture of , pi tain fahilcs to 'oe 
made Into shawls, ett , and It Is solucllines mixed 
with silk 

Fremh lu let pijies aic not made from the roots of 
brlei, hut from the root of a white heath whkh at- 
tains a (onslderable size In the south of Fraun, where 
It Is sedulously cultivated foi plpemaklug tiUi poses 
The name Is derived from the ItTench hruyCte the 
dla’ect form of which Is hilCrc, meaning heath 

We entPitalii a fixed Idea lhal a ceiiinstdc has inn 
feet, and uatiirallv, hut we are misled by the mime 
As a matter of fa<'t, this intHict taking one of tho 
laigest spoclcs, ahows about thirty feet on each side 




Curiosities of ^ient^'"aBd' V' 




Seventy Automobileg Crowing the 
English Channel 

rp HI' iMt»iit I’rlnce Henry Race placed 
I im\ iKiiiloii before an interesting task, 
1 1/ ii .iiiiiiK on A iiaaeenger ateamer with 
111 .1 l*■v^ hours no less than 7 <) automo- 
liili'M (iiiil taking these cars with their 
‘ ,1.1', ihelt owners and ihelr famlHes. 
H. roMK (ii«i Cliannel to Southampton, 
ih.ii'r (ho lUM' was to be continued 
I h uiKtlt ICnglaiul and Scotland. 

MdHt Claboiate plans were required to 
mri} out this transpo’t The number 
.11 I kinds of cars to W slowed In the 
callous holds of the sliip had to be ac- 
ini . aide as 'i'ilalned tiefnrehatul so as to 
scold ain hitch Aa the small hutches 
geneiallj used on imssenger sloamera 
were likelc to aftoid dlfflcnltv in trana- 
ii'iilng the antomoblles spei ml loading 
means had to lie devised for loading the 
lars A platform was built with two 
lion biackets hent upward at one end 
This was suapondefl from th" crane so 
timl it could be adjusted to aiij Incllnx- 
lion theretiy reducing the horizontal com 
tionenl suffletentb to provide admission 
(o ih» hatch The front wheels of the 
I ars rested against a beam on which sand 
bags had been arranged for protecting 
the tires Adjustable guides at eai h aide 
liroteited the rare against any lateral 
motion 'I'll'-' loading of the cars was if- 
felted without an\ Ul*ch or damage in 
about B'\ hours, which Is the more i^e- 
markable as the In-gnlai aiiival of the 
(,us lewiilted In U) 8 « of lime The unload- 
ing at Hoiithanipion aluo look six hours 
\o fill liter diffliulfj was exper’enied In 
i-iuvving the cars in the holds and 
decks, those Incated on wooden dei ks 
weie luopped bv iiieces of timber nailed 
lo the deik, and those standing on iron 
decks bv sand Imgs sllpfied In front of 
the wheels 

The unloading at Soiiltiampton was 
likewise pel formed without any liltdi and 
with the exclusive use of the ship’s own 
hoisting devil PS within six hours Imme 
diatelv after tlm landing ol the i ars, tbeh 
gasoline tanks were tilled The i ars 
weip then snhmilted to a thorough clean 
lug and the rate was continued on Eng- 
lish soil 

A Stranded School of Whaleu 

O N an Islai (1 off the northwest coast 
of Tasiiianla near the entranie to 
Diiik Klvei tlilrty-Beven sperm whales 
were stranded earlv this year How they 
I aine to be driven ashore Is not known 
We can Iniagliie them tianic-strlcken and 
stampeding like a herd of bison, but more 
probably the> were driven by hunger 
uiid followed a small shoal of fishes, pur- 
suing them Into dangerously shallow 
water at high tide, where they wore 
stranded when the water receded What- 
ever the cause, the whales wer". driven 
far up on the sands, and h-lng unable to 
woik their wav bai k Into wuter, soon 
pcilsbed Thty w'-rc dtsioveied by the 
I'.iplaln of B kotih who knew that tbiTc 
weie whales alioiil tiv the ollhmas of the 
water and the Hteni li Tlie atniiKlIng of 
SI) large a aihool of whales is (lei Idedlv 
iiiiiisiml and m.vi v excursions to the is- 
land have tiet 11 made hv sightseers as 


niouH bluni heads and imirow toothed 
Jews as belonging to tin speini or laclia- 
Int specie*. j 

Plower-pickinjT Apparatus 

T he accompanying Illustration shows | 
an apparatus for plucking flowers j 
and follectlng 8e«d, which 1 * Intended lo j 
save a good deal of labor In the garden 
The apparatus consists of a tube con 
necled w'lth a ffilr of shears At tiic for- 
ward end of the tube is a tori, which 
Is sllpiied iindet the flowers The bios ' 



Shipplfif MVMty antoaMibUaa. 


Ttp|>iaic a cat to Mikar « tyitMi. 


Thirtr-iacvati wkates atmaActl elf Taanania. 



An appantw for piekhw iowm ani) wed. 



, ijteto a 

‘ 'ikrj^wi. ,'TWi - 

' fkiWtfta ' ' ’ 

'of 6 »We.' SomeHtt'iw : 

‘ mwt W tom oS>- ttjt 'W ’■ 

^ '»p»ar*{iig gtao 

lewtlii* tfisMik!* jfiir, " 

oruaWwl wHen pkitad tif ^n4 ‘ 

the aw4 y Ipet. “TV 
aalajutrod Into the Njb«pfiioU *t Ito'raiy 
so Uial/ths Nod is pfewNrtsd. 

''iMOiil; 

I N order to, iiwradeo Wsif, 

Aiidres '*(04 IdairOr^lmisMpdirUkt tWINv 
triad to t«|ipfdVd BW« t»w lwad#ft*9il 
llqulda oOttWolHy «Md iov 
attraettn* Inaseta Their ■ '«tpM4tttawts 
proved exceedimtly suceeseful, »d In 
llOg they used them to Cdtdlh the Uijprir 
008 mpt^ that Infest the cotton S**4«. 
For their flrot trials, th«y ehijplosred 
bands of Jute cloth, feur InekMt wide and 
about sixteen feat long, soakisd in 
mixture, and hung on potds where Hia 
wind would carry the scent a¥sr Um cm* 
loD fields Moths were attwclad by tbs 
hundreds, and, b* means df ehlorlfiSrai. 
they were stapsflod, so that they dropgad 
Into vessels of water. As this m«tbAd 
of procedure was not ooratnefcIhUy pnui- 
tical, the inventors devised traps in 
which the insects oouW b« caught. A 
set of tbers traps Is shown in the ac- 
eorapanylng nogravlng. They are mads 
of bands of galvnnlsed wire gausa ptaaad 
It) a siaatlng position, with a very nar 
row opening between the hands to adtalt 
the moth# Within three tiaps the ctoti* 
stripe are hung Th« motha feed on 
the liquor soaked Hi the cloth stripe, and 
dryii Into veeeele of keroeune. at the bot- 
tom. As many as five thoueaud soothg 
have Ijcou caught in one of theee traps 
iu a single night The suicess of these 
experl niwit* has resulted lu the use Of » 
great inan>' moth traps ■ nd the catches 
are counted bv ihoueande, greatly reduc- 
ing the hand-picking lab’ r When the 
traps ar'i need all over the country, it Is 
expected that the |>est will dirappaar 
from Egypt The same ty)je of trap Is 
BOW being tried In France by the wine- 
growers, who are fighting th* moth 
known as OocAj/lw 


j When the Smoke Niii«uwe k 
Punkhablc 

tt»7pHE mnn who built hie factory 
1 some years ago, when architacts 
r Were In the habit of forgetting to pro- 
vide the necessary space, and enginaere 
were therefore unable to Install boilera 
adequate for the work to be dose, ie en- 
titled,, ^o some sympathy when be falls 
into the clutches of the preeant-day atnoho 
abatement taws-— tboogh eveg in Iheae 
cases the nuteafuce egn ttattaHy he dhaiteif 
at Httia cost. But the man Stho to-d^, 
with' all; ha Improved knowledge apd ap- 
ptiaiicee and piadtlosa In arsets 

akd operates a smoke-produciw hMfh»g 

«r powor 4i*ot thOttW he piwwifUy 
and pattlabed dg the erkd^ Of 
, A' pttWir BiiiwHme as u«ttaoeiH»rtT ’as ft; 

, js dlskfiTsahio and , 

‘’l.'rAdiiyitd»es*h< itko iwt tliw ’ ’ 

asUdl^gii^/wtU 


Traps fur tha weths that filiM* Bgyptkw cotton fields. 


' »ign«tv«t4«v ' Wt ' W -viuk* 

,;«ih;'i»>h»mr- hut' 





OwtMt, Moolmiilrit «f the Bam« A. R. BnAqfftoo. Joint In- 

Aaiflwl indwtiy. Bn T«t«r of the moantlntr for our 

twdTfhMili dtaninwnrini: cant. 


Brie. -Gen. Croiier. Joint inventor Dr. J. W. T Dnvcl. who diiwnvered Hstand- 
of the monnUnc for onr twei re-inch «rd method ftu- deter mining the 

dhnppesrinc moUture in Krain 


Inventing for the Public 

Crovernment Inventors Who Have Giveii Their Putt nts Away 

Hy \\'iUiaut Atherton l;u 1 iiy 


it an tui written iaw in the 
•'Piijliiuinint, enrviw which etipalatni 
BMi W who, while drawing a 8aliw7 from 
tMMlFSam, tnakea -m invention, ebail 
no roj'altioM npon it bat ehall 
i8ittl|e it freely to the publie. This 
WMBeu law faae not alwaye controlled. 

more often dlerecarded m 
^ preMTBt. In the hi»> 

i t iHafcili f the government service there are 
a^pnbor of inotancea of men oontierted 
wW ft who Itave made inventkma from 
MBh they have made great fortunee. 
IHm inetiaitoes arc, however, crowinc 
tlBe infrectuent aU the tune. They were 
«il|kya greatly in the minonty. Of the 
BK paienta that have been itemed by the 
Office to g rvenunent employees, not 
(tent have been kept from the pub- 
ic idea of profiling hy bii own inven- 
w praoUcally l»oen gtven over hy 
eminent employee a^ the exeroise 
inventive genius h now almost 
' patriotic. 

this need not be true under the law. 
« Ho law which stiputates that the 
nent employee may not profit by 
mttons^ whether ms^ cm govern- 
toe or in private. Bhonld the guv- 
t employee inventor see fit to 
I the right to hit invention them 
if no law whioh refuam him whatever 
profit he nuy derive from it. Court deal* 
sums in general pCKUtice tahe the view 
that when an employee takes out a patent 
the subjeot matter of wfaieh Is in gWHsal 
Hue of bis employment, dtem ig an implied 
lioeoso of the employer' to use the Rptent, 
Upon this bad* a feeling gr^ that the 
goveniaMat had a rii^t to ue the patents 
of Us emphvtoe. TbU idea went stfi] 
furtihec, npoh the thoocp' that, the puhtte 
waf tw empteww. and 'the janetloe grew 
tip of tfasM inVeatlmis ftoely to the 
The Rpoteitaiy ^ Afdoaltore has 
ftew so fiir so. to isfitei^ leannd fteder in 
Pjideb he m(||Kims empb^rims teabJag ose- 
tw ioynaUtoto in dsdloato tkmu to au> 

, ,, 

v#hf (if'ihe mt¥>r hw »«»■ 

. la ^ atewtea. 

tm 

inm, m 

and 


thousands of dollars a vear. wlunh it Hw imctiiion liu- -omctbiiig to iii> wiiu 
accepts from empioyora and for which it his work and wilh its cffwi on Ihc piibhc. 1 1 
recompenses them in no way The Bureau He is anxioii- ilmi the public should proHl 
of CorporationK was some Ume ago asked bj lus work If his inrention i- of any < 
by Congress for an opinion on the statu-s value and he fails to patent it. there is W 
of the inventor ui the government service thi' ebanm. at any time that somt body jl 
aud the government’s elaim upon hw else may take out the pat» iii and eolle< 1 j i 
Invention. That report stated that th*' rovaltii'w from the pnblie The n< iua! 



L. W. Page. dhtoetwsdftlicOttceofGaod J. E.W. Tracy, inventor of a packet-fill- 
BesMla, invamtor *f a watocpntof caBMnt ' ing device used in distributing seeds. 




present attitude rif the govtsminent tended 
to discourage tnventioa and hrid that go\- 
enunent service would be improved if 
inventors were allowed to, pfcofit hy their 
patents, lieiag tinu eneountged to make 
inventions along the hues of tbeir work 
But this Is not ihe prstpiut practice 
When a man h» the tqffdrament service 
to-day makes kn Invnhttdn he dedicates 
the free lies of It to gbvemmtott and 
to the people of the JCTpitod. B^tes. He 
has one ahanee of makiiiig wqney oat of 
it and that is tbrongh a ante jpmign 
rights. Heithor prikei^ jmtdip^nioa 
dealea him tbit. Itf. wWd se«m that 
(jtore -woiiW be afoivwn- 

ateat smidoyof invoBtor idiodld lake out 
a potent, If he is not lb ^ it after 
gilr bul Ws oase is pechl^, usually 
a sdieutlit, deVOUhii'li^ lib to ogivan ilae 
of work *nd to the ssitiifeki of the nn?»tie 


otfwt of III- lekiMtr out lie falent- mid 
givuig them III the itovernmenl and to the 
public IK to pn'wnt some more meroetiar.y 
individual from cMilleeting rtivall.lns Them, 
patenU are for Ihe proier-tion of the piih- 
He rather than for the proUi-Uon of Ihe 
patentee 

Among tlie new ail of the paU>nt» that 
aptwar (o lie of great imisirtaner' to the 
pmple n that of watorpnsif eeineul. for 
whkdi litters pab'Mt have b<s<n UB-iied to 
Iiogan W Page, din-ctor of the OfHoe of 
flood lioods. Deparlincnt of Agriculture 
This eemenl is made by mixing oil witii 
tJie ordinary cement- The principle al-o 
applies to mortars and oolicrete- It pro- 
duwh a opiincor that, in the first tdgee, 
will hold water aud may be used for such 
structorea as waiter Uinks Conenstes that 
ais- otherwise ea-ilv t>euetTBted Viv waua' 
Isiennie wnterproof, .V lining of anti.r- 


built of I hi- w 
on a tiaieineiil 
I up 111 globiil, - 


iiielhod- III iimkiiig it Tin ili 
I the malerml ulreiiih iiiilu ale- I 
j souhi lm\e been iiiilliiiii- in lln 
pnvalelv hniidhti 

Dr .\l«riiui Dor-el, biiK'lieuii 
liureiui of \ninial lndii-lr\, i- 


re-jKiiiMble fill 1 
in -o siiiull I hill 
M-ope,- eanriol ( 
deheato lillerH r 


inveiili’d a Heroin with whn 
The serum ,uid Ihe Jiroi i 
fttcturing It Wile prolMii 
Hog ejuilera wits I»ii-nie 
(XKI.IMIO a yeai in Ihe I int, , 
the dlis'ase bnike oiil in 
weiil oil and on Viih ue p 
it Hut the .-eniiii '■■tie 
patented is an ub-ohite nni 
n^peaiediv proMii il- 'lit 
time after lini' taken ,i 
pigs, liiceilinti 11 liilif lie III 
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LEGAL NOTICES 


1 a pen wilih infeotod pigs. AU (welve-itiah diaappearing guM, odaupooly 
»t inoculated alwaya ^ and not in uae in the afiny. Sp. ’'and eo | 


.No«M 


r'cntion wkuli you wi*k to V 
:• fully oud fmly to Muan 
njani to tlj« l>«*t w«y of 
, Plcu* ttni (iKtoKu or • 
rntion and a dcacnptton of 


^ of thoso not inoculated alwaya ^ and not in ym in the afiny. Sp. aspvy 'and eo Hyrtuttf P«tpaPv»**-li(t’vw 

f JTT lk.ynTJW one that has been treated *ff«rted. It eempiicMrted are tbeie deviow thMi/it ooaU at tlM Bomrt 

JfjJyi J 1% i« one <rf the moat abeolUte aatittndn* •*6,000 to «»PnufWtW»>«e of Tte To%^ 

w known to science. rveorda of the Chief of Ordnaaep* hotwver, ^ HotM»'CedwaIttBO’3w*’&Si» ' 

n v,.u u.c an .nvontion wkuib you wid, to When hog cholera now in-aaks out in a «how that 896 such gtm earripgw, awhody- tton df the United . 

p.itnt \ou .«n wnta fully aad fraaly to Muan (fiven locality, all the aniinals thereabout log features covered py ,lB»ia patent, h#« ♦j^aiioji Mr fidE« ' 

W(„ 1. 1 - advice lo Mtfard to the ka*t way of ittoculat^. The outlweak eoon Wear* been u«ed by the gPviwi^nefit. N« wya?- at the 

:l:Vi;r:t;rr;:v^j:ir:nr^^ o^t for lack of material «poa wWoh m tie., howevi have beep pew fdrthktt.e,^'j^cX*W.%^^ 

1 1,1 device enplainin^ iti operation feed An application of the cure with a The letters patent taken Out by these iuforinafiop oa Sib JSSS^^K-’i 

Ml Lomrnimicationj ara atrietly oonfidantial, moderate dejftve of efflcienoy resolts In ch© army raeo stab' that, “We hereby dedl* “The Ifnc td ^HT’ 

Our vvat practioa. extenamf over a panod of flavin^ to Uic nation of $1.6,000,000 a year, cate to the govoruineot of the United Applefey in 1879,” - 

in rc tK»n Slaty year*, enabU us in many aasas anrt tlus anioUnt Would reach con«detn.bl« States the free light to uee, to make, and -‘and there haaliSSSQ^ 

;xrl'sr'oTbrcu1t*"5uVHttj‘B"ook^^^^ ' proportions m even the span of one man's to have made w. the Umted States for Ito knotting dJIR^rl^S ' 

„ srni free on requ.st. Tbi. .spla.ns our 1*^^' R«n mountings ©mbodying ^ ^ aetf-Wna^^P^jiii 

mvibods. terms, etc. in regard to PATENTS, Dr Domet la aWi the inventor of a invention." Thw proeedure is somewhat Tn^.u,,.!, ^ ihnto ore no 

1 RADE MARKS, FOREIGN PATENTS, eta ueorot ink u«©d by the government in unusual in the army and navy for, in ii^rts of the 

All patents secured tkroutfk us are dasoriked Stamping moats which have been passed those services there has been a much ^ million, dollar -i35nffftWwfc 

•a, ithoui cost to the patentee in the SCIENTIFIC upon by tlic government iDspootors at stronger tendency on the part of inventors tjjig put out 600 bind^^^wullmw 

AMERICAN panking houses. There was formerly U> insist upon profiting through thmr ^ Stalav Pnann hajj milil TTPwSifflkM 

MUNN COMPANY '"“'•‘“■‘K these moate a tag that patents ■ a welKknown thresher enm^SpS^ 

3 fci BROADWAY. NEW YORK Privaw firm These B L. Andrus, mipennUnd^ of^e eaperimcntai binder. " 

Branch Office. fe'i5FStr,.t.W..k.n«ton,D.C. Rovemment almut mail look repair shop rrf the Post The charge that the iminpaiiyM^ ' 

gtKI.tKX) a year and wore not nearly a* Department, w the inventor of a eonloal ^aa^blva to improvwnwti^Bf^Ss 

f-a A T E N T S "• ''■'**®** ‘■‘f grommet which is used oxtenaively equally erroneous; 


NTS, Dr Dorset m also the inventor of a invention. " This proeedure is somewhat 
S, eta I ijeorot, ink used by the government in unusual in the army and navy for, in 
iribed j Stamping meats which Uavic been passed those services there has been a much 


B effectually kept through 


all the registered maH worit and in 
■diuary mail sacks aad pouehet of the 
ivernment. Offloiala of tbe Post 0£Bo© 


cObtmiy, it maintains « large 
staff ihVentnra, experfanentda 
ilu|)eetare-~lsr larg^ than ever I 


Classified Advertisements , I 


not patenting it The method of applying Department adnut that this invention ^ annual 


It to the moat and the devise© used m would have l>een a barg 
the iirocpBS, however, are covered by a mont Ixmght it outi 
;'"i gos eminent patent and in this way tlie There are. m the Postal iservice. a gn»i effieifinoy and durabaity.” 'T*’" 

om. process is doubly protected. many of these smaller inventions which ‘ 

_ l^espite the invention of a hog cluilera are not applioable to any other uae but A SaUor’a laveatioa. Luke 
»enim, whieli naves the people $1.6.000.000 which are of great value to that service, of Uie United States Navy, has 
a year, and the ink which saves the depart- Many of these have been patented for the “■ Patent. No t,000,8M, for a 
iiirtit $H0,00fl a year direct, this young protection of the government against the absorber for searehligb^. The 44^^ 
uns scientist receives but S8,500 as an annual same action on the part of outsiders. The the searohliglil is cushioned by maMgi'W 
'c'r'^ stitHUid Ho is the sort of man, however inventors have, however, received no sprmits which hold the door out flf, '0|i|||$i- 
,n,f who iH more intcrv'ited m his work than profit from them t*®t •'itli the boifc' of fh« searchA|digjib 

m money, and is entirely satisfied. J E. W. Tracy, of the Bureau of Plant "Uch manner as to permit the presMiMW 

J W T Duvel is tbe govomm<-nt s Industry, is the patentee of a device for ''«di side of the dw to be «qualiiM4‘;i|sMt 
iw* siieeialist on grain standardization It was the automatic filling of all tliose seed absorb the sbooks inciden t to gun iiat, , 
m oonnivition with this work that he found packets which memWrs of ("ougress frank Another Dedicatod Patent. — Logw 
there was a vanaiioti in tbe weight of to oonstiliients throughout the country, Page, of tlie division of good iMAi ^ 
gram from five ix-r fVTit to twentv -five iw The use of this machine makes n possible the United State© Agncultural 
wilt, due to the amount of moisture if for the gov.wnmcnt to >«-ture eomiietitive | secured and dodieaUtd #d 

j contained Obviouslv tins moisture con- bids for putting up seeds Ttie inventors pubiu, g, patent, No. $ dy -qi 

njj jtent should lie reokoncil lu soUing gram and owners of othei;. practicable maohini's ueineut concrete and method of’«4k)igg 
I Dr Duvel mven ted a moisture pisU'r that state that it is worth $1.82 a thousand ^{,(j prepanng the same Tbe 
18 now in Uhc m mcmi of the elovauirs of iioekete U) do this work. This machine oonswu m adding to an ordinary 
'*■" I the natiun but from which he lias never enables the government to save at least water mixture, a quantity' of'Awp- 
j received a cent in rovulties three cents per thousand on its packets volatile mincra) oil The oil 

The scheme for awertainmg the amount As approximately 37,000,(KX) packets are eejnent begins to set and, Abe 

I of moisture a gi'cn sample of gram may filled annually, the Tracy patent secured qu^ntltv of oil used does not eXM^ 

f!rt I contain is bast'd iiinm the possibility, a saving of al>out $.'1,700 a year to the iwenty-Uvo i>er cent of the eement. '■ ' 

under certain eonditions, of Ixiiling it off goveriinu-nt The inventor, however, m . ' , •, l • ’ 

[ami then condensing it. A given sample no w-ay profits through this saving. ^ 

jof gram is carefullv weighed Then it is ITobahlv the moat complieated machine " •'*’ ''***, ^ aHn*»|^ 

I; ribns'd m oil that lias a boihng ,sniit a that has ever Issm invented by a govern- >’> ^'ovenng^ 

ur' 1 great deal huther than that of water U meet employee is one in use at the Coast 

tiH IS lieated to a tenifxjrature where the water and fleodelie Hurvey, and upon which ^*’****‘ ‘ ^ tuts o e 

m the gram goes off m vapor This va.mr may be auP.iuaUeally figured the Ume 1 w" 

m reoondenwid aud oarcjfuUy wenfhwl ItH and depmo <*f maximum and minimum k* * n r Andewon 

l ie weight in profsirtum to tbe gram from tides at any time or place A very iropor- mgton, 

which It came is tlie pi'n'cntage of moisture tant phase of the work of the Coast and Death of ’WIIUw D. Sargent Wil^lin 

111 the given gram With Dr Diivul’s Ooodetic Hurvey is the forecanting of ^ Bargent, who is said to have asaoeiHlM 


mid have lieen a bargain had the govom- 
mt Ixmght it outright for $10,000. 
lert' are. m the Postal Hervioe. a groat 
my of these smaller inventions which 
> not applieable to any other uae but 


•UaiNCSS OPPORTUNITIES 

I^VOPB^y^CI^BV^A^TUl^A win gian^n. 

Srsl^lSniTiK 

tQu7i7p"n'i?{iSalufs*^rtw7flStisiy*.’^^ 

qmDou. Tiibftr 


I InillflinE po line oj H B. f'»f BMt 
»r flDftnotal to«c^tu who is 


li^fltUieY^ No ”r”ed *1 


IP Id (in ozoApUcnAl (>pip>m 
vho t'BD i^uromaiKl 9tS/ai 


SI wanced ut«xitioit mi 
23 Oliteoii.nw H 
t fi>r » pt-fiftoi icy Uallo 
rtiioitiir aad liiMiruditt 


twi^nty-livo wnt of tJio etinn^nt. 

A New Biscuit — A luscuit. bavingyim 
inner mass of starchy and bnttlo fiIam«Btti 
HUTToutidwl bv a tougher covenng .vef 
glutinous filaments which have a binii^ 
oonneetion in which the ends of the inliM’ 
^ filament R are secured, lias lieen patonMd, 
^ No 3,0(K),8")7, to Edward W Andenlen 
of Washington, D C. 


Drotit Ilf W) Writ 

(latalDCTQQ 'Di^Piirlf 

MoroRf'Vi 7.BH CHBAT 

Itttt <*f (tnrt utfi^^QiPn 


y device the Pist mav lie made in a very tides and the making of charts reeordmg ’*'’^** Alexander Oniiiam Bell in the 
few nunutes The same principle, under those forecasts The uomputation of the Phone matter, died on August BfNIt, 
another patent, is applied to a test of the time of high tide or low ebb for a given summer home in Somerset, 

amount of water m butter plao© is a very complinaUxl procoss and illneos of si-veral wissks foUovitEE 

I .Jost'ph L Harley, an employee of the there are iiinetneii different elementu enter- autoraotsle tnp from hia home “jb 
Bureau of Engraviug and Printing, is the ing into the calculation ITiis tide pre- Brooklyn. Mr Sargent was ont' of 'An 
patentee of a a>-eall«d “pres* register " dieting machine takes all those elements time lelegrajiihcrti and a memliur ^ 
This device, when attached to a press, into consideration and, with a siiigio UniR'd StaR's Military TflegrajlR 

! records cverv impn-ssion that is mode operator, automatically give* the answer. Society and was also well known la 

'■ from It In the Bureau of Enpfravmg and To produce the same result with the same fihanoial uirclea of New York and 

; lYinting there ar»< flvt) hundred presso© degrovi of aceura<'y without the use of the Brofiklyn. 

‘ that are used m jirmiing tbe money, and machine would retiuire thirty computers, Destruction of Rato. — An East Africa 
, I he postage and iiiRwual revenue atainpa working throughout the year. On a salary publication oontams a description of a 
of the government This registering of Imsis of $1,(XX) each, there would be method of destroying rats, followed in 

the numlier of impnwsioBS lliat are maile «x|M'uded each year m hiriiHf theao oom- Java, in which carbon blaulphide ts «m- 

from 8 given press serves as a chock and puR*rs, a Rital of $30,000. William Par- jdoyed. In oarrying out the method a 
lireeludch any possitiilitv of printing money nd was an employee of the Coast and small quantity, usually alxiut lialf a tea- 
or RtatnpN tliat are not accounted fiw. It Oeodetio Survey wheu, thirty y«U» ago, ©poonful of th© carbon bisulphide is poured 
has been ill us< by the government for he devised tliis com plicated machine. He into the r^t hole and after waiting a ttrW 
many vnars and Mr Harley has never freely gave his mvention to the govern* moments to let the liquid evaporate, tho 
rervived nnv winipeiiRation for it. mont and never in any way profited fnjm mixture of air and vapor is lighted, a 

(' II MeBlair, an employee of the it. Upon this machine the tide foYecagts small expltmon resulting and fitting the 

SuiK-rvising AndiiR'Ct's office, is the paten* have boon caloulaR‘d rino© 1883. bole With poisonous gas, kittiog the rftta 

tci' of a photographic proeetw which is Such are a few examples of the huo- instantly. Such a process fwaottaed openly 

used in duplicating demgns made in liiat dreds of patents that have been nsned to might be obieotionabla under some olr* 
oftiei' The .Supervising Architect and Mr. people in the government ^orvioe and for eumstanoea tieeause Of danger ftom 
McBliur have both signed a statement to which tb«‘y have receiveii no nmutncra* ri-Sttltlng from eXpkMtlon and a fl«W 
the effect iliat from $5,000 to $8,000 a tion That the law does not require thulr for inv«yiion appoMn to offer ItMdf 
yeitr is saved thi'- government throngh the sniTBuder to the governnient and that th^ provide Some form of flr«H>n>of gnu dt 
UNI Ilf this invention Vet no Toyalties have been none the law voluotarify grrvAb' explosion chamber anitaldy fortoed $o 
an- paid to the inventor. , i- over, speak* volnmetcfor the patHgtittai of in the raontii Of the rat hokl fM 

Brig (len William (Yozier and the men who are spending todr livee jq adapted to ennioae this exptoaioB-SMid 

(Jen A R Btifflngtoii, U. 8. A... Bfor the the aervioe of Unde OP ^ hhfiKfiO the mgllhW 

paR'uR>e8 of a mounting for the *FeB^ atdary- ' ' "'‘'-shdltt ' ■' .''.T 





A ilie Safe and Sane Way To Keep 
- Blue Flints and Drawings 

liw|i>iinU'i.g’ lic»w you can f3e your Blue Prints and Drawings Systematically; Index them for 
immediate Reference in the new and £” Vertical Blue Print Cabinet The 
Permanent Solution of the “Lost Blue Print” Problem. 


know how it i^. 

If vou use drawings, sketclu's, blue 
eto., in your work, the “Seart-h Party” 
pM^tion below tells a very familiar story 
"■‘wu want a certain drawing or map, 
9ay; you imw it in your office just last 
■tlMWk. You send a boy for tt; he looks and 




“ The Search Party ” 

hunts everywhere. Vou liave a customer, or 
profi|»cct waiting, or pt'rhajw \our Chief has 
asked for the print. Anyway, important 
affaiis hinge on the finding of it 

You inav go through the whole pile, lose 
time, tcmjMir, ami maybe your Chief’s resp<'et 
for \our managing ability, or a possible 
eustoiner 

After sweating blood for 20 minutes vou 
inav find it And proliulily it is badly torn, 
dusty and frazzled Even if it i» in good eon- 
ilition, you mullin' i find it when you wanted it 
If drawings arc worth keeping they are 
worth keeping right Why not ki'ep them 
clean and flat and indexed so vou can hn'ate 
anv one in a jiffy 

The Solution 

In the “Y 
and E" Ver- 
tical Blue 
Pnnt Cabi- 
net, shown 
here, you 
can file 700 
to 1,000 
prints, in- 
dexed for 
instant ref- 
erence The 
cabinet is 
dust proof; 
takes up but 
• V*M 'iteupkl Blue 3*isq. ft. of 

pem; <lp»lrlnK«'*oi Iteot lUt, ek»n *ad 

urai»«ij iirtemrf for oulek pcrtoctiy 


I 4# 


.smooth and may be used as a bandy reference 
table on which to examine contents or make 
memoranda or 
eoi reetions 

lU History 

Two or throe 
\earH ago D. ,1 
Hiirlinganie, of 
t^hicaRo, designed 
and patented a 
N|)eeial cabinet for ' 
filing largo prints 
in the Chieago A»- 
aooiation of Coin- 
ineroe. Today we 
control the nghls. 
and have changed , 
and improved the 
eahinet until it ts 
the flaeat on the 
market. , It ia truly 
the proper plane 

for blue prinU and , . . ih 

drawing* ffeo it M^lnSt wlilmui exi<<n<llnK (uhle 
and youll agree from 

The Manila Pocket 


field in place, 
preventing 
lorn edges, 
etc Foekols 
are supinirt- 
ed bv stnps 
of hard wood 
fastened nl 



inner side of the co\er urn eiidit eirds (printed Isith 
side*) held in pertnanent metal raeks Cards are 
rilled for easv writing of index iiirorinalioii. and 
each bear* letter*. A-fi etc In wUs'k euliiiieis the 
envelopes are numbered 1 to 20 If vou aie filing 
Mr. Brown's drawings in piwket 20, von'd write 
under B— “ Browu- house drawings 20 

What Could Bo Simpler? 

Ciinlrax-lnm ' 
flic blue! 
pnnts, rough 
drawing* and 
aketofaes 

Ehgin*«r» 
file thoir big 
prints and | 
sketches. I 

An Slorvg I 
file prim*, 
valuable 
sketohes; in- 
dex by artist's 

name or sul>* ■|<|,„ |„n(,xina i* »o e**v nimiiii nini <oii- 

jwot. vimiPnt 

Draft Dr- 

parinenig of Manufueluniiq Cnmrrnt. file drawings 
and prints of tfiaohinerv and other etiiiiptneiii . the 
cabinet gives it quick reference 

Ckambtr of rowwrrcr — tndusirinl depnrlitietils 
file city map*, sectional plats, etc. 

Adecrtiting Dtparlmenhs, AdiH'rhmw lumi'. can 
uee Ihit oahraet to file large photos and lira wings 



What One User Says 

Our • 1’ and E" \ ertidil Iilu< 1‘iiiit 
rtUuely galutfiicldn/ Fur Iht jjuri/am' oj /.< 
prtnig, miijig unit ulhdr pnjurg Jrx fioin di 
indfjril that ttu // ain lit fnurid inglanll}/ ii li 
Iff don't hfliei'i thm i alnni t run hi xuriiiigud 

H H UrMrilHh) , 

Iiidu'ilrtal Cum 

Till Chiiaifo i Hgociatiori of Comrnirri 


1 - "V and 
K” Vertical 
Blue PniK 
t'abinct 1*- 
dust - proof 
and air-tighl 

2 — W I 1 1 
hold 700-10(X) 
print* 

.'1 -Contains 
20 strong 
111 a nil a poc- 
kets, Hiispeud- 
ed bv two 
wood pieces 
at top ^ , 

4 — P r 1 11 1 s 1 
are filed iti 

jMK'kels and Caninct Wlicn rliwisl Is iliisi poMif and 
tllllH kept ciininscl iHk<si ii|i mlnluiiiin iif ll<»>r 
clean, flat anil "na’’’ 
smooth 

5 — All Prints arc carefnllv iiidextKJ h\ naini' or 
number, as pn-ferrod. 

<> — Any pnni quickl> findalili lo, n fernng m 
index on inside of cover 

7 — Handiest known wa\ of llluig nnd mdeving 
drawnngs, tracings, blue prints, skctclics, nmps, 
artist pnxifs etc 

8 - Widely used bv arehilects cool raclors, sii|kt- 
ints'ndenls engineers nnd draughtsmen 

0— Cabinets are I'arriod in atock in two sizes 
No. 0.16 for drawings 40x36 or less, and No. 4.f0 for 
drawings 44x;iO or less— and in tiuarlered and plain 
oak in “Y” and ‘ K” slandard golden finish 

10 — ('abinois of special p' 

sizes and in spi-ciiil flmshes , jj"" * > KJ^if m »i 1 1 i|i | u " 3 

furnished to order Esli- , _ ^®^i ‘ -i f 

male* on n tpicsi (yd\ise iTOperrlat;^' f 
drawing size and ijiiiuilitv ‘ I 

to Ih> ' , f 


Complete Booklet 
Free 

kor \oiir eoiiveincntic, we 
liUM' prepared a handy, 
(Hiekel size liookk'l which 
give* full details and infor- 
■iiatiun about ibis handv 
cabinet 1 1 is jours for I lie 
asking Mail llie eoU|sin 
now It. IS Imndv for uii- 
imsliate aclion 




S«iud 1110 vour illustrated booklet on' 
eal Blue Pnnt ('abmel. No 21.W,\ 
me iiiforiiiution alnxit filing follow ii 


F«cton«i MPBi Ex«cutiv« OfHcet, 448 St ruu Ave., Rochester, N. Y. 


Aatncm ta 2S0 Ottwr Citut 



There fe air^^er 
Winter comiog. 
j Does it meais 

' furnace clraijgery. 

Bolters dud p excessive coal 
II bills and a shivery 

breakf4st every 
cold snap for you? 

Don’t blame the weather; don’t blame the house; 
don’t blame the furnace — it does the best it can. 
Instead, put in a modern, sanitary, adequate, 
economical, Pierce Heating Equipment — a steam 
or hot water system that is a success in over 200,000 
homes Pierce Boilers are built to meet every 
heating requirement. They save fuel, require 
little attention, cannot get out of order, and save 
their cost long before they have served their time. 

Your steam -fitter will tell you just what 
Pierce Boiler your house needs, 
and the cost. 

Pierce, Butler & Pierce Mfg. Co. 

2M J«aiM St , STneoM. N Y '||V 

ShnwTouinii in Princip*! Citim 



Ba ciura to Med 
tor our HEAT 
PRIMEA 



There i» s Pierre I 
Boiler exert!) * 



^ JampjB 


ll UEAffN telegraphy 


y.w PATENTS 
k ud BUSINESS 
'' » ARIZONA 


Leam Watchmakiiiff 

iRl/ONA reiiaeiit •cent f..i w n h M m it i 


USE THE OTHER SIDE OF 


SEE PAGE 259. 


A HOME-MADE 100 -MILE WIRELESS TELEGRAPH 

-d Scwodlic Anwncdn Suppltmeni ItiOi toi .iKarpui,ti, el«»i (WnntKBi.bir A FrwJwKk^oJSn* N«M«n •Anwte 4l' 
•cco.npuir the k^it FWr lOcw.u, by mda 0«W hxm yoMf iwwriwiw w .5Kcmn <ir go . Im. T iSi&tujmrrUTi . 

BUY AGASOUNEENttmm, 

111! You Inveet)«5te The Temiile nakr. tu Great A(1vania«ea are lat-.-M>weat P'trtl Oqtttj 
vn for luelf In njel Savtog 2nd — Dollvers Htwadlwit Power Htream. adapting it MpMigNr, Me 
crating farm niachlnnry 3rd - East on tbe maebln« It operate! tlb^Uaee Oaaollne. KcrateM’ 
i.a« .Atli— Perfect Lubrication nth— giarta BatHly and Quickly oocupTinf mioimm 
ti— 1 1 Is the Kip* of Portable Engines No engine baa lo wide a range of ««e V«Mi Will IWi nk *j 
iiiKtnkr irdtfhii 4o Mol wrlie ior Inrerma'loti. We make 1 c; u, 9M H, P tlwtlp «l91llM«r1 
gtnes II to 20 H. P. two cylinder eoglnea. 30 to AO H P four cyilnctnr.JiDgliiaa. All liaa.i3<HW, 
iw kiimhI englnm. For guretr of operation and low fuel coat our engiacA lead. Tewwie .|Ntlpp I 
•„ ifnautar iiiiwra, 48« Weel lith wi., 4 hirngo, [1. ft. A, In rnmrJpmiiS^n 


' 'tWBnr 

iCmthuM ftyiM Pi*|k 'Sh'ki 

%m im. i^.8»i),2i7 poiinhi otdilllr i^n* 
coatflUcmetl. ant! In Um . 

'll.STO.«2 poistfa. 'TO* 11^ 

with th* |i5| 

of th« Mller. 

About «J«vt»n per «mt, „ „ 

^ inorgAM tbiB thr#* m urntimY'M 

tf In All the Abore 4^tA<l,iibi|srj[^'#I': 'iSlaSwiil^' 

portAtlOM two per oat, pi 9^ «*0l» « , 
tore wee paid for a» atlfc. {he >** tO tfw, Aibtll* of W4 ‘ 
buyere wee over one ttllllcfi. AoltAr*. tt tAist praeAwter tW 
!■ probable thet ell the ^4(ti0tiU*« p|v^{c a«)4y Irtltoh *{*'** 
houeea of Europe reretva m tnUfh A* a^M of high cane^—" 

1600,000 for feee for aarTfeee la tM*- father 

exemlnlng raw silk. oW chamber .pM****, fKjttJ 

But undoubtedly the largett petronace careful p«riac*tl*B of 
of the materiale laboratorteg cornea from ta the a»w ptpe«n tatfit fif 
the ronetructlonat Indostrlea Is tbyte g)yg. i^ppavatcp. 

It 18 now ouJte generally recognlted that r wbu« 
the proper control of metertalA by anectA- do .JhifUce to tMa 
cation and teattnc (a a apeclea of ineuiv imimrtant prwmmt which 
ance upon tb« Anlahed property. Con- pf tbg mogt itrllctng . appj 
eldered thue the coat would be but one ea^iyrite that h*»e ocearred 
or two per cent of the matertal In place; ehaiiEMry w»thBi the laait Ai 
but (hi* percentage at cost Is not ebarfed tn '* brief aprvey of tb* h 
annually aa the Are Insurance, but odly eatoM «toh « tbla artleW {a 
once, and'tta beoeAclat tnAuenee endures to ateaeni. li is . tmnoi^bte to 
for the Hfettme of the atructur*. More- tet^K^tok ImfSThHaf d 
over, a moral and leaal value adberaa in may he paramMlf to hrJna bef 
a work wh'rh. durlnR ite progreas. baa T«a4«r an fU*atr*tl<m of a meut 
the reputation and proof, of bein# con- opbHmt fn the toehotttob of the 
structed only of carefully examined ma- p,,mMg. wostaHy aa tfejndpetp: 

^ dVacttgaod tat ttum 

thapce of failure from defective ipa- lo raiatUm to aperatlon* fn 
terlal la reduced to a minimum, and tf It different A^Id of appVed adence. 
does occur from other cauaee the poaaaa- contort proeeto. aa dlatto^tijiW 
alon of theae proofa ta Invaluable. Not the ohamW prdcaaa. prodneea aph 
to be deaplaed even by the Anancler are .nii»bg,r trlogtde. , whWh to itot ord 
the leathettc value.. upon tb* miTket da auch. 

In our own tlmea archltecto In con* cmfvm'ted Into tnlpburlc aetd by 
geated centera of populat'on would aeons udp. tPO ntonltlated It miffat 
to have entered upon an era that la un- that tWa hydration totoutd be the 
like any of the paat. and one that baa of j,j| oparatlona,. Inaamwb 
Inaugurated a school of Ita own. knewn to tha Arat year's atudant In 
Whether this InAuence will peratgt, fjtry that BO, pmmeaaes tottreme 
whether It will develop Into more nobl# for water, In practice, itowever, 
and Ideal forma, more lasting monu- found, that unlm apeclal prec 
mentB must rest with tne technologists are taken, when the trloxlde 
who Btudv nmterlals and adapt them for contact with tb* abaorblnK bath, 
the use of architects, and also with the white fu 

latter as they graap and utlllie the formed, which are extremely dIAl 
knowledge. If this la not done we shall condense. The reader may recall 
have early ruin, discouragement, defeat Oliver Lodge's experiments on the 
and a return to the more undoubted sta* pgtlon of fogs by means of electrl 
bnity. If not beauty and usefulness, of chargea. Prof F. O, Cottrell of thJ 
the atone age of architecture. pf California bag taken 

Cast iron has been ellraloated from !)„ of eiporlment following In tha 
our colnmnar structures, the steel used of Lodge, with a vlww to condensi^ 
la carefully examined to Insure the beat such 

quality, and the covering paints are proceaaea, noUbly the aulpkurl 
chosen to secure the beat protective contact proceie. By .the caurteay of 
value Stone, tiling and Impervious aub- cottrell and the editor of the 
stances are sought for to protect the maustrial Chammrv. I a« 

facades and roofs, but r'l of these ma- reproduce here aoRto photographs of 

ter'ala have defects which research will experimental laatallatlon for the cond 
conquer It the demand becomes Insistent mMob of sulphuric arid 
en^h to bring the re-ards. picture (page 2481 ahows the appara 

When our laboratories of standards with the gasea from a converter 
and of rjsearth founded by the govern- ipg through tt untreated. The bee 
ment or by private wealth shall have picture shows the effect produc^^l 
been In oi>eratlon a longer .time, and the turning on the electric dlscbirge. 
observers more numerous and more ~iji p* ohaerved that the praripltatlon 
skilled, when liiternattonal Pomparlaona o,e acid mist la practically cqmplele. 
and exchanges of daU shall be more fre- <n» myatery which amrouBda the ti 
quent and general than now, the progresa nature of catotyslB ts not by 

In these arU will be more rapid and a matter of purely academic Intore 

beautv will spring from utility. We Technically It to Wt In the fact th 
shail see these sciences which the there Is little 

afsthete sometimes considers ef see* mathod by which Wa caw be guided 1» 
ondary Importance really bringing about the aelectton flif a gultoWe cattoygM tor d 
a restoration of beauty Thld will be not g|v*a HtoCtton.' A* the reanit 4»l tW*, ther 
alone by mere adornment and charm of dtopoatoy <tf a body la vety.Tawtoto ' 
variety caused by a wider choice of form a toatlmr «f aecldmit and gaod, fbrtwto- * 
and color, but most Importantly by In rbthar ptriMpg aatomfito, WlUch wdil lUAt** 
spiring the pleasure that sprlngt both tratW tJH* pWfft {*;4ltoW1»y I^rdtWk 
from an Impression of stability aad Jd th* 4«cr{ll«toii whi^ Ito W-bf 
grandeur and from contomplatloft of a rvohitlog pT «W IhHWtdfc Pt#M* 
work that harmonises llghtMas with sta- („ the Wntheals hff ■«*#.■.«*- 

biltty and Atness with graeefulBeW. dWbe Anitn uitd Bcitouhrlk. i. m 'ftw 
Beauty, In fact. I, a rwinlt we can long ^ *| this procST^SJA^irto 
for and justly expect from tb«»* studlea, m* of tba moat fwinirhitble liidmpbl of 
not only beauty In architecture, hat to modern hiduatrtal ehCWlatt-y, to to bnci* 
the mural and sculptural arts, In tcXtltot gu 7 to ogMlM oaphtWdH* to 
and In most producta of human aW;) aw} upw. Thla oildatlan to l^at offtowd W# 
handiwork. Then we shall eaJW W nuitlas. One day. homsvmf) a teteh 
snrroundlDga the more. for. as Ru^ Um mtoWlbf ttotte tthtWpootodtr yWdbd 
has said, beauty has beer, soontot,^ bt *tth toto* to what -apf^Wd to hb <toia 
the Deity .to be one of the eiemapto IT -mm*) treatment TW ehito etomed to 
which the human soul to coatlnaOtolY- *1^ '■ 

4f thf phtouMumn srgg dtoeotorto to.* 

„ . , . ■ , ■ hrakog aochet fftott-, which . * gtoUto ' 

t tatalyaig . ■ mawaijt ;«* maremy had ^ 

(OnnrMrtl from WU» Wt) - . -agtamUtg Wllh fjto ;|ih*to«eW ’ 

proportion of one to two, and tb* M to»«htod hjf eaigliiito to* 1% , 

eet on capital Invested to the pltMtoto th* mtMafMn hT-toei . 

fto the materials locked up I* by ik* htof^ie gpllij’r tif'-'i ‘ 

Itodlmtolshed In the sajne'Piyiwritoto.' -ftf, 








l( 08 »Y 

TltEAD 


Itaqnr btCan to tfae bi»> 
tay of motortog luui »ay 
, ol to«a^i«vw} wuli 

•>!««•»•. Kvarjr^trtn, 
ftoo N^to 

tty TttniA are mttftdng 
•wtn eitor torm «r notH 
drto tow or QOD^kid d»- 
-rtMlMvory ttatoWfrWBd 



’«t« l>y lt]ftnto)at4,A8«Witg». - 0t tti* groat- 
I'tf wt >miteri«nt^ ta ’VWK *a« tor 

; ' i''1M''';f»'ri-','’;;i''' >5''^^“’ ■ proewmw *ro ttia-'j^atwiiwraW* casro 
Ml ' ' ■****' t^tatyart; «r. VI it ia com- 

'^Bi' termed. (ertiMietoUon. ' w- 

OriOtnJARia (he pofror ot 

i^totytleally bHagtaf rorktiie 

<?*:■ v.€ j’' 'chafflaeal d«conipo»ltlcr«a. Among rech 

'J-fB' • ' <w»>mtwn* w« nambor *W«M> 4ft«nl frtunda, 

-'-'''iW bat atsoaome nt nup -Mlaat^ttMitdtoua foes 
'; 'B*' - «<’<’ barterta act at toavtm- 

^ ^ $rr«. ronrortlng tjotaonw waste product*! 

IBL vIL^r ' « >t)drganle aalta. but at the 

f » , wttne Ortte Into plant food. Others assist 

r SM H ti^rttUi plants in extracting from the atr 

nitrogen, “flxiTig’' tt In a form 

k >» evsilsble to lh» plant Bacterial fer ; 

mentation produces alcohol for b<^eraget 1 
and for Industrial use. And so on, the | 
thit might he prolonged almost indefl- 1 
nitelj Then there srh those dread v'.s 
H Itors, the disease gerihs. that come upon 

^B us nnseen. and, itjahhlng in the dark, 

(ton to toe bi*> 9 neither young nor old Thev, loo 

lotintogluuiaay « probably do their work by oatalyttc 

troi^ievodsoea U action, producing deadly poisons within 

I, livorytrtrtw, ■ oor body In the triumph of modern 

is ^^"roftl^nir ■ mwllclBo, the keenness of our natural 

Sr Inpr®**^** by the as- 

or non^kid da- ■ «l»tance of the microscope, that we can 

arjrpoariwklad I, discern these dlmJnuflre and terri- 

»j V hie aggressors We know something, too, 

wn?!r’* ^3f * I their chemical means of warfare, and 

•oeaknobaj^p ■ are learning to fight them with their 

p fnoeni tkid- ■ I'*'* return for a moment to 

Sriw^ilippin^. ■ the rase of the crystal “germ,” which 

raaods «ro said | Initiates the formation of the solid from | 

■ the liquid, (or Instance In a body ol i 
I supcr-cooled wi ter, or in a supersaturated I - 
'* I Mlntfon of Olauber salt. This case i 

Bft 1 ■ presents s special feature, to which iit- 1 

‘ A *'1*1,'* C ■ lentlon has not so far been called , it Is ! 

1 CsM ■ the product itself which acu as catalyzer 

' U |w « ■ or, In technical language, the case Is, 

I Ci O fl on* Of ‘ auto-caulysls*' This particular 

I u . I ■ form of the phenomenon Is of peculiar In- 
- ■ teroat owing to its close relation to a fun ! 

•*•** « wimw H damental property of living matter Tli'.g , 

Fooir-dftoa of ■ relation Is clearly brought out If we I 

Jtouoat ■ consider side by side a simple caee of j 

Uy aeU toem. .* ■ Inorganic auto-catalysls and a typical \ 

tm Ors Cmtmf B example of its organic counterpart On ! 

r^allMSt B' the one hand, then we have befoie us ■ 

Itostadi say a super'-atiiraiiri solution of Glau j 

yL.^°°tg*y her salt, on the other hand, a vessel 1 

containing a sterilized Infusion or other j 
material snitahle as a culture medium. i 
^ Kach of these two Ryai''inH U quite stable 

If left disturbed, and will retain Us 
i fharaclei indefinitely under such clrcuni ' 

. ■ stances But, Introduce a vestige of n ' 
Glauber salt crystal Into the one, or a ' 
k minute quantity of a suitable bacterial 
germ into the other, and tmmedlatelv a 
transformation sets In, giving rise in the 
gKpBKJ first to a growth of crystals, and in the ' 

^ second to a growth of living matter i 

UrOMOMLiB# a I FSirthermore, Just as the same Infusian ; 

H Is c-apable of pioduclng a variety of dif- ' | 
tka^OcAubdoiti^ Mis ferant organisms, acc'ordlng to the par- 
M— tlcular germ with which It bag been. 1 
SKSStwST**^' Inoculated so a solution aupersaturated ^ 

'*'***' several salts will respond to ea'-h , 
^BF^t apecifle crystal germ Introduced by the . 

growth of the corresponding rryatallinc j ; 

aubatance. In one reape t, however, the ; 

two rases seem to differ It Is quite im ' 
possible, so far as ts known to-dav, to j j 
cause the growth of Jiving matter In a i 
bacterial culture medium except by the | 
Introduction of a "germ" Only life can I I 
give rise to life, wkhln our knowledge 
I In the case of the crysUl growth. It is 
often 8 comparatively easy matter, when j 
no crystal germ is available, nevortoe- ] 
less to start cryatalllaatton, either by In 
rreoaing the degree of aupersaturatlon of 
,tbe solution te. g. by cooUngi. or In 
•*” Bome Instances by pacchaolcal agitation 
or analogous means. The organic chom 
Punctilio however, knowa t)(at there are auh- 
A» ikw«« mmss wtti •toticee which are very refractory tn re- 
ItaArfrosHkaiMiK ntr •tottog ail attampta to cryatatUae toeio 
wtMkMmakeo m aitow Thus for Instoneet It ia a rather rare 
*^****** 1 1 ^ **T oeotiffeho* fot fftywrtoa to oiwume the 
iawiiMT i'‘”j • cryatalllsed form even at very tew winter 

osSoijMas *a *s sy > ** « » - teOw teoaperatrrrea. The dtotlftcMoP pointed 
'. *‘‘'*»* oat is therefore after oil (tel oo funds- 
mental as may at Ant eitht appear. For 
' IMi BMldMA detailed distjtMaton .»f tola very 

* latereetlng subject of toe ohatogy be- i 
" tween crysUtltsatten itWm A auperaatur- 

solution and toe Ottoto of fHe, the 
®*>' be referred t» OatWaMk very 
wjwwhnlwtSi itimdltting serkia (ft toetntea. puhliabed 
in Sogltah dnijer toe tofle of “Natural 
^iloaophy.” 

For to* selte of oiniiidtelty. and in or i 
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Motor Truck Advantages 

H SE man or firm that has a better 
delivery plant has an advantage. It 
isn’t important that it saves money 
— that it makes a cheaper delivery— al- 
though if the right trucks are chosen, 
under most circumstances, it will be also 
more economical— but the important 
thing is, that the superior facilities sup- 
plied by motor vehicles gives their owner 
advantages— it outstrips competition— it 
serves the customers better. Live busi- 
ness men may no longer dodge the issue 
—motor trucks are here to stay— it’s only 
a question of who will be first to grasp 
the opportunity in his line, or his town. 

The Advantages of the 
White Truck 

rWpEN it comes to buying machines 
l^Bthe best machine is cheapest no 
B^W matter what it costs. Here’s where 
White motortrucks score— everyone has 
heard about the white gasoline-engine 
design— how it foreshadowed what is 
accepted now as the best foreign practice 
and what is rapidly becoming adopted in 
this country by the most aggressive man- 
ufacturers. Next, each White truck is as 
well built as the most scientific, modern 
steel alloys will permit. In addition, 
every piece of steel is heated-treated to 
makeWhitc trucks as staunch as a truck 
may be built. The long-stroke engine 
makes them economical in operation- 
makes them efficient— the kind you must 
recognize as having unusual merit. 
White trucks may be grafted into your 
delivery plant completely revolutionizing 
its capaciy— giving it vitsdity without 
demoralizing your present force. Any 
bright teamster can drive a White truck, 
it’s so simple. 

May we send you a catalogue and 
testimonials of some of the 
world’s largest users? 


Tha White mm Company 


A3S East 79th Street, Cleveland 








Double Tracking 

The Bell Highway 


Two of the greatest factors in mod- 
err civilization — the telephone and 
telegraph — now work hand in hand. 
Heretofore each was a separate and 
distinct .s\'stcin and transmitted the 
spoken oi written messages of the 
nation with no little degree of effici- 
ency. Co-operation has greatly 
Increased this efficiency. 

The simple diagram above strik- 
ingly illustrates one of the mechani- 
cal advantages of co-operation. It 
shows that six persons can now talk 
over two pairs of wires at the same 
time that eight telegraph operators 
send eight tfelegrams over the same 
wires With such joint use of 
equipment t'lere is econ- 
omy; without It, wastii. 


While there is this joint use 
of trunk line plant by both 
companies, the telephone 
and telegraph services are 
distinct and different. The 




telephone system furnishes a circuit 
and lets you doyourown talking, l! 
furnishes a highway of communica- 
tion. The telegraph company, on 
the other hand, receives your mes- 
sage and then transmits and delivers 
it without your further attention. 

The telegraph excels in carrying 
the big load of correspondence be- 
tween distant centers of population ; 
the telephone connects individuals, 
so that men, women and children 
can carry on direct conversations. 

Already the co-operation of the 

Western Union and the Bell Sys- 
tems has resulted in better and 
more economical public ' service. 
Further improvements and 
economies are expected, 
until time and distance 
I ^ are annihilated by the 

L I®) universal use of eiec- 

trical transmission for , 
written or personal com- 
munication. 



There’s a Carborundum 
Stone for Every 
Sharpening Need 

For the carpenter, the mechanic, the man- 
about-the-house. the boy in the manual training 
school, the housewife in the kitchen — Carbo- 
rundum means sharper tools anr' better work. 


are on sale el hardware stores everywhere. 
If your dealer does not have them send direct. 

No I07.F Round Combinilion Stone lot 

Cwpentert $1(0 

No 108 F Oblong Combinstion Slone 125 

No 78.F Knife Sbarpenet -Ocl. 

agonal, Stag Handle, m 


Sportsmen will be interested m the 
book— "How the Doctor got his Bull 
Moose' - A true story - -it's free 

THE CARBORUNDUM CO. 

Niagara Falla, N. Y. 




der to bring out more oUjarly tbevS&»- 
logy of the crystal “gam," Wh 
<boaen for our example a 
growth In a simple cutture Haediam, 
phenomenon of auto^eaUlyUo gmWttt 
howover, of eourae, quite gctnergl 
itvlog matter. Indeed, Wo, OgtwgU 
T. B. Robertson hare shows that tbg 
curve representing the rate of grhFtb 
of various organlams closely rsiimhbtes 
In character that calculated tor 
tain type of Inorganic auto-oaUtytlc 
action. Just how much aigsiflcasre la 
to be attached to thle resemblance. Is 
perhaps an open question. Of the gen- 
eial auto-catalytle character of the 
growth or living niatter, however, there 
can he little doubt 

It Is Impossible In a short review of 
this Kind to do JuBtlee to the entire field 
here broached. Much has been written 
on cauiyela and probably atlll more re- 
mains to he sa'd For a concise e<f- 
replete with reference to the lit- 
erature on the aubicct, the reader can 
probably not do better than turn to i. W. 
Mellor’a very exoelJent little volume 
“Chemical Statlca and I>ynam|ca,” one 
of the series of text books of physical ; 
chemistry edited by Sir Wlfllam Ram-; 
say. It Is the hope of the writer that | 
enough of the subject has been presented 
here to give the reader a general Idea 
of the nature of the phenomenon and of 
Us Imporunt bearing upon a number of 
questions of the highest teebnical and 
vital interest 


The Industrial Chemist 
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American Telephone and Telegraph Company 
And associated Companies 


Universal Serviem 
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tiuit In ttw immedlkte futura and for 
twontr roars tho donumd for works 
chemists wilt far axoeod the supply. The 
revolutlOD In factory practice that le 
proceedinK le the most anaaslna (n the 
whole hietoiy of American Industrial de 
velopment. The factory of whatever 
• type that does not posssn at least one 
works chemist will be an anomaly. 

The lareer factory oreantiattons are 
now rapidly establlablne bureau# of re- 
search requiring the services of many 
chemists. It la aa the heads, or chiefs, 
of such bureaus that men have some of 
the largeet opportunities In contemporary 
Induetrlal chemistry Even tcMiay aal- 
arles of from ten to forty thousand 'dol- 
lars a year are being paid to chiefs of 
reeearefa. 

Equally attractive In opportunity la 
the profeselon of consulting chemist 
One of Che most signtflcaot features of 
the International Congress of Applied 
Chemistry that met two years ago In 
London was the presence there of con 
suiting chemists whose Income# derived 
from specialized knowledge In practical 
chemistry were princely The man who 
can make himself a supreme authority 
even In a very limited field of Induetrlal 
chemistry has llmitlese opportunities for 
achievement and of adequate reward 

Still again, a chemist, neglecting both 
po|^tlonal and consultative work, may 
work simply as an Inventor In the past 
such a man was almost Inevitably robbed 
To-day a# a general rule he re<'elves 
equitable treatment, particularly If he 
comes of good scientific antecedents 

Finally, as one of the most algnlflcant 
llliistratlona of the spread of srlentiflc 
ideaa in Industry, there should be cited 
the establishment at the Universities of 
Pittsburgh and Kansas of the system of 
Industrial Fellowships The University 
of Pittsburgh has reeel-ed some eighty 
thousand dollars from various companies, 
the whole amount of which Is to be ex- 
pended In the next .two years In salaries 
for chemlst-lnvestlgatora In the Uni- 
versity of Kansas soma thirty-five thou 
sand dollars have been involved. AM this 
money passe# out of the direct control 
of the donating companies for chemical 
Investigation 


How to Motor Anywhere 
Without Asking a Question 

T 3DAY a motorist can tour from one end of the 
United States to the other without asking a ques- 
tion as to route and without losing the load. 

It is Simple and Easy — 


Magr^cal Apparatus. Technically Trained Foreman 
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staking machine, rolling Jack, glaslng 
jack, buffing wheels, and measuring ma- 
chine. Special rooms are also provided 
for finishing, drying and tacking. As 
will be noticed the equipment for this 
line of work U more extensive than the 
other. The reason for this Is, that the 
National Association of Tanners are co- 
operating with the Institute In providing 
more extended courses In this branch of 
Industry, which shows very clearly that 
our manufactuiing Interests realise the 
importance of this kind of education 
By the middle of the winter term each 
student has worked in all of the model 
factories and has finished his Instruction - 
in dyeing, so that for the remainder of 


Like all new undertaklugs this course 
of Instruction has been somewhat criti- 
cised, especially by those who have not 
taken the trouble to Inveatlgato the meth- 
ods followed and the object to be attained 
It baa been said that It ia nonsense to 
teach a young man a little about soap, a 
little about dyeing, a little about paint, 
and a little about leather. This perhaps 
would be nonsense If It were all that the 
oouree accomplished, but such Is not the 
case. Up to the time that the student 
begins to specialise It Is not so much what 
he learns about any particular Industry, 
but It Is what be learns about operaUng 
typical machinery, handling men, aasuni- 
Ing responaiblllty, and gaining aelf-rell- 
ance that count# In other words, be Is 
brought In touch with manufacturing 
operation, he handles materia) ep a suf- 
ficiently large scale to produce something 
which has a commercial value. It 
through careleesness or failure to follow 
directions be spoils a lot of goods it 
: means an actual loss In doitara and oenta 
which in B factory would he very apt to 
cost him his Job. That thl# method de 
veiopa self confldenoe l« evident by the 
pride and Intereat which each foreman, 
and Ilia men aa well, take Is the prodaot 
manufactured. eepeelaHy Hvbon the prod- 
uct Is of fine quality, and it is also 


There are today available a num- 
ber of route iKKika which give the 
correct st>c<'d indicator mileage at 
every landmark, railroad or change 
of direction. 

All of these route books whioli 
have been adopted as “offlolBl” by 
the Automobile Clubs (and niONt of 
the others) have been laid out with 
the Warner Auto-Meter, "The Ansto- 
omt of Speed Indioators." 

Because exhaustive tests pro\ cd 
to the Road Map Makers that every 
Warner was Just like every other, and 
that the mileage shown by the Map 
Car Warner would appear on the trip 
dial of cirry other Wartwr that over 
passed that point 

’ Note How Touring With a War- 
ner Works Out In Practice. 

Wc oould easily fill this space with 
touring expenenws, all leading up to 
the same conclusion — hundreds of 
miles of absolutely unknown tern lory 
traveled without a single direction 
askeii, even in the large cities. A 
couple will suffloe. 

The first week in June a million- 
aire manufacturer of Davenport, 
Iowa, while in Detroit, hough! a 
popular priced oai to drive him- 
self ” The first lime he ever look 
hold of a sieoniig whwl was on tliih 
car, in the outskiris of Detroit His 
lessons gave fami the "bug" to such 
an extent that ho determined to drive 
homo to Davenijorl. So he bought 
an Official Route Bisik and a Warner 
and made the whole distance with- 
out asking a single question. 

AtidSvery Direction the Warner 
•nd the Ronte Book Corre- 
sponded Exactly. 


Han Kranoiseo witli his wife and son. 
He had never iieen more than a short 
distance awav from Now York before. 
He had not been eonipelled to ask a 
direction up to that time — nor will he 
the remainder of the distance If 
every owner of a oar could have 
listened to bi« cntJiusiasiic eulog.v of 
the Warner, they would never again 
be satisfied with an infenor mdiontor. 


ment Which Adds Hllll Further 
to the Joys of Touring. 

All Warner iiistruinciits of the dial 
tyi>e (see illiiHtration) have two rc*- 
settiog buttsms for tiu' tnp mileage 
figures. One resets ihe figures to 
000 0 with a single turn The other 
works on the tentliH of a mile onh , 
making it iKissihh- to turn up any 
desired mileage on the trip .scale 
This makes it possible to dnve around 
the boulevards or through the porks 
at any point and then in a few sec- 
onds set the mileage hack to corre- 
spond with the Route Book readings. 

Those who tour regularly will 
appreciate tins ri'finement 

Those Who Select llBrellable 
Indicators Because of Low Price 
are Mitsing the Big Joys of 
Moterlng. 

The W’arimr was seleeiiyl for sur- 
veying the routes III thedo diiTerent 
Route Books his^auBc unvaryingly ao- 
enrate and reliuble Every Warner 
was found to indicate exactly the 
Mmo as every other. Ko two indi- 
cators of other makes indioauid the 


WARNER 


I “ Th» Aristocrat of Speed Indicators” 

T he Womor can be secured through reputable AutcMmobile 
Dealers in eny city or town in the United States. Warner 
branches ere maintained in all the principal cibes for the ^ 

ooaveaieuce of these deelers and their customers. Inquiry to 
Beloit or at our branohas b invited for Warner litereture BtC 

I 1 ^ 

Free toAgtomobilbb A vest-pe^ **Ai>teiaebUs 

— — IceeBM Rscoed” tab Id- ^ 

dsssd (or ceir.sntontlr boeplBe eceoeat of tiros. sosaUne 

otl. ropairs. olc. Soot FREE for nesso end model of your 

cor. Addrees 8 C ANDREWS, Beeklel Dopt., Wormor JIHI 

lostmmentCe.. B.I0H.WU. 

Warner Instrument G>mpany 

Main Offleas and Factory 

1184 Wheeler Ave., Beloit, Wu. ^ 

Branch H ou ses Mainteiuad at i*- 

S3S jgsr' 1"^' 



Model M2, Price $1250 
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The favor m which these hats are held 

you'are assured of gettin||^|^P0w'l|^||^1tIv 
Y ou are assured of the money's worth tha|j ^||^^ 

Sabsfaction in the hat you wear is gua(j^i^^ to yo^^ 
dealer in It must be to your liking 

behind him in this absolute guarantee. ^ 

/>rlc... t\.u and as At yau, JmaUr’,. at If ka tannat taptUyf^i 
wntt fat Fall and Wlnlar StyU Book A , and an anil fill y^r ^ar 
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DON’T PAY TWO PRIOBO-l ROTARY pumps and ENGINES 
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irratlfying to note th* atoMpotstmetit 
whan She product it nav up to, Hist ftaiiu* 
aril, or tha oost of prodttetl0tt «XMe4t th« 
price racelved for the 9nltli«d hrtlelht 
When the student to OpocliiUw, 

bowerer, a different odAditioa ot^M, 
and b« then does learn, not a Httie, W 
Very much about that partiouiar Uidnatry 
into which hu hopes to eater foi* hla life's 
work tt should bo plainly uacLeratood 
that no school can turn out experienood 
paint makers, or expert tahners, but that 
the training received so fits you&f men 
that they can readily adapt themaelxea 
to the conditions euoountered In the man- 
nfacturlng plant. 

Of the one hundred and two young men 
who have taken this course there are 
ninety-nine employed in chemical lines, 
of which number sixty are doing prtMtleal 
work Of the latter number aeventMn 
are employed In tanneries, sixteen In 
paint and color works, and the remainder 
are scattered throughout other lines of 
Industry These men hold positions as 
Managers, Assistant Managers, Suporln- 
tendents. Assistant Suporlntendents, Tore- 
men and helpers. 

Although many of the graduates go 
I Into analytical lines we do not make this 
onr aim, for we feel that that field be- 
longs to the colleges and technical aehoohi 
The one great object which Is always up- 
permost and for which we are constantly e 
striving is to train young men for re- ” 
sponsible positions In the factory, where 
by reason of tbelr technical training they 
will be able to work more Intelligently 
and in eympathy with the chemist, who 
under present conditions often finds It 
Imposslhle even to try out his Ideas In 
a practical way owing to the non-recep- 
tive attitude taken by those who have 
the practical work In hand 
We are a nation of vast resources and 
If we wish to conserve them we must 
I Improve our factory conditions. Not only 
' must we have the trained chenilsl scKh 
• his scientific and tec-hnlcal knowledge, 
but we must have technically trained and 
Intelligent workmen as well. The fore- - 
man who works by rule-of-thumb Is no J 
better than a machine, but the man who g, 
uses the brains which Ood gave him « 
and knows what he is doing will not only w 
make a better product, but will be cap- 
able of grasping the details of the tech- 
nical points Involved 

It is the humble opinion of the writer 
that the time Is fast approaching when 
all positions of lesponslbfllty will be held , 
by men who have received a technical 
education, cither in the university, col- 
lege, tethnbal school, trade school, or vo- 
cational Institution, and especially from 
those schools which aim to smphaslze the 
practical aide of the technical subjects 
they are endeavoring to teach; for then 
I the foreman the superintendent, and the 
chemist can talk In a language familiar 
to them all, and the details will no longer 
be shrouded In mystery 

An American Rotating Aviation 
Motor 

T he present OnOnie rotating motor, 
which is so widely used on Dying ma- 
chines, is uot a French Invention In 
' ' principle, as many suppose. In 1888 the 
first revolving cylinder motor made Its 
1 appearance in this country, which waa 
' afterward embodied In the Adams-Far- 
well car 

The originators of that pioneer motor 
‘of Its type have now brought out a 
] T2-bor8e-pow«r motor which rerolvee ver. 

, tlcally. No carbureter is used. Gasollns 
! Is Injected Into each cyUndor by a de- 
I rice which feeds exactly the same ntlxinre 
; to all cylinders. Hence it le pOssiWB 
I to do away with th« Inlet valve and to 
) employ one valve for both Inlet and ex- 
baust Only air Is drawn In by the me- 
tion stroke of the piston, and the gasa- 
llae Is sprayed within the oytiader, 
where It la mixed with the charge of Mr 
before compression The elngle vaivs In 
the head of the cylinder can be mg^e 
amply large to Insure a full charge and 
a free exhaust 

In order that the cam irhlch coBtrola 
the action of all five valv«» may be re- 
lieved from the heavy load Of apeatag 
- a large valve against high preaspre dt 
the thse the exhaust takes plgae. tlw 
cylinders are provided wRh tutxHtafV^ «(#•. 

, haust ports, which are uncovered by tha, 

- plstoh on its Inward stroke. No ebaedt 
..valves Sire required for those awtHlary, 
ports. On the suction stroke, puTh 
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asmd year e u be m ptfan hiT e hdl'M, 
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RUBBER ■kT. 


not a mixtura of gyA, U drawn in. 
Th« air aiplr«d throng tke auxlilary 
porta and auction atrofce twomea a part 
at U>« axplosive mlxtura IQ tJi« cj^llader, 
and alnce tt le conatant tp qnanttty. it 
flow not affect the operrat|ofi of the 
motor 

The motor U controlled by reculatinR 
the amount of gaiollne naed. The only 
adJuatment that may be oonatrned .la 
belooiln* to the carburetfo* ayatem i« 
the valve by which thta control U ac 
Domptlafaed. 

To lubricate the motor, an oiler -la em 
ployed which coiuriats Of a alngle rotary 
member, much reacrabllng In form the 
cylinder of a revolver, with longitudinal 
chambera bored therein Each of these 
chambera carries a plunger which, aa 
the cylinder revolves, is driven from end 
to end by two cama, thereby causing 
a amall amount of oil to be drawn Into 
each of the chambers at the bottom, and 
ejected Into a corresponding tube at the 
top. An extra heavy grade of evUndor 
oil Is thus supplied to the various beat- 
ings aad to the cylindert, thereby ob- 
viating the necessity of splash lubrica- 
tion. which in other rotating cylinder 
motors calls for the flooding with a great 
quantity of oil. and the consequent gum- 
ming of the valves and eootlng of the 
Hpark plugs 

^ order to Insure against the ai.l ' 
dcmal stoppage of the motor, two spark i 
plugs are provided for each cvllnder. as j 
wall as two Independent Ignition sys- 
tems. 

Instead of tlrcular flanges, longitudinal 
flanges are employed, aa the result of a 
series of ex|>ertm«ntB to delertnine tli ■ 
action of the air In circulating about 
. the cylinders of a rotating motor tU6re 
the air Is thrown off radially from the 
cylinder walls. It would se>em that the 
logical srrangeraent of cooling ribs or 
flanges Is that which hag l)e<>n adopted. 
There are structural advantag-'s In plic 
tog the flanges In this way, for the rylin 
der Is strengthened against tensile 
strain caused bv the action of centrl 
tugal force and the explosions 
The material of which the motor 's 
made Is vanadium chrome nickel eteel 
The bore le 6 Inches and the stroke Ilk-*, 
wise 6 Inches. The rating la 72 horse 
power by the A, L A M formula 
(square the bore, multiply bv the num 
her of cylinders, and dlylde by 2>(;> On 
actual propeller twits It Is claimed that 
• more power than this has been developed 
Furthermore It Is slated that n 9 foot 
JsbWiig wesit g.jnrh propeller, of 6 feet pitch, has been 
I A CO., driven at 900 to 1,000 revolutions p"r 


PARKER, STEARNS A CO., driven at 900 to 1,000 revolutions p"r 

3MW SKsffMd Av..^ BrooUya, N. Y. minute 

am ■ ' .j ' j«J i u iS iaM T .Mni« itiwi.ies, flrewete The makers state that onlr one gallon 
1 1 »!■'*********•"'* BotthuV MttcWuery ot lubrbatlUR oil Is used to 20 gallons 

rr4e viLTER MFC. CO. ^ “ir ’ I 

ass S.r^. aww-a-v *» oeceswry with European 


two days the whole com loosens and 
comes out. ‘ 

BHie-jay has don* this fifty million 
times. It will do it for youe-that w« 
guareot**— no matter how tough tb* 
corn. 

The secret Uss in a bit of B A B 
wax— a wonderfj^, Invention. It loos- 
ens the con V'itf^t soreness or pain . 
wpMMMIH You don't feel it at all. 

The con Is forgotten 
until it comes out. 

6o get It. Don’t let 
cords torment you mty 


•SSKSS.SS-f”' 

C seowidMw to*, ft 
f s Mrrewwd to be ooiai«e< 
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Oswego Serge -for men's 
attire depends not on fcish- 
ion’s whims. It is a staple 
fabric and worn through all seasons. 

A serge suit is part of every man’s wardrobe. 
Whether the suit be custom-made or ready-to-wear, 
the sterling quality of Oswego Serge speaks for 
itself. Oswego Serge is made by 

AmericanWoolenConiiw 


Oswego Serge ts made 
Black. 


W/n M Wood. Presiden t. 


a deep, rich Navy Blue and 




Moving Pictuieg of the Coronation 

A CCORDJN’O to a German trade pap“r 
devoted to the iuieresu of ths moving 
pkturc induBiry. the activities of the 
moving ptetur*' makers to obtain good 
nitue of the foronatioh were equal to the 
exortloiiB ofsnvof the newspapers to pub- 
lish the fiiilcHt and best accounts ot the 
ceremonP's All told, wc learn, fourteen 
firms sent 200 operators to the coronation 
They w ei e w ell received and had to pay | 
heavily foi good iwattlons, ae much us 
SI, COO in one case It Is said that not 
leas than 10,000,000 feet of fllm wers re-j 
qulred, which was used up at a rate of ] 
about 200,00(t feet an hour by each of j 
the cameras { 

Mauy of the moving picture theater ; 
owners had made arrangements to exhibit 
the coronation films on the very evening > 
of the coronation Itself. Some of the | 
railroads considerately placed special j 
trains at the disposal of the manufactur | 
ers, and thus the tUms reached the I 
province* with astoniehlng rapWlty The } 
films were developed oP board tile trains 
and positives mad* ItoaiadtatOb’. On the 
very night of coronatlOh day flltna were 
thrown upon the acresQa at lAverpool, 
Manchester, BirBUathghll and «v«n In 
Pfrls The retiresontaiiM of a Flrench 
: Arm, who took passage op the "Maure- 
tania," developsd hlg nagQtives and made 
hla poslldvea oft board* liQinadtately on 
h)s arrivdl Ih Qiportoa ho dihtrtbuthd his 
nriMi to the varioua dim snebangoe with 
. whgfti he bad fttadfl gnidiftetao&ta. 


Oawego Serge is mode of the finest wool aftd — quality 
conadered - - priced low. 

Whether ordering a custom-made suit of your Tailor or a 
ready-to-wear suit of your Retail Clothier, insist on Oawego 

Serge. 

If unable to obtain Oawego Serge, send us the name of 
your Tailor or Retail Clothier, accompanied by money order 
or check for quantity desired, at $3.00 per yard, and we will 
see that you are supplied. Your Tailor will do the rest 
Samples furnished on request. 


Special Fabrics For Out-of-door Clothing 

TO MEET EVERY REQUIREMENT OI- THE 
EXACTING SPORTSMAN, TOURIST OR MOTORIST 

/Jv^SKrV C/oCA (Shade No. 65) as an ool-door fabric « ideal, because 
dual and wind proof — sheds water — and being a beautiful shade of 
ohve-green commends itself to the woodsmen , has been adopted by the U. S 
Government as standard for the Forestry Departmenl Comes in several w'eighls 

(ioTh — a fabne sumlar to ihe above in weave made in an 
attractive shade of light brown and especially suited for riding and driving 
clothes, motorists' appmel, outing suits and raincoat*. 

Th««e clothx lu-e higheat grade, pure all wool worsted, cloaely 
woven, very durable and uniform in color. 

Samples of CfoeA and Qkl^hUtg. (SoTh sent upon request 11 

you are unable to procure these fabrics from your Tailor, we will sec that you 
are supplied upon receipt of price. When ordering specify fabne and number 
of yards desired. $2 75: Ouvnuto florl $3.50 per yard 

AMERICAN WOOLEN COMPANY OF NEW YORK 

i. CHRord Woodhull, S«IUn| Agent 

AMERICAN WOOUN BUiLQlNC, ISthf INb St. 4ih Av< . New York 


Order the 
, cioth ax weH 
at On cktlwi 
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The Haynes Goes Evenrwhere 


A nd ih* be*f p«rt of it that ever tioce 189'^ the Haynet haa baen going every- 
where that any automobile could go Eighteen yeare of the hietory of auto- 
mobiling are built into the 1912 Haynet, Thu meani a whole lot to you who 
are considering the buying of your firet automobile thie year, or the buying of another 
to take the place of the old one that ii worn out or isn't good enough. 

This eighteenth year of the Haynes car is a vear of triumph for the pioneer Ameri- 
can builder of automobiles Last year automobile experts, and the public as a whole, 
declared the Haynes had reached the limit of quality production at a $2100 price It was 
hard to figure how any more automobile worth could be put into a car at the price of the 
splendid 1911 model, but there U m»n in the 1912 Haynes, and the price remains $2100. 


IS Hsmes is not radlealty different from Its recent 
It does represent more ill-'round value than any 
tr esIUng at tba Haynes price. 


eat predecessors. It Is not radloattv ^ 
atiybotly has sver before been aMe to | 


TIm ISIS Hiumes It a bitrser ear-ISl>-lneh wheel base; it’s a roomier oar— wMsr rear 
seat and more depth both io the tonoeau and in front; It's a more powM^ ear- m Hxtf 
motor gives forty to forty-five borce power; It's a safer ear— larger uaEse give «ae 
equare Inch of braking surface to every thirteen pounds of osr and Tils a snagbTer, 
more stylish ear— the whole oar it finished in black with arresteen hand-rubb^ eoati 
cf paint, and the trimmings are of bUck enamel and ulckM. 

The 1913 Hnynea ie now reedy for deihrery. You can eee ihesasew anodele at 
oer bttmchaa and aaeodcs, or wa will aaod you a csttsOofua notf Mtna of diaalar 
nearaatyou. The line la completa. meetliig eveiry daisuuid— {MuueeiHiar ToarUig. 40 
n. p~ UlOOi d-oaaaanger, 40 h. p.. Cloaa-Coupla, •3100i ColmiM Coupa, 40lL p„ 
'■'ouring. 50^ h. p., S300% 4-pBseeuer aoewCoupta. 80-M 
h.p.,i30(Kh Modal 21 Umonslna. 40 h. p., *3700} M^el Y Umauebta, So4o 
fa. p.. 93800. Completa regular eoulpmeot tor all modele la of the vary hlgliaat daan. 
Provlaion la mada for tba Inataflattoo of electric llghtiag a<|ol|nDcttt at tiombtal 
ccMt. Addresa 


I i.y vumm 994 ~- fti99 i9» 

IT; S3tfi.“tt“r2 ■ 

kMP * ***iii?fff**M*ii**r? ***'^"' Jhpw- TJw ^ifutnitir 

IS paten™. subKHpOe^ hooka, etc. Thla ^ 1?0 '••• 

^VJT faciiluts aiMsrtfiag Wsr unee- ot exiMllent m*t*rl9l. bwt «* thb 
kbmnce of Iron eUtipbni, Tba mrib 
ftSSL. *•“* 9iw«y» ■lUftmuM 

prints umeto^ *■ ■Bd «re aotmldd bf 

fltrlktnc tboa w# tli* dutar 9(|fa vltb 9 

(leasi V B. o »k., I. -H.T» 

th June" In your fonnutl at Jane Srd, It waa MaSHMUln HMBkoae. — MaiUCbllCk Khiv 
stated that Wo could recognise Venus and mose, wbo iBrOOted IMCti «X|>l0tlTa rp 
JupIK-r py the fact that planeU do not twinkle, whictl tlM naDW (fOVAat! vrqjd 

TMs I observed to be true. Bat acoottUa* to gjyan by ^ JftfldMM . Ikft'ry. dWd 0* 
your explanation given In query No, 1$4,M. ^ ^ n T rTl.rh aT 

that distant lights twinkle beosuM the stnstn 

of the intervening nlr change their refractive CMOWtry twni ia.lSSS. 

powers. It should not make any dIKersaee ^ NvanU yad# ^9 WHt lUIMllDtMadailt 
whether the light Is from a planet or a Star. Ot tba aanttb^rttlQ f(af9rt|naBt ot tba 
Will you please esptaln itJ A, The rekaon BdTftl krtaiUil, 4tirMi which tfiOT ha 
^ven by astronomers why plaaets do not twits- tomi* dXtaMhM Nk^kr^ lu dOimaetfam 
.?e , %ta dOnipMHsl! W 99 

Mercury, the smsHcsC pUnet and the nearest ** **** JWtdBe* 

to the sun, la always teen to bo twiokiiag servlcetf k dacoratton and k 

violently. This peeullsrlty ot Mercury among auB money ware granted tO him. 
the planets Is due to Its small slae, ao small _ ‘ ^ 

that at Its great dlatance from ns it has no Aboil* Martfeatlail..— The torca 

apparent disk, and Its greater Intrinsic bright- required to orneh aB ordinary But, etieh 
n. «» because of Its nesmesa to the sun. Sea aa one too Often Mog oraoked brtween 
T^ds “New Astronomy." page, 92 sod 818. the back teeth, hk* been ahawn to be 
We C.U furolah ,he book for f 1 BO. ^ 

(12634) F. A. C. Skye: iB it true, at 1 dupola pounds, directly applied. The 
have often heard stated, that dry iMitteiies will amount Of saliva dally Secreted by thh 
give better results (I e , a better spark at average male adult Is abeut Iti ntera 
same voltage) than will wet battsrtaa : both or 1.89 U. B. quarU. In thoroughly chew- 
batteries being 10 their best condition. Is tbu jng loo grammea Of "ZwItAack"— a kind 

r TverrC LroyZ::'L!\o7t t 2 LTv? 

give n large dumber ot amperes on short elr- . (Wl U, S. ttlWrt) *f saliva; 

colt It therefore Is well adapted to give a masticating the same amount ot ap- 
very hot spark If a wet cell were mads on the P'«*> O®*? ’Itsr OT 2.44 CUhlO Inches; 
same lines It would give the same result It that Is, only 8 P«r (sent, OT about One- 
ia not the voltage of the 0*11 which produce* twelfth as mneh. 
this result hut the amperes, and this la. the 

quotient ot the volts divided by the ohms In A SMniiig JHetkl. — There Is a legend 
accordance with Ohm's well-known law. among the peasaata of Cornwall in Bng- 
(12686) W. L. 8. asks; Has an article “V be ohsorred 

ever be«t published In the 8c.»«r,r,c Auc,,. * f^lntly-rtlnUjg mlner^ am^ the 
CAW d 4 } 9 ctlblnir a method of bypaotlilof <me’i broufot ffon the mlOM. ThlU th!® 


(12M6) W. L. 8 . aaka: Hw Jtn article 8# aipt myr ohawred 

er be«t published In the 8 c.»«r,r,c Am«.. * f^lntly-rtlnUjg mllWr^ am^ the 
CAW doocriblnir m method of brpQotiii&s ooe’i brougfat ffon the mloM. Tluit thia 

self and rendering one elalrvoyantf Also do ^ *>0t pure fancy hae been proved by 
yoa know of auy source of laforinatioo that Prof. Strutt. A specimen of the mineral 
could fnraista the desired dsuf A. We have autunite. Which U also found in Walea. 
had many valuable arttcles on hypaollsm In was sent to him from Portugal becauae 

these papers for ten cent, each We can also >‘ew'“bl «8 artlMally prepared StltB Of 
furnish you any book pabllsbcd upon the sub- uranium, and that its luminosity Is duofo 
)«ct; wo name Bramwell, "Hlstor.v, Practice, spontaneous radlo-activlty. The light tt 
and 'rhcory." *4 50; "Hypaotisiu.’' by Moll, sheds Is Stronger than that of nitrate of 


“POROX” 

Storage Batteries 

No loss o( ourreoi Abooluielr 
mdsMs ‘maspstcBt tart art luto 
for all bslterlas. 6 voU. Sj sopere 
hour bsuerr. frieo 

Svsd /or e a te tasur 
ALBOtT MOUHt 
JAMAICA, H. Y. ”■ 


f The Wm-H. Bristol I 

Hectric Pyrometers ; 

equipped with the pat- 
ented srctioiial thermo- 
couple consisting ot Fire 
End and Extension 
Piece and furnished with 
Weston Elecuical move- 
ments Ca.alogucd in 

id-page illustrated BuUe- Jamaica, n v 

tin No. 130 which will JASIAICA, N. Y. 

be mailed upon request. ■■ — - ■ ■ ■ 

See also new 64-page iliusuated Bulletin No, ■rff7'S|VV|BV9f3’iH'35fTBRf5fT| 
160 which is a rontlensed general catalogue of bUhSUdlSJuJuH^U^bl^^BSASI 
Bristol Instrtunents for pressure, lemperatura s«in.s ■»»- ■»«i«iiki twuw iw tiiw va ta -r,.t>«i» swtw, «***»««« 
and elcctncly. ■« 

TW MISTOL COMPANY. WATBMCTY, OWN, ■"sssac skis lArrsa eo., «w awsa curs stews, ctaww 

tiAMBURG-AMERICAN CRUISES 

to ITALYand EGYPT 

IN ADDITION TO OUR REGULAR MEDITERRANEAN 9A1UNG3 THERB WILL BE A 
^ngkrial Trin l>y the superb transadsntk liner **ICsJaerin Auguate Victoria** 
OpeUfU inp (25.000 tom) to Madeira, Gn»raaUr.Rivi«», Italy. EOTt 
and the Nile. The largest and most luxurious 
steamer o( the Hamburg-Anvnican service. Emipped 
I -a wuh Ritz-Carllon Restaurant, Palm Garden. Gymaa- 
lium, Electric EJevatort, etc. 

WW U*v* Nvw F.bra«r 

14tfa, 1912. ur,«,.| ,1 Funch.! (Ms- „ 

dvim), Febnurr 21>t; Gihrskar, 

Fsbniary 23d; Alsivrv. Fsbrwry 

84th, ViMvaacb* (Niev), Fabro. ' 'WJ" ’ 

ary2Sdi. C.f»>..F.bruMy26tl., 'j M 

NaidM, F*bru*i7 2Sth. .04 Fort ' M." 

SaM.MUrohSd. I'. 

Rstunuos. Sw "Ksksrfw AosuiU f 


*100; "Hypnotism. How It Is Done. Its Laos uranium Upon parting With its water 
and Dangers,” by Cocke, *1.00 Of crystallltatlon the mineral loses Ita 

(12636) C. R. asks: On the night of luminous property. 

August 15th I observed a meteor la the soiilh- ^ ^ . 

western »kv *hl.h behaved dlltereot from say Oceans,— The Pacl«c 

I ever before saw or beard of When Srst Ocean covers 68,090,000 square miles; the 
noticed 11 appeared a consiuerKbJe distance to Atlantic 80,000,000; and the Indian Ocean, 
the left and atxive the apparent posltloa of Arctic and Antarctic Oceans 42,000,000. 
the planet .lupiter. At flrst It followed the To stow away the contents of the Pacific 
usual wide course, going toward the big u would be necessary to fill a tank one 

™ mr'ltl’'turn.^7*7rn?/nnw.rt'TJ 

bright White light chr!igtns to a brUl’lanI Put in 


UAMBURC-ANEIICAM UNE 

4I-4S Breedway, K«w Tack 


orange, qiilekly vanlsbiog in a pnff of black #*'«'*• the Pacific holds in weight 94$,- 
" smoke la It customary for meteors to behave 000j000,000,000, 000,000 tons. The Atlan- 
I In this wayT What was the oaaoe of such tic averages a depth Of not quite three 
' apparent erratic motUm.7 Doos the Sciaa- mtles. Its •Waters 'Weigh 826,000,000- 
: Ttric amsbican sell any books ob astronomy 000.000,000,000 tons, and a tank to con- 

• « ‘gtrprt^^ri lint bur’^r^" eachTltr.?^^ 

■ It'i^y not be said to be onstoMry for me- “J*®* *®°»- ’’*‘® **“*■« Ot**®** 

t**or* to tthtrar the chanfea tbown by the OSM Wfe m tS0 ft&ZDe Startling propor- 

you desi-rihe. still every sort ot behavior Is tlona It wotild take all the sea Water 
' found In them choagtog color and vanishing in the world 2,000,000 years to tlow Over 
as It with a puS ot smoke Is not UDeomnoa Nlagars. 

We can supply you any book In print upon 

^ sstraoomy. You will Bad ProL Todd's book Hov Ws O^gkt 'Ve Bee.— Data have 
f very taterestlng and accurate. Hie "New As- gathered iB termany with Vater- 

troBomy," price *i 50, u widely osad as a test ,-< 5 , to the dlsUniM at wfaloh neraoM 

I book, and bis "Sure and Telescopes," price **. ^ 

, I. most luterosttng ,0 uvon. Vto Lk. at ^ 

I the heavens figures. If One hss goofi sysg, tli4'<Bsr* 

’ /veaeev tt n „ , clslm. One osaBot reoogbks a per- 

- (12687) H. R. G. asks: Will you plssse g^n whom he has seea but oaco before 

wu me what Is the scieoutic explanation ot ^t a greater dtsUutee thaB W|ty 4 ve 
tbe fact that a person can b* Utted by the _-tSrs ^elshty^Wo^tl If 
foreBugers of two persons U tb*y jBhala at ^ gSTim 

the same moment? A. It U safo to sey that *• w«U*iV>wn to (»e, one mayrecogBtae 
there Is no soienttBc explanation needed for lilo* fit from fifty to on# hundred tBetsre, 
tbe fact that two persons can lift a person by and if it ii a member of opefg family, 
tbeir foreBugers. The writer used be lift 160 eveh at one hundred and fifty meters, 
pounds with one lutis floger, and feels no Th« whites of th« eyes mar to Seen at 
snrpriwv that two shonid M^e HW yyom twenty-seven to tweBty-slght »e- 

weight by using four much ttroBger finsets 
for tbe purpose. The inbailng ef the bmith 
diverts the attention of the peraons frem tbe ™ 

act of lifting, and they osualty aay they d» parts Of the hto^ and, '{to ldl|l*taBt 

not lift at all. Hut to raise a persaa weigh- movements are fUatliigtlttogWd Bt.nitoty-’ 
lug 160 pouads, that weight smst setokUy be one tnetetn. The limto show tuta- 

atted. and each flager tuost Mft #0 pounds, fired and elfhty-two meters. M 1m 1 t«B- 
This is a emtu weight for a forefinger to met. fij,^ 1 ^ t^rty metsni A meythC 
w* do not think theta Is any ktmtm oBly ms 90 infisflalth form. 894 

gettoB here, but Just a Mntple ectloa of the 
muscular force. We have seen tt d»ae WftkOut ** 

I auy ishalation of breath at all, and Just aS XWl.fi fosi— the ptOVeBtsmi Ot.lfeg toW 
|sBsU/ St wbs« inbalipf the neagb. 4S»,«0 toMCW *lfitWa " , . , ' ? 
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T^ll^ Bfachv haii^ confidtnce in hit 
Curtiss Mmr when ht Jirtv nMfr 
Niagara Falls and undtr thr Bridgt^ 
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SPTONlcliSS 

A Uqttkl C«P«at Go^jl for 
Stuoc^t Conereie ond B«mA 

^itolw k Guiir MMilii. Ahi ri od y A i w ap wwl^ 

' 'HMwU «k^ AuafHtiw WMcUqg iMk i 

6wk Mt w«fc' « 'i 
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AeroMOtfa* 

Futti Acraplsnc <■ Amriea. 

~On September Snd Oiptsla John J. 
j^rlible, one ot the ntoMt ditriag tnd beat 
of our avlatora, fell to hla dMth In Kan- 
sas while makltis an exh^tiOD flight 
Prlsble did not wish to make the (light, 
hoi he did so to please the ptthHc His 
ttuchlne, whtrh was equipped with a 
Ouftme motor, is said to have turned 
^•ompletely ovei when flyti>|l In a gusty 
wind. On Bepfeniber 4t1». Alexander 
McLeod of Wlnnliwg, iJanada, fell from 
a Curtiss biplane while making a (light 
at Chicago McT^eod'a nock was broken, 
and be was fatally Injured. 

Tba Tranoontinental Flight. -The 
Irauscontlnental flight for a prise of 
$50,000 offered by a New York newspaper, 
has drawn forth no leaa than eight en- 
tries to date Besides Mr Robert O 
Fowler, the Wright pilot whom we men 
tloned fn our last Issue, the Wright avia- 
tors, Rodgers. Parmalee. and Atwood, and 
the Curtiss aviator, James J. Ward, are 
planning to oompete In their biplanes, 
and Bari L Ovington expects to attempt 
the flight in his Bldrlot monoplane In 
addition to the above-mentioned aviators, 
Mr James V Martin expects to try for 
the prise In a new headless blplaue of 
his own design, and Mr A V Reyburn, 
Jr., of St Louis, has also entered Mr 
Wvd Is making the chief effort to fly 
from New York and win the prize He 
will be accompanied by a special train 
containing an extra roaebine and plenty 
of spare parts The Indications are that 
there will be a lively croa*<!ountrjr com- 
petition for this prize before the month 
Is over 

Mr. Glean Curtiss's Ideas an Aeraptatie 
Devek>p»ent.— Glenn n Curtiss has had 
more experience than any other man with 
regard to the naval aeroplane, and he ban 
recently made a statement summarizing 
the points upon which the aeroplane 
needs improvement (or military and 
naval use He believes that the first re- 
quisite Is the ability to fly under all sorts 
of weather conditions, especially In 
strong winds Hts own uiachinen have 
demonstrated their ability In this direc- 
tion, as we have already noticed The 
points of Improvement given by Mr Cur 
tiss are the following 1 Degree of safety 
when operated In rough weather 2 

Speed in altitude clirablng .“I Bcope of 
vision of operator and passengers 4 

Facility for alighting on either land or 
water and rising from either at will 5 
Factois ot safety In design and coustnic- 
tlon C Weight carrying In addition 
to these, further credits should be given 
for small extent of surface offered ns .i 
target for ability of either occupant to 
operate the machine without inconvenl | 
ence, for speed In packing and unpatk i 
ing. and for fBcllltles In launching the 
machine from a confined space 

Raeord PHghts at the floatim Heet.- 
The Boston meet was brought to a cloae 
on September 6th after a number of record j 
flights had been made 'I^e chief of these 
wAs the 1 fid mile cross country race for . 
monoplanes, with a 110,000 prise to the I 
winner, which was flown on Labor Day. | 
The course was from Boston to Nashua, I 
N, H , to Woroestsr, Mass., Providence. 

R 1., and return to ths aviation fleld at 
Bquantum. Mr Ovington, on h|8 Bisriot 
monoplane, sud Arthur St<His on n Queen 
tnonoplsns were the only oompstitors, 
while In a biplane mes over same 
course, Lieut. Milling, in a Curtiss, and, 
Harry M Atwood In n Wright, were the 
only competitors. Atwodd carried hig 
father as passenger, hut only flew 12 
miles before he was ohUgsd to descend 
on account bf motor trsnbls. The same 
was the case with Btons, who only cov- 
ered about 10 mttM bsfsrs he was obliged 
to alight Ovington ooinplktsd ths course 
In k hours and « mtnhMS, ntlghting at 
each of the cttlsn ntatioosd. Lieut, j 
Milling lost , hts way tiMaihs.fas reached 
Nashua and he was ohii|0d to altkbt at 
Concord and Inquire ntWoh wKfr to go. 
Owing to this an4 daiaYa he did 
not flnlsh the rttje uatljl.fltiiel'.iiarlt' He 
was awarded the flret ilttfw ot ft.SM. his 
time for the ittght bo^.A hours aa^^ 92 
mtautea Another filAtttrO hf the meet 
was the winning ol tlm'lftWiUi me +0 
the Boston Lljtht and twice over, 

by OrahwDc-B^lte la hu» Nleuport In 
S7 k( 1/S. Tfaff is th* time ever 

, madotufw thU WtoWA ,, 
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The New Everitt MoJA — “Sh”. The “Four** and the “Thirty” Arc 
Ready For Your Impociiaa At A Nearby Dealer's— See Them 


country Tt« 
itiKual and unexpt 
under their poiail 


< cinenta of the 1912 
terally amazed the 
ralue* offered a« so 


It haa even been ssld^ bv tome, that if 
»uch a car at the Eventt Chrome- Nickel 
Sclf-Staning Six could really be told for 
$1850, no man in hit right tenaet 
would thiiA of buying any other it 
he could get an Everitt. a 

Ollier manufacturer* have r f 

frankly admitted thi* They did I 

not tee how we could Ao it) they did 
not believe we nuould do it. ^ 

But the proofs are open to anyone. The 
affidaviev of (amouteteel-maken; an inipec- 
tion of our factory t the record of the .^nen 
behind the car— most of all, ha own le«, 
invourhaiidt — show conclusively tliat these 
cart have really “ bridged the gap between 
ihc glJOO pnee and the $4000 quMity " 

ChrwserNkhel Steel Coastnictioa 

To those who know anything of fine 
steels, no argument is needed to ihow the 
tupcriority of Chrome-Nickel. AChtome- 
Nickcl Steel car — a« any engineer can tell 
you— it about three timet the usual strength. 

The new Everitt Six and Four-cylinder 
cart are built throughout of this incompar- 
able material, making them well-nigh un- 
bicakable and unwearable in service. So 
far as known, these are ths only cart, aell- 
ing below $4000, In which this matchless 
steel u used to any extent. 


The afhilavita of these two great Concerns 
— showing beyond qucsitoii that the Evenit 
it entirely constrin ti d of Chrome-Nn tel 
Steel— have reteiiily been re(ir<«loiril wmd 
for word in our public announceiiiLiiis 

Every Desirshie sod MoJern Fcaiure 


iTv. ttaris the iiintor and pumps the 
pres riic wheels are big and 
I iius.ive, and provided with 

Deinoimuble Rinit The de- 


with all lever, ai 
le Full equipment 
e best. It included 


cally a duplicate id ilie ‘‘Sis’’. Km h these 
cais, with the famous “Eventt Thirty,'’ 
are beyond comparison from the si.iiid- 
pointt of reliability and service 

Wc invite you to see these new inodeln 
at your earliest opiKirtunitv The bnef 
ipecifii ationt of the Eventt “Four-36" are 


Metattr Meter C«r CMpasy. IMnk. MieUfta 


producer* of line steels m this couMiv — the 
Billing* and Spencer Compaiu, and the 
Cnicible Steel Company of Amenca, at a 



^r^.rS.Tvii Zs i W ivuilsils*, e. 
Iiij •swargiU^. '’of*h<' 


CRUDE ASBESTOS 

DIRECT F WOW MINC 8 
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EkotrUilty In Ons Yttr 


BUILT OH SCIEWXIFIC 1 .IW 1 


TW**GaidTopFet4r’ ^=^^ 

Keeps the pen point 
or nib wet w ith ink so * 
that the pen writes the 
minute it touches the paper. 


The “UAier Feed” -* 

Controls the flow of ink, supply- . 
. ing the exact amount ncces- * 
sary — no more — no less 
This special feature 
makes it impossible 
for (he pen to blot 
, orsldpand in- 


Cre i a vacuum around 

the mb so that it is impossible ^ 

for the pen to leak no matter in 

what position the; pen is carried 

"SWAN SAFETY” FOUNTPENS 

can be purchased at all stationers and 
jewelers in any part of the world where pens 
>tt,sukl. 1.2.5a. #V50, MOO, 15SII0 and up 

MABIE, TODD & COMPANY 




AVIATION 

The OCTOBER MAGAZINE NUMBER of the SCBNTmC AMEmAN 
ISSUE OF OCTOBER 14 th, 1911 


The next mid-month num- 
ber of the Scientific American 
will bear the date, October 

14th, 1911. 

A large part of the number 
will be devoted to the more 
practical aspects of flying. 

Of these aspects, perhaps 
the most dramatic, the one 
which interests the casual 
reader most, is the use of the 
flying machine in war. In an article en- 
titled “Dropping Bombs from Aeroplanes”, 
Lieut. Scott draws a vivid picture of the 
conflict of the future, and tells in what 
manner the soldier of the air will direct his 
course over an enemy’s camp, and drop 
shrapnel upon the helpless iroops beneath. 
The chief problem to be solved is that of 
directing the projectile accurately, which 
phase of the subject Lieut. Scotf discusses 
with the fullness and directness that may be 
expected of a West Point man. 

In three recent European races, Lieut. 
Conneau won $100,000. The sum is 
huge, but not nearly so huge as other figures 
in this newest of industries. In an article - 
entitled “The Business Side of Aviation”, 
Mr. Grover Cleveland Loening will tell 
what it costs to race, what a flight like that 
of Atwood’s from St. Louis to New 
York means in dollars and cents, what . 
enormous profits are made by the manu- 
facturers of aviation motors and aerc^ 
themselves. 


Not until die engineer steps 
in and designs a machine which 
will fly fast with the least possi- 
ble engine power will the aero- 
plane take its place as a pleasure 
vehicle which any one may 
use. Much scientific research 
is necessary before that time 
will come, to determine the 
best form of plane. What 
physicists are doing in the 
laboratories of great universities to solve 
that problem is revealed in an article which 
bears the title “progress in Aerodynamics”. 

Every amateur who takes the most super- 
ficial interest in aviation considers himself 
competent to design an aeroplane. He 
knows nothing of the basic principles laid 
down by Langley, Chanute, Maxim and 
the Wright brothers. The result is , 
chines that are aviation absurdities. In a 
merrily written and biting article, which 
is fittingly entitled “The Chamber of 
Horrors”, these freaks are riddled. 

Besides these articles on aviation, the 
mid-month numb«jr for October wiH contain 
the usual Scientific American material, ab- 
stracts from current periodicals, the inventor’s 
department, and articles on recent achieve- 
ments in science aind industry. 

The whole nuidbcr will be incased in a 
colored cover by WjHiam Hamden 
Foster. " 

Price ten Cents oft ail' news sbriefe. 


.d 
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Newspaper Heroism 

T HK Irui proCc'NsiDii.'il sjorit is < sst nliiiliv mod' 
csl, Jind (imong llic liiglust txjii. of prolis- 
smiiiil mill till good ot tin caiisi ranks higher 
111 , 'll) till gam of tin miliMdinil I'nile of place and a 
Inudnhli niiihitioii to i xci 1 go sidi h\ sidi with n 
sittlid (iislike of limelight ixploitntion and anv form 
of newspa|iir iiotorii tv 'I'hi i.thi('al distinction be- 
leicri till tradi s and jiroii ssions, which was so 
stroiiglv acci.ntiiatid iii larlnr da\ s, and survivts 
111 iirt.iin parts of th* world i m ii lo-da\ . w'as bnsi d 
originally upon the fact that the jirofi s-sioiial iiiuii 
was HUii]ioscd to take up Ins lifi ’s work primarily 
liecausi Ik; loicd luith Ins prolissioii and tin pcopli 
whom it might beiu til Tin }icrsonal gain which it 
brought Was a sicond.srv consnh ration In this 
ri sjici t hi was distinguishi d troin the man of com- 
iinrii . who bought and sold hrsl and last for pe- 
tiiniiiry gam Tins ilhical dislmition or dividing 
)m( bi tween tin trades and piofi ssions has largely 
disaiijH art ( 1 . and wi are sufficieiitly optniiistic to 
lit li I’M- that it has lx en dm to a hltratioii of tin pro- 
ftssiiiiml spirit into the coimni rcial world 

A ease in )Kimt iiccnrred on the steamship '('ar- 
niania ' when slit reccntlv put into Halifax for <onl. 
mid look advantagi of the iijiportimilj to make some 
minor rtimirs to In r low-jin ssurt turlimi . A small 
leakagt pijn , hading from tin turbine to the e'on- 
denst r, hut! dfiilojitd signs of weakness, and it be- 
lann necessary to close etrlain gates which wire 
maicessililc from the i xterior of the engine. Ordi- 
rinnle tin turbines would haec been allowtd to cimiI 
down for repairs of this character, hut in ordi r to 
snet from six to eight hours' time, w'liich would he 
ineissan for (oolmg off, tin engineers decided to 
taki off till manholis and st ml one of their niimbi r 
in to i hisi the gates. ’I'his w.is done, anti nltliougli 
tin internal li mpi rnlurc was about 17!> degreis, tin 
task was siieei ssl iilh' accoiiijilisin d 

(.']iori (111 arrn.il of tin ship m \i w ^'ork tin 
I vent was sii/id upon bv tin diiilv pn ss n porti r, 
and a njiair |ob whuh was di sigiiiiti d bv tin i ngi 
in I rs lilt iiisi his I nil ri ni.itti r of routine date , w as 
niagnhnil into a story of stupendous In riiism and 
iiiagMihiint di'Miluin to diile which, although it may 
hi\i prne nil (I ni mteri sting quarti r of an hour 
liir III aiir.igi iili/in in i r his iiiornmg cup of 
(offit sir\id oiih lo pnnoki mmglii] i oiisti rimtion 
md ndniili among tin iiigim rooms st.iff of tin 



A Safety Throttle for Locomotives. 

P ROMPTED In (in loo frcipn nt mstaincs of 
lln disablement of loromoliM' engineers, iitinr 
by accident, sn kin ss nr siiddi n death, a cor- 


s|ioiideiil suggests thill all loiomolnis should In 



of the then Hrwly-instltuted 18-h«ur traiqs to Chi- 
cago, shem tie covered some 1,S00 miles of t)i« 
round trip in the locomotisv lah. He noticed that 
gcnernliy, and particularly at night, the engiiieer 
would keep one hand upon the throttle, tlie other 
u)Min the air brake lever. An emergeney stop was 
made by the, instant ope.ration of tbexo two levers. 
It would, of course, be fxissible by nn ans of some 
source of {tower, such as a pm umatically-eontroned 
inston, to shut off the steam and apply the brakes 
at lilt instant thot the engineer’s hand dropped from 
the thisittle, either through accident or death. The 
objection to such an arrangement would be that 
there are times when he inu.st remove liis hand from 
the throttle, as for instance when it is necessary to 
sand the rails or o{)en the cylinder drain cocks. On 
the other hand, the safely stop might be so arranged 
that it eould be tem{«)ranly locked in position »t the 
will of the engiiKir In these days of huge boilers 
Mild large fire boxes, it becomes increasingly diflBcuIt 
for the ffretoan to supplement the watchfulness ot 
I be engineer I-ocoinotive engineers as a body would 
weleome, wi belli ve. any practicable safeguard of 
tins eliaraeter, and it would materially add lo the 
safety of railroad travel 

A German Critiewm of the Panama Canal 

T here recently u[ipeared in Prometheun a 
review ol conditions and (irospects at the 
Isthmus of Panama, which may jirobably be 
laktii us representing the average (Kniian view ol 
our stupendous task of cutting n waterway from the 
Atlantic to the Pacific nt that {loint. 

It takes but a cursory reading of the article, 
w Inch will lx found in full in the current issue of 
the .Srpi’i.KMKNT, to convey the impression that the 
writ! r IS strongly pessimistic, both as to the com- 
phtion of the canal in 1015, and as to its commercial 
utility after it has been thrown ojien for traffic. 
Amerienu reports of rapid progress arc csmsidered 
to be "very optimistic"; “extraordinary obstacles 
have yet to be overcome"; and “the officials responsi- 
ble for llie canal ar< beset by worries and fears " 

Of the five kinds of difficulties' sanitary, finan- 
eial, technical, geological, and commercial, ennnier- 
iited by PiometheuM^ iki*- that the Anasw- 

iiiiis, who have proved themselves masters of the art 
of sanitation, have surmounted the hygienic and 
(linmlie obstacles which all but prevented tlic con- 
struction of the Panama Railway half a century ago. 
Set mg that the L'nited Slates regards it as a matter 
Ilf mitiiiiial honor to carry the work through, tlie 
hnaiieiiil basis of the enterprise is considered lo be 

It IS easy tor anv one who is familiar with the 
(iiii.al problem lo {iredict the line of eritieisui which 
w ill be followed by any one who ap{iroaeIies tiie un- 
iismil geological and tcdinieal difficulties which the 
(oiistnietioii of the canal has opened up In the 
present case, the security of the (iatun Dam and 
lilt permnneiice of the slopes of tin Culebra Cut arc 
called III question , but iii neillier easi is imy new 
light shed u|>on the subject, nor are anv {lossibilities 
of failure suggested whieli liiivi not lx en mnilr the 
siilijeet of careful study and prneticiil e\|)rrimrnt 
Im the engineers in charge of the work. .An experi- 
iiieiital dant has demonstrated that tin materials 
used in the hydraulically built-uji (latuu Dam will 
lie jiroof against seejMige; and tin re is no evidence 
that any continuous and out-eropping strata of 
))ervnius motcrial is to be found in ntin r of the two 


slWea, tlHi tnovfwertt appears tolb»ve 
that pretnit indicatioiis show that f|kt 
will bo sufficient tu cover any fortbct Bjovewefttrf of 
this idiaractcr. Certainly it be tnH; the 
“heavy rains and floods wuoetinsCir moke tfae uwst 
careful and elaborate caloulatioB* utterly ttsclass.’’ 
Careful records of climatic oonditton* fbr nwiby 
years past have made it possible for the engineers, 
by basing their caJculations u{w»i the tnaxhn^ ralti* 
fall and maximum flood discharge, to make ample 
provision for every possible contingency. 

Einally and inevitably, the writer in ProMlhray 
brings to tlie front the old bogaboo of datuaCC by 
possible earthquakes, although it is distinctly to bia, 
credit that, unlike some American critics, he impar" 
tially points to the fact that the Panama region ia 
comparatively free from such violent earthquakes 
as frequently occur in Central America. The last 
earthquake of a violent character took place iu iORi, 
nearly tliree hundred years ago, and since then the 
Isthmus of Panama has experienced only very slight 
shocks, the most notable of which oocnrrgd in IRRS. 
It is our own belief that slight disturbancfts of this 
character vruuld have no material effect cither upon 
the earthen dams or the concrete looks. Further- 
more, we believe that because of their great mass, 
not merely the dams, but the locks thcHiielves, would 
{lass through an earthquake of some severity without 
cither fracture or displacement. 

We are free to admit, however, that, when our 
critic comes to the question of the commercial future 
nf the canal, be is mudi more to the point. He 
considers it doubtful if the Panama Canal is des- 
tined to become the “imjiorUiit artery of commerce 
and the worthy rival of the Sue* Canal that it is 
designed to be," IxlicvTng that it makes its appear- 
itiicc tw) late to render to civilisation tlie service that 
it might have rendered at an earlier date in the 
history of the commerci.*! world. Had the eanal 
always twisted, the history of development might 
have been very different, the northeastern port of 
the Pacific Ocean would not have remained almost 
iiniuiown until the middle of the nineteenth century, 
and the route of traffic between Europe and Aus- 
tralia and eastern Asia would have tiecii via Panama, 
-■amiHfrouU-<bave become so cslablislied that it could 
scarcely have been diverted by the construction of 
the Sues Conai. But the development of the present 
trade routes lias been bated on the absence of a 
Fatiamn Canal, and tbe great question is, how far 
can the 0 {iening of this waterway serve as a di- 
version ' * 

The writer believes that tin existence of the 
eleven traiis-continenUl roads in Canada and the 
United .States, and the recent ojwning of similar 
route, s across South America, to say nothing of the 
excellent Tehuantepec Railway, I'avc largely re- 
moved the trade necessities which, in former years, 
railed so loudly fur the constructnin <if (he Pannina 
waterway. Very significant is his comparison of (he 
values in millioiis of dollars of merchandise which 
was shipped from American ports to both American 
and foreign ports, via Panama and Tehuantepec, in 
successive years from 1W07 to IJIIO. In 1906-7 the 
value for Panama was $9,600,000, In 1909-10 this 
had risen to $12,800,000. The value for the Te- 
huantepec Railway for five and one-third months in 
1906-7 (the year of 0 })ening), was $1 1 ,4504)00, and 
m 1909 to 1910 tills had risen for the twelve months 
to the astonishing total of $69,600,000. 

How far the forecast qf this German review will 


imderlvitig geological gorges, which will form part 
Ilf the foundation upon which the dam will rest. 
Compueled by the great wiighl of the overlying 
(lam, 120 feet in height, the underlying material, as 
revealed by hundreds of borings, is sinli that there 
IS every reason lo believe that the sub-surfnet. thor- 
oughly compacted by the enormous weight of the 
Dvcrivtng dam. will prove to be as water-tight as 
the dutn itself. It is true, as Promethriif states, that 
“this construction has been much diseiissed and sc 
\ I roly eriUciscd in America" ; but it shiiuld be noted 
lli.at tliis criticism wa« made before the extensive 
borings and tbe carefully carried out tests had dcni- 
onstrated lo the satisfaction of our I'ngimers (hat 
(In structure will be stable and secure against 

SI ejiMB'e. 

Regarding the unquostionably serious slides in the 
( 'iilcbra Cut, to which much attention is given, 11 U 
Miffieient to say thqt theae alides were expected and 
jirovided for in tbe osUmate of final cosL The un- 
stajile tliaraclor of the CllJebra Mountain had been 
suggisted by the citpericnce of the French when 
thi'v eomraonced th«J cutti|ig, and further rslnbliahed 
bv the Ixirings mode by the American engineers. An 
istinmtf of six million dollars was made by Col. 
(ioetlmls to cover tbe jiwobable extra tost of remov- 
ing the slides. The latest advices from the Isthmus 
are to the effect that Oa tfcc more important of the 


prove to be correct, time alone can tell. It is our 
opinion that tbe advantages of shipment from port 
to port, without breaking bulk, will prove lo lie 
too great for 8t\£ce8sful competition cither by our 
own trans-contln^ntat railroads, or those of Mexico 
and Central and Soutli America. The appearance 
of this ably-written article, however, is another proof 
of tlie carefuj study which foreign nations arc mak- 
ing of the cpmmcrciai aspects of tbe canal. It is 
quite a question whether our own commoreiel bodies 
and tho federal government are giving this subject 
tiitr early attention whifch it requires, ff tbe general 
comtperee of the Uni^ States and the interests of 
Rs raenthACAt marine are to reap the legRlmate frnita 
of this great national undertaking, We should take 
early Mept to saft^ard our interests by suUablv 
Ie|MlaBon. It would be perfeolly proper , to p«fl(s 
6 law emending to ail connneroe b^weon United 
States ports OB the Atlantic and by way of 

thr eaoAlr benefits which are sectOw^- W otW 


preseiH isbairt-wiae trwBc— j» other wmrdsi' Congress 
shodLd th^tgaiMo such traffic between AowrkiaB parts 
via the Ciw .«• forming part of (H»r yoaat-wjso - 
traffic' by excltadfnjg all foreign Ships frqip partlc^iS^ ‘ 
tloB thttryln. fht passage of b W t« ttds 
wonld iurmiM^^tnabty prqw to 
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Henry Walter Nernst 

A Great Physical Chemist 

By Prof. William . 1 . Humphreys, ITnited States Weather Hvir 


T HK i»r«MDt dlroctor of tb« Pbyitco-Ohvmlcal In- 
BtUute of tho Dnlveralty of Berlin, Prof Henry 
Walter Nenwt. wa» born at Brleeen, Weat PruMla. 
June 2Stb. 1A64. He la, therefore, a murh younger 
num than the volume and importance of hla work 
would lead one to snipect. 

Intimate gltmpaea of a eclenUflc man’a dally life 
are often full of intereet, eepecially when they re- 
veal pecullarltlea or eeeming eocentrlclUea due to the 
nature and Intenalty of hie work. In the preaent in- 
Btince, however, theae pecullarltlea will he left to the 
dlacuaaioQ of hla Intimate frlende, whom, doubtleaa, 
they aometimee amuae but never offend For the reat 
of UB the name Nemat calla to mind chleflv a num- 
ber of Important oontrlbutlona to the adrnce of 
phytloal chemlatry, and hence It la with theae alone 
that the following ia concerned. 

In order to get a proper appreciation of Nernat'a 
contrlbutlona to human knowledge, (t la neceaaary 
briefly to review the cultivation of that fertile Held 
of aclence that Ilea midway between the chemlatry of 
Lavoleler and the phyalca of Newton 
Aa a matter of fact there la not now. and never has 
been, a aharp boundary between physics and chem- 
latry. Hence a great maas of 
Information that to-day would 
be grouped under the general 
beading, "Phyaical Chemlatry," 
wta accumulated long before 
any one ever thought of the | 
above oompromlae title for It. 

Phyaical chemlatry, then, In I 
the aense of a knowledge of 
the phyaical propertiea of 
compounda, ia not a new sci- 
ence The melting and boiling 
points of many subatancea, 
their specific heats, atomic and 
molecular volumes, vlscoaltlea, 

Bpeetra, powers to refract 
light, to rotate the plane of 
polarisation, and the like, 
were long ago studied, aa were 
also the changes in these prop 
ertles owing to the addition or 
aubatltutlon of one or mom 
elementa 

The object of the earlier ex- 
perimenter! was exactly the 
same aa that of the ableat of 
the later Investigators All 
sought, aa every student of 
nature muat, to co-ordlnaic 
apparently 1 a o 1 a t e d facts 
through broad generallxstlons, 
or the assignment of them to 
a common cause But whllo 

the evitcrlmentfll facts discovered by tbe earlier 
workers are of the greatest Importance, only emplri 
cal and hence merely approximate relations were 
found. 

The glory of the newer phyaical chemistry, that 
which Juatlfleg Us claim to a poaltlon among the scl- 
encea, la the freedom of Its laws from mere em- 
plrlclBHi. and the exactnea# with which It enables one 
to calculate regulta by ylgld mathematical processea 
It la to this branch of chemlatry. the branch that 
might even be termed mathematical chemistry, that 
Namst haa chleflf contributed it muat not be avip- 
poaed, However, that he was the founder of this our 
newest solence, for there are others, especially Oat- 
wald, van't Hoff, and Arrhejilue, with prior claims to 
that honor; but be has been andsstlll is one of Its 
chief builders. 

One of Nernat'a earliest conlrlbuttona to physical 
chemlatry was a raitonhl tnplanatWm of the mutual 
etact of salta upon each otheata eolubtllty It had long 
been known ttiat In aisny caoea two salt# markedly 
interfere with each other'a aolttblllty In water, while 
others dp not to Interfere; but no aatlafaetory ex- ■ 
pkmatlon bsu! beep offered tor this phenomenon, nor wae 
It potolhle, wHh a knowladfe of the subatancee them- 
aeisaa pradlot what effect efther would have upon 
At the other, In Mtls ease, however, as 
often happena, the data neoossary and auffleient to a 
eompWt* solutlan of the pfoWbro were at hand, but It 
srah Werwt who had tkh tw^lnrtlon and the ability 
,1a nie aa ttfanttses the Igw at miss action, as deveb 
4^iwd by, aaWbert hotf Waaffe, ana arrhenlua'a theory 
’ ^^tctrhWle dtaaoclkiim, and fr^ them logioaiiy to 
oaaot Wtt nomerlcai extent of 


the effect of one salt on the solution of anothcc 

Another of Nemst’s many contributions to our 
knowledge la an explanation of why any dissolved 
substance, as cane sugar, for lastanic. gradually 
spreads or dlffuBea throughout the medliun In whicn 
It la dissolved Here use was made of the laws of 
osmotic preasure as formulated by van'l Hoff— laws 
(hat In every particular are analogous to the laws 
of gas pressure. 

Just as difference In gas density lesds to gas dlf 
fu.s'on, so does difference In concentration of a dls- 
Bolved Bubatance lead to Ita diffusion through the 
medium In which It Is dissolved Hence the distri- 
bution of oamotlc pressure throughout a given solu- 
tion determines both the direction and velocity of 
diffusion 

During recent years the Investigation of chemical 
cquallbra at high temperatures has occupied most of 
Nernst's attention Aa every one knows, the proper- 
ties of substancea depend upon temperature. Up to a 
certain temperature Iron, for Instance, Is easily niag- 
nellised, while at higher temperatures It Is but slightly 
magnetic At ordinary temperatures rubber la exceed- 
ingly flexible and elastic, but at the temiteratures of 
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liquid air U Is as brittle as glass And so It Is with 
other aubetances, their properties are profoundly mod' 
fled when the temperature Is greatly changed, «o that 
to know a aubstance thoroughly Is to know Its prop- 
erties at all temperatures Nor are the physlial 
changes with temperature more pronounced than an- 
'the chemical, Sultstances that combine at one teni 
perature decompose at another, and qualities that are 
In a state of chemical equilibrium at one temperature 
are thrown out of balance by heating or cooling 
Hence change In temperature furnishes unlimited 
studies for the physical chemisl'-sludles to whU h 
Nernat and hla students have given the most atten- 
tion. but with reaulta whfch, whllo valuable, necea 
sarlly are still Incomplete The subject’ la so vast 
and 80 dltBcuH that It will require years of work ap- 
proximately to complete It 

Probably the general public, since It cares more 
for gn art that aerves Its needs than it does for the 
science that rendered the art poaslble. knows of Nernst 
chiefly. It not Bolely, aa the Inventor of the electric 
glower that boart hla name Thla, however, like prac 
tlcally all other dtsooverlea worth while, was the out- 
come, or, more exactly, a by-product of a purely »e!- 
entlflc tnvektlfatlon, a careful study of the electrical 
conductivity of soiw eleetrolytes In the course of 
this work It whs found that the oxides of certain rare 
elements posseas properties that adapt them to eco- 
nomical use in eleOtrioal IHumlnation Thla was the 
always nsoesaary dlacovery, the rest, in rendering the 
glowwr praoUoaMs, waa but the Ingenloua combination 
of thinffs almdy known. 

To the aelantifle world, however, Nernat Is liest 
known Aa lha tnan who Brat developed. a aatlsfactojy 


negatively to the nioie iie 
the solutions, and In the 
Holullons 1'hW of I oun 


deposited on the rod It conl.ilns, till, In 
two BolutlOiiB are of equal strpiiglh 

At all times, and in all similar (ells 
inoltvp force Is directly proportional to 
of the difference between the two osino 
and is numerically calculable 

Such, then, are some of Nernst s Imp 
hntlons to sclent e, and Oieie is even rr 
from his Industry, ability and position i 
others of great value 

New Life Preserver 

R BCENT consular repm ts describe 
life proftcrvei, which It Is piopom-d 
Into the German Navy It consists oi l 
cushions bound together by sirniih nml 
lie upon the breast and back The mo 
the apparatus is an electric lamp, who 
the forehead The lamp burns ! oi i 
provided with a reflector whi(h tliio\\> 
a distanct; of several hundred Mird-* lU ill 
preserver can be biukled mi m '■ mn 
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Artificial Life 


11. Makim.'^ the Non-Livinp Do the Work of the Living 


W!' I thai the bodj 

VV li liHH to dn with Wh£ 


.(iillhlal llfH" taut's on two dUtlntt iihases * The 
list linH to do uilli the creation of an artifli lal syatetn 
II uiiKhlnc" which behaves more or less like a living 
iod\, ni like the living substance called "protoiilaani ' 
I'lic setond has to do with causing eggs to develop 
tlthoul being fertilized — "artlflclal parthenogenesis’' 
Before the discovery of the sperm In the seven- 
eenth century, the natuie of fertilization was abao- 
ulely unknown it was In 1677 that the Dutch 


liy Heiximniii C. Gruenberjr 

to the beginning of life This doctrine was later aban- 
doned by Bonnet, and *hnd very few adherents But, 
as we shall see. them was more in H than Its strong- 
est advocates ever suspected The alternative view 
was that the egg started as a body without any dell- 
nlle structure. *nd dev«lo|>ed the complex structure 
gradually This Idea of "epigenesis” was forwarded 
by Caspar FVlcdrleh Wolff, who had the sense to 
abandon speculation and resorted to observing what 
could actually be Been In the developing hen's egg 
But this doctrine did not carry satisfactory conviction. 

The second guestlon above referred to, that of the 
share of each parent In the developing egg, was also 


the sperms float 2 

But the Uallan * 

m o n k SpRllan ^ 


dred >car8 lifter 
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the egg Is a ( < If,- 
and a few vea-s 
later (184.') the 
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ns rouht not be answered 
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it, and that this slniplt grew and develoi>ed The 
me exponent of this ' preformatlon theory'’ was 
rench naturalist, CharU-H Ftonnet, at whose hands 
yeloped Into the absurd! tv that the parent bore 
eggs with their preformed nilinite embryos while 
as Bllll^mersclf In the egg, and so on Indefinitely 


EGGS AND THEIR DEVELOPMENT 

chiefly the subject for speculation and dispute. Ac- 
cording to one school, tbs essential thing Is the egg; 
the sperm serves merely as a stimulus for develop- 
ment Accjjrdlng to the other, the sperm Is the essen- 
tial thing, the egg merely supplies the nutriment for 
Its development. Since 1876, however, we know that 
both elements enter Into tho make-up of the develop- 
ing cells In this year Osoar Hertwlg and other blolc- 
gtste were able to observe directly the union of ele- 
ments from the egg nucleus with elements from the 
sperm nucleus (Fig 2>. 

The debate between preformation and epigenesis 
bus now no rsti} msaaing. Epigenesis is true In 
the sense that the fertilised egg from which the 
organism develops does not contain any preformed 
structure corresponding to the anatomy of the .plant 
or animal into which it la to develop. On the other 
hand, preformatlon theory was true In this seneor 


the fertilised egg cell contains eJetnetfta (hgt erairO 
present in the parents, which In ttltm AetUftsd thatd 
frotn their parents and so on Indeftnttely; in Qth«r 
words, the question that these speculatlaao attMpted 
to answer is In reality two questions: oaa- hM to -do 
with the mechshtca of developmimt, the othhlt 'hga to 
do with heredity Tjhe fact of fwrtlilMttHm has also 
this double aspect: It Introduces into tha <«tB 
elements that make up the herefttty from thit 'm4l« 
parent; and It starts the activity of the e|^ Ihat 
loads to devetopment. 

These two aspects of fertilisation have been eaperl- 
mentally demonstrated In a number of ways. The re- 
latlon to heredity 
is shown by the 
tact of hybrida- 
tion; Indeed, ft Is 
throagh the study 
of hybrids that 
we have in reoent 
years gatbared 
the bulk of what 
we know about 
heredity. That 
the elements 
which “bear the 
heredity," or de- 
termine In soma 
way the charac- 
ter of the m-gan- 
tsm, are carried 
by the nucleus 
was shown In an 
e X p e r I ment by 
Boverl. 

He cut t h e 
eggs (untertll- 
lied 1 of sea- 
urchins, so that 
some pieces were 
without nuclear 
matter These 
pieces he placed 
In sea water con 
talntng the 
sperms of another 
species of eet- 
urchln; the 
sperms fused with 
pieces of egg pro- 
toplasm The egg 
began to develop, 
and when It got 
far enough along 
to he Identified, It 
turned out to 
have the charac- 
ters of only Us 
mate parent. As 
the nucleus can- 
not be removed 
from a sperm-oell 
without killing It 

1 (since the sperm 

sjHl igif la fertfliiiiuw. %», rafirtiiteed practically all 

utioniMmhrsBe.”— After «. He- nucleus) the re- 

clprooal experi- 
n«nt cannot he 
performed. But 
the eame results 
are obtAtned tf 

an egg Is made to develop without fertillsAtlon 
There are many animals and plants wkoae eggs 
normally develop without fertlHsatlon-— tsUher regu- 
larly, or under special conditions. For examplsv tdaat 
llde produce during the’ warm weather large numbers 
of eggs which develop into orgnnlsms like the mother 
without balag fertilised, although another series of 
eggs, prodtueed In the fall, cannot develop without f«r- 
tlUxatlop. The same Is true of certain speelM Of 
“water Asas." The queen bee sometimes lays eggs that 
develop without being fertilised; these alwayw develop 
Into drones, and oocselonally a workenhee layii eggs 
which also develop without fertUiaattqn, This pha- 
nomenon Is called po^henopsaetu, and nttempie to ' 
pradnoe parthenogenstlc developiljsnt Mtttolany' have 
been ma4» fdr jt long time as n was egtpgdhwi that if , 
this pMSM iM fiOhM get a cine to tha ftti^od^liaaitdtiti- 
■ (CwwttnwdoeiwiSSt,! - ^ _;,-y 






Ftg, ft -^TkWr troim on irrigated Uadi. Ea«ctrk pamp eqalpncnt UlU the water 
Jitlim tM waUr aervica treaeh nearby and from the low meadow adjoialns. 


Fig. 4 .— An excellent hay crop on a low meadow land drained by the electric 
pump equipment shown in Fig, 3. 


Central Station 


Current for Farms 


Advantages of Introducing Electricity into Rural Districts 

Bj' T. Commerford Martin and l*iitnani A Bates 


U F to the present Urae, with S,0(K) central station 
companies In the United Sttrtes, there has never 
been a company or plant establtshed to supply elec* 
trlclty to a farming region Perhaps there never will 
be Oondltlone In the central station Industry have 
changed so rapidly In thirty years that electrical sup- 
ply, once the peculiar enjoyment of reeldents in a 
limited city area Is now available^ from the one source, 
over hundreds of square miles The Boston Edison 
company, which began twenty-five years ago with a 
little area of perhaps half a mile arouna Faneull Hall, 
now covers a large part of Massachusetts with Its 
circuits, and has many farm supply problems on Its 
bands. Around Chicago, the North 8hore Electric 
Company furnishes 2i-honr current to a population 
of 250,000. in an area of T,200 square miles, reaching 
7l cities and towns, and some hamlets with barely 100 
people. It has already many fanners on Its books, 
and will soon have many more on Its lines. The Pub- 
lic Service Company of New Jersey covers with Its 
circuits the whole of the northern part of the State. 
Out In Callfornta, from the Sierras, electrlral energy 
Is fed to San Francisco over 200 miles away, and the 
circuits of the one system embracing more than half 
the counties In the State, are availed of already by 
many a farmer who never expects to have a railway 
track laid In front of hU barn yard It has been 
proposed to thrqjv Into 25 or SO plants, the generating 
capacity of all the 400 existing central stations of 
New York •tate. because It le so easy now to dis- 
tribute electricity that is made economically In great 
quantity. In Shtglaad, tiM Idea has boldly been put 
forward by Ferranti of nalng ft about 100 central 
ati^tlone do mllUon tons of ‘coal, to tupply the whole 
Oonotry, ftrisera inclpded, with electricity kt as low 
a prtoe ga ^4 cent per, kilowatt hour— 11/3 horsv 
twwer for a^ hour fotr hatf'a farthing. Here In vary 
ing Itoataaoee we have reality and dream, but all ero- 
phMlatng the Imtnenae fact that electricity has ceased 
to ka the wtrvant merely of the city population, and 
new yegatdt as wMhitt Um reach any populated dfs- 
Mot whhro polea can he aet and wires strung. 

7t Is naadless to go into tbs twSmloal deUlls of the 
kreohiM of engfheerihg and Invention to which this 
e*jjii(jhatob ftimt ha attrftuted. Three main factors 
J^.ftivo^tnsft iaaoaalyi the g^ei^afl of ih« alternating 
/ of Wfitw powers, and the resort 

•■.'''tsa'bldShw’Btadiis^ or iui these changes 

^ bahaftslary at present, and 
la vtb* near fataro. The 


methods of supply have been tried out and firmly 
established The questions now confronting the ceti 
tral station manager, and already being dealt with by 
him In a great many instancee are those of specific 
local distribution and service Sometimes the fanner 
has stlU to consider the problem merely for hlmeelf 
The farmer may Install his own private elertrlc gen- 
erating plant, or several neighbors might band to- 
gether and construct a (lower station of their own. 
each being served on the co-operative plan The most 
extensive use of electricity, however, in the rural or 
farming districts will, unquestionably, come as a de- 
velopment of present central etatlon syslema or the 
organliatlon of companies having aa their prime olv 
ject, the serving of farniers’ needs, through well 
planned electric plants located In the heart of the 
agricultural MCtlons 

During 1910-11 a canvass was made by a committee, 
specially appointed by the National Klectrh Uglif 
Association, to Investigate the work of (ho various 
central stations In Its membership In developing and 
caring for the electric power and lighting service to 
farms and In rural districts The result of this can- 
vass was embodied In a report prepared by this rural 
electric service committee, of which Mr J (I I.eariied 
was chairman, and presented before the Natlonui 
Electric IJght Assodatlon’s annual convention. Mav 
29th, 19,11. The evidence brought out In the report U 
most Interesting and snenuraglng 

Interesting data and valuable suggestions are, there- 
fore, now before as on this new problem of extending 
central station electric service to the farmer In 
mapping out territory, the central station ean no 
longer regard the outlying sections as of no Irame 
diate oooeern. They are to be reckoned with, and 
preparations should be under wav to develop this 
business along lines that would Insure handling It on 
such a basis as will give satisfaction to the farmer, 
and be profitable to the service company 

It la cUar, from the re^iorta of several electric plants, 
where the rufht business has been developed along 
good englpeeriiui tines and the farmer assisted in the 
solution qf his somewhat complex mechanical farm 
prohlfias, that this eervlce Is profitable Other central 
•utlom neoilMuites are now making elaborate plans 
for oarrylttg oat methods of farm supply 

The uMe tp Which electricity can be advantageously 
appUod la rural districts are many, and far more In 
ftet thus en* would at ftmt auppoee. For reasons of 
safatg SM saving, the need for electiiotty is 


really greater in farming districts than In the more 
dense)} populated sections owing to the ,xiuii)araMui 
isolation and consequent dlffliulty In obtaining labor, 
In the agricultural sections where stork tanning Is 
carried on or where there is eonslderablc water m 
be pumped for Irrigation purposes the iisi' of eleitiic 
(lower is well recognised as a decided iM'ttenneni and 
It Is in such districts, largely, that one will finil th" 
greatest opportunity for Immediate progress 
Broadly stated, the stork breeding and stuck fee-i 
Ing d'strbts require more power than truck garden 
ing districts A stock farm requires to have con 
venlently within its reach at least .tfi horsepower foi 
feed grinding ensilage enttlng, threshing pumping 
and a variety of similar uses The operation of dalrb's 
and ereanienes also re{[ulreR conalderalile power an1 
Is an Inviting field tor the use of elertrlc Itt 
Naturally, the farmer la not comrtellecl to usi (dec. 
trleity, for there are several types of agrleultiiral 
power apparatus utilising bteam oil healed iiii or 
other soiiree of energy, which may usually be em- 
ployed at a somewhat less Ural cost hut the lotivenl- 
ence, absence of risk and cleanliness of elertrlc servh'e 
are features which he valm-ic Tt Is not nneessarv 
therefore to c'xert much effort In explaining the ad 
Vantage of electricity, hut the question Is on what 
basis shall the service he supplied’ 

The conditions incident to the supply of electricd'v 
In the rural or farming districts differ so materlall. 
from those In the towns and cities that when the 
"farm” Is considered, one is in the habit of regarding 
the proposition as undesirable, because one does not 
(dfiarly see the manner in which such service mav lie 
economically rendered nor the extensive, uses to wh1''h 
electricity may be applied In agriculture This igrior 
ance is not a universal condition by anv means hut U 
le tlluetratlve of the atmosphere surrounding ma )c 
central* stations, located adjacent to good fniinlog 
sections 

In northern Colorado, we find a progusHhi lom- 
pany that apparently has attacked the profilem m the 
right manner, and some of the charac tei isiii PmIui -s 
of the service supplied are tllustiated In th. accom- 
panying photographs In the center of ttic morc> 
thickly settled sections, euh or distt Ilmttng slat Ions 
of th* type shown In Fig 1 are c-re, (.ui the ohje'-t 
being to locate points to which to Imltci lieac \ ills 
trlbadon feeder lines and from tlmc-e substations as 
centers to feed out lateral branchc s 

Thli gystem embodies good engineeiing methods 









anil inal.i's thn iiirreiH tran»nil»BlOD coitB Buch that 
fill fiiMiipr ijiisliifgR the Bamo rates are charged aa 
tlnw unkcil within the towns, the only dlfterenre 
1 m lug Ihai « minimum charge U made to insure a 

i. MsimnhIc return lor the extra Investment In the pole 
tiiH'h, Him flist cost of which this central station com- 

ii. iin llniifi il agreeable to bear 

'I'tii iilannlng of this system has been carefully done 
anil the lomimny’s policy Is to encourage the utilisa- 
tion of Its iiirrcnl The soliciting agents are trained 
In the uses to which electricity may be efficiently ap- 
lillcii III faiming and their success In securing results 
and hiiHlricBP rests solely on their power to convince 
the farinerH of the merit of each Idea suggested. 

It la quite natural that the rural consumers will 
require more Individual attention from electrical ao- 
llcltorH, owing to the entire reliance of the farmer on 
this source for Information This makes farmers 
somewhat more expensive to care for as customers, 
but in the period of development It Is money well 
spent HR friendship is r rested or cemented and new 
iisek arc found for current 

An espfs'lallv desirable feature of the farmers’ serv- 
lie IS the fart that the power or principal portion of 
their itirrent requirement Is entirely during the day 
time, which makes a tendency to balance up the load 
on the power station without adding to the “peak” 
load conditions U la therefore, obvious that many 
plants In smaller cities ran suptily farms during the 
dav and their urban ruBtopiers at night, from the 
same generators 

Figs 2, 3 and i Illustrate water electrically pumped, 
for Irrigation purposes, which Is an Important field 
for the use of power in any agricultural section 

Fig 2 shows a small Inexpensive housing for the 
electric pumping plant, which elevates the water from 
a reservoir, a corner of which Is shown In the back- 
ground The water Is delivered from the pump 
through a system of trenches upon an acreage of sugar 
beets In nearly all western States It Is Impossible 
to raise fruit, grain or garden crops without the aid 
of irrigation Fverywhero crops would gain If Irriga- 
tion were more general 

Gravity Irrigation Is not always possible, due to 
the level of the land with respei't to the water source 
To Irrigate these high lands, which are often more 


valuable than the tower tanda. It Is neoeaaary to ralae 
the water by ptunikliig. 

A general view of one of these electric pnmpliig 
equipments la lUnatnted In FI9. 3, while Fig. 4 ebows 
quite another oondltfon, In that the land of this par- 
ticular field is ao low that water would naturally 
collect in plaoea, forming marahea The pumping 
equipment seen in Fig. 8 Is utlllaed to keep this field 
drained during the aeaten of irrigation; and the largo 
field of potatoes — ^the foreground of the lllustratloo — 
receives the benefit of this water 

The central atatlon system above referred to, and 
of which these tllustrstlons are photographs, would he 
entirely appropriate as a means for mastering the 
farmers' electric service problem In any locality, and 
while the uses to which electricity may be applied 
differ In the various localities, these Illustrations are 
especially significant The more extensive use of Irri- 
gating methods and power applications for general 
purposes mvist be adopted in successful farming sys- 
tems nf the future This fact at once ruggests a new 
field for the central station service that will no longer 
be neglected. 

It was the Introduction of electric motors that en- 
abled manufacturers of all classes to determine defi- 
nitely their power costs The results thus obtained, 
through the elimination of belting and shafting losses 
and by measuring directly effective power used, were 
surprising. 

On the farm, the advantages of such a change He 
In another direction The saving In power Is not so 
Important, for the amount of energy needed for this 
purpose Is never so great as In the manufacturing 
establishment The “ever ready” feature of the elec- 
tric motor Is here its chief advantage. Moreover oils 
and other combustible fuels, useful as they are. always 
Introduce a decided additional fire risk wherever u«ed. 
and of necessity farms are isolated In outlying dis- 
tricts away from organized fire protection Small 
power engines, using gas or oil fuel, may be placed at 
a distance from buildings when In operation, which 
of course te safer, but not so convenient The danger, 
however, cannot be so readily lessened In the use of 
oil lamps, matches and lanterns, nor is It very con- 
venient to have to go outside to a point distant from 
the central buildings whenever power work Is done. 


It is th* of fhtoin ihiti; 

ttiiiBiih ihr Tittfc % ariiniiiWft 01^ Ilihhr ht 

txnathimd uo^a magthium ol yurh to ^ thntuiAtoai 
moat BsaaoiM of the year, a dirc^i Myfaw in ttOMi at 
getting ready on each operation is git important 

FTom thta point of view, therefore, the otiiliatlan 
or eeatral atntiott eleotrlcity for famtng eeettoiM 
withlp stmuag distance of isrtabiished pooor hottse* 
tg idwl. 

The centra! station inansiW and ih# fatittor 
hare different “aiigles of attack,’* bnt in reality 'thsir 
Interests are the same It takes time, however, to 
sise up correctly a new situation of this kind, and 
this fact aocDunts for the tardy development dt elec* 
trloal matters In rural districts. 

The sucnetsful farmer of today Is vastly different 
from the farmer of a generation ago. He operates, 
maintains and develops hta farm with the care aitd 
ehrewdnees of a business man. He analysea bis soil 
with the sole purpose of determining or of adapting 
to it the kind of crops best adapted to Its eharscte^ 
tsttos and condttlosa. , 

He realises that bis atoel: must no longer trample 
tons of fodder ander foot daring the feeding seaaos. 
Instead, he most cat the roughage and f»«l It in such 
manner that there will be little waste. 'The result of 
adopting such sn obvhonsly better method Is success. 

All this, however, takes power, and tha oM time 
tread mill la too swkwsrd to harmonise with the 
sltnstlen nnder the Improved conditions. Power ms- 
chlnery, therefore, becomes a necessity, and the elec- 
tric motor is ever the dream of the man who wiahee 
to be abreast of the timae. 

The matter of finance has yet to be mastered oy 
most farmers, and central station men must remem- 
ber this when arranging for the fanner's initial In- 
vestment It will be policy to find a way to provide 
the lino wires, tranaformen and meters, hot cutting 
and hauling poles is a farmer’s work and one can well 
leave this to him. He Is often a aklHful mechanictan, 
familiar with the technique of a trade, and he or his 
sons tsks Just as kindly to the handling of a dynamo 
or motor as they do to the operation of an automo- 
bile The main thing to do In Introducing electrical 
applications on tha farm Is to utilise — not In the city 
but on the spot— all these latent poaslblimes. 


A New 


System of Bunkering Steamships 


The “Herald” and Her Performances 


By F. C. Coleman 


O NE of the latest developments in the bunkering 
of steamers Is represented In the “Herald,” a 
twin-screw coaling vensel shown In the photographs 
The "Herald’’ Is fitted on the Holland-Johnston svstem 
with two elevators, and has a speed through the 
water of 6 knots The capacity of the vessel Is 400 
tons of coal, and the output 100 tons per hour per 
elevator 1 e, 200 tons per hour for the veasel Our 
fioiitlHplecp shows the “Herald” bunkering the I>3ndon 
A North- WeBtern Railway Company’s mall steamer 
’’Aiigllfi " and gives a clem Idea of the construction of 
the vessel The coal is carried In pockets or <'ompart- 
ments on each side of the vessel Between the coin- 
partmentR and extending nearly from one end of the 
coaler to the other, Is a longitudinal passage up and 
down which the movable elevators are free to travel 
The system Is novel and differs from other coaling 
niptliods Inasmuch as though the "Herald” has only 
two plevatnrs, larger vessels fitted In the same way 
might ImvM iliicc, foul 01 five elevators, and with each 
of these clevalort having an cnitput of 100 tons per 
hour. It would !)(' possible for a veseel so fitted to dis- 
charge herself at the late of .hOO tons per hour Large 
ocean liners served oy large vessels of the "Herald” 
type, one on either side of the liner, such as the 
“Mauretania" or "Lusitania" and the big vessels of 
the White Star Line, could thus be (craled at the rate 
of 1,000 tons per hour 

A thousand tons per hour may appear a very large 
quantity of coal to transfer from barge to steamer, 
and It can only be done by a system such as that on 
which the "Herald" Is constrmted, because to attempt 
to pass that quantity of coal down one shoot, or even 
two shoots, would mean that the discharge would 
have to be so rapid that the delivery of It could not 
pioperly be t^en In the "Herald” system, however, 
.different ahooTs are put through the side bunker doors 
In different part^ of the vessel and coaling Is thus 
going on simultaneously In practically all parts of the 
vessel’s biinUets, consequently, the only delay with 


this method will be at the final trimming In the top 
of the bunkers, which must always be a slow opera- 
tion 

The elevators may be moved from any one point 'n 
the trunk to another, being carried by tbe trucks on 
rails, which are shown in tbe photographs In addF 
tton to this flexibility of the positions of the elevators, 
the barge itself can. of course, be moved, consequently 
there is no doubt that any vessel with side bunker 
doors may be coaled by this design of plant 

"When supplying coal to vewels provided with cen- 
ter bunker hatches Instead of shoots, conveyors ara 
put into operation for the purpose With other sys- 
tems of coaling a great drawback is experienced with 
the fine coal dust or dirt which gets blown about by 
the wind and covers the vessel being coaled from end 
to end with dirt Compare these syoterae with the 
method of loading the London A North-Western Rail- 
way Company's mall steamer “Anglia,” by tbe “Herald,” 
and It will be seen that the complete absence of 
dust in tbe case ta remarkable. Coaling by means 
of the "Herald” Is a very clean operation No dust 
whatever gets on board th« vetse) being coaled. 

The elevators are driven by a very Ingenious multi- 
ple gear In tbe top pentagon drum, the email engine 
necessary for the purpose being contained at the bead 
of the elevator between the top and the bottom 
trunks Tbe exhaust steam from this engine Is ad- 
mitted Into the bead of tbe elevator In a suitable 
position, and to directed along the shoots Into tlM 
vessel's bunker doors. Tbe Illustration shows the 
steam It was found by fnperlence that coal dust to 
carried straight Into the rsMsI’s bunkers with thfi 
steam, thus Insnrlng an extremely clean method of 
coafing steamers. It to sUted that the steam does not 
In any way wet the coal. , 

With two elsvatora, Ihe crew of the "Herald” eon- 
slsU of the master, the engineer, tbe assistant engi- 
neer, a fireman aad ^ree deck bands. This crew la 
sufficient to navigate her and do all that to neces- 


sary in connection with tfae bunkering of steamers. 
The salient features claimed for this bunkering system 
are; Flextbllty as regards tbe shoots, clesnlin^ws, 
rapidity and economy. 


The Brooiui Comet 

By Prof. W. R. Brooks 

T he new comet discovered in July by Dr, Wllllsro 
R. Brooks, director of the Smith Observatory, 
Geneva, N Y.. to now visible to tbe naked eye, and In 
a very favorable position for observation on the west- 
ern aide of Pegasus. The comet has moved up through 
the northern part of Cygnus, and on September loth 
was attoot 20 degreee northwest of Vega, the brilliant 
star In the constellation Lyra, an'd now overhead In 
the early evenlnlt.'^ This was Its greatest north dec- 
Itnattott, about 67 degrees From this place tbe comet 
to moving first westerly, then eoutbweaterly as It 
speeds toward the sun. 

The following ephemerU will show the comet’s track 
through the northwestern heavens. Those not having 
teleseopea with graduated circles, can plot theM poal- 
tloit* **ixi*‘ * conist’e 

relative place to the well marked stars in Its course; 
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OetavQ CSuuinto aitd H. T. Rieketti— A Sidelii^t 

To th« HMUor ot the SuuiNTiric Amkbican. 

Tho very epprecleUre article oa Octave Chanute by 
Prof. Zahni, la your iaaue ot May l^tb, recalla an In- 
teresttag eolncidenee occurring not far from tbe cotn- 
mencement of certain close relations between the 
writer and Mr. Chanute during tbe last eighteen years 
of his life. 

One morning in tbe early summer of 1896 Mr. 
Chanute inquired, somewhat qutssioally. but in bis 
usual serious and methodical manner, as to a young 
doctor who tnight not be too busy or too dignified to 
accompany hlm-~for a eonaideratlofl — on an expedition 
where he, thfe doctor, would be expected to do cooking 
during the few spare momenta when he was not en- 
gaged in tbe professional duty of setting broken 
Hmbs 

This Inquiry was typical of Mr. Chanute's customary 
way of laonthlng an enterprise — foreslghtedness. 
economy of service, shrewd calculation of adequate 
margins of safety, were but outcomes of bis Instinct 
and distinguished training as a bridge engineer. 
Haying tried out his air planes and kltetf^mong tne 
tin cans and sand lota at the foot of Huron Street, he 
was preparing for his gliding experiments at Dune 
Park. Ind With the fate of Otto LiUenthal fresh In 
his mind, he did not propose to let the members of 
his little company smash their bones without having 
some representative of the coroner available. It was 
a part of his spirit of cautloua frugality that had be 
been spiritually minded be would have proceeded Just 
as methodically to secure the services of a chaplain 
wining to take on a side line of washing while waiting 
for emergencies. 

I knew Mr Chanute too well not to receive bis re^’ 
quest In the same spirit of courtly gravity lu which It 
waa made And here la where the colnclden(<e came 
In— i sent with him a solemn-faced conscientious 
student of medicine then helping me in my offlee. who 
was as single-minded a crusader In his own sphere of 
science as waa Octave Chanute In bis What Howard 
Ricketta did not know about cooking, his temporary 
employer— a Prenchmeu and an epl< lire— Informed 
me, would have fitted a large Creole rook book, and as 
a surgeon he never had a tryout on Herring's or 
Avery's legs. But looked up even then In my young 
trlend's breast was the inirest, mosi deeply religious 
and unselfish love of science with which I have ever 
been privileged to come Into Inilmaie contact Ric- 
ketts had no money, he cared nothing for It except as 
a means toward achieving his ambition to become an 
independent thinker In the sphere ot pathological bi- 
ology. He sat up nights with his ideas until hit health 
waa ruined, and his friends began to think him ob- 
sessed: perhaps he was a little so on commonplace 
subjects, but It was the obsession of preoccupation 
with connected thought, a form of mental peculiarity 
uncommon enough to seem queer (o most of ua, who 
are willing — post hw—to admit that genius Is usually 
a form of successful queerness. 

Curious, was It not. that the lives of these two 
great serloua and clean-minded scientists should have 
touched thua seml-comlcally and casually, only to drift 
preaently apart again without Influence upon or 
understanding of each other Rlchetts always 
thought "flying" waa the one really Jocular event of 
his life, and expected to eventually hear of his 
patron's Incarceration for too lavish expendHure of 
money on box kftes Mr. Chanute aaaoclated Ricketts 
with nothing but spoiled meala, and pursued the dla- 
agreesble subject no farther-K)f what use was biology 
to the mathematician? And so each of these pro- 
ductive nineteenth century matqrlallats thought the 
other a hopeless, uaeleas visionary! 

Tet Riol^atU. like Chanute, “dreamed true," and his 
brief life with lla tragic end— a last willing offering 
to his great goddeaa— was crowded full ot those un- 
dratnatisaWe eplea of the modem laboratory that re- 
call to ua, if we bave but the iogisB! imagination to 
Bee them la their true stature, the heroic lives of eaHr 
explorers, patriots, of religious enthnalaats. Pasteur 
and Metathnikoir gave him of tbelr inapiratlon and 
technique. Animated by tholr methods, he afruck out 
toy) hsw-world flslda and returned with or flnatly sent 
back fresh coatrlbutloaa to aclonee, destined also to 
prove of itiMttaoabte prncUaal value to humanity. His 
ortglftal attriKni in pathoiogteal biology have never 
been equaM on this cOAtiaent. His dlscoverlea 'n 
MastofmjnfoSta Itats Wm earty recognition, and 
ah ghflOthtment at the tralvsrarty of Ohf- 
OWO, . ttn»h jrahta stthlytag tbs htthorlo 


myaterioua “ttok fever" of the Rocky MounUlns, and 
placed its stlolocy and pathology on a Arm founda- 
tion. Hit oxperlmeotal work In the Immunity of or- 
gana Fseelved world-wide recognition and won for him 
In 1910, when barely thirty-eight years of age, the 
appointment to the chair of pathology at the Unl- 
erslty of Pennsylvania Aa an especial mark of honor, 
the appointment earried with it a year's preliminary 
freedom for research work at a full salary, before en- 
tering npon active teaching service As hU Anal 
tribute to aclenee he gave bis life at Its meridian in 
exchange for a knowledge ot the secret sources of 
Mexican typhus But not before that knowledge had 
matured from theory into fact, and the life history of 
tho micro-organism of the disease lay unfolded before 
him under the microscope and In the culture medium. 
The Mexican government cooperated liberally with 
him during his work, and since bis death In IDIthhas 
given him unstinted recognition In an appreciative 
state paper transmitting his records to this country 
We hive now for tbe first time a complete biological 
and morphological history of the bacillus of typhus 
fever — a filth disease transmitted from human to 
human through the intervention of tbe body louse as 
an Intermediate host These records, with others of 
importance made by the same hand, have Jiiat been 
edited and published for the University of Chicago* 
and the Chicago Pathological Society 

It la not dllflcult for one who knew both of these 
natures well to see why they repelled and misunder- 
stood each other Their method In dealing with end 
their mental attitude toward, facts were from opposite 
poles Ricketts’s method was Intuitive and highly 
Imaginative — an old-fashioned dreamer working back 
ward from theories and ideals to facts Ho saw the 
truth correctly but IntuUlveiy, the facts came inevit- 
ably but later. Chanute collected farts durtng a Itf-- 
time of mature and pretlso mathematical thinking, 
and by methods ot pure Induction arrived step by stop 
at correctly demonstrsted conclusions, eventually bc- 
voDd even the Insane dreams of Darla Green And y<>t 
be also was an unselfiah Idealist, as is abundantly evl 
denced by his refusal to accept tho commercial ad- 
vantages which his basic patent on Che biplane un- 
doubtedly gave him The several hundreds of unptilv 
llshed letters, full of technical details and mathemafl 
cal caJculatlons, which passed bettvecn bliii and the 
Wright brothers, and which are now In the possession 
of the Chanute estate, would Indicate that his tiiteiest 
and his equity In the machine-driven biplane, while 
not at all tainted with commercialism, were vastly 
more than passing and casual The reported saying 
that he "turned up" or "hapi>ened to drop In" at Day- 
ton or Klttyhawk In 1901 cut him deeply and whs 
scant recognition when viewed In the light of this 
unique and instructive correspondence between two 
great wtentifle men The secret of this Interest li an 
open one to those who know the mainsprings of hls 
life and character That secret, after his modest for- 
tune was acquired, was an abstract and Impersonal de- 
votion-incapable of Jealousy — to the pursuits and 
achievements of pure science as ipart from mateilal 
giln and advancement A motive power common 
enough in the old world, and still more so under the 
antii’n rrptme — the day of Newton and Finnklln, of 
Laplace and Priestly, of Humboldt and Goethe but 
not commonly to be reckoned with amid the commer- 
cialism of preaent-day American life 

In the midst of and a recognized factoi in contem- 
porary supply and demand of modern railroad neces- 
sltlea, be atlll preserved unchanged the mannei and 
family life of the French gentleman of the eighteenth 
century. Reflnement, honesty. Idealism, gentleness, all 
were bis; yet he was full of Are In manner, spirit 
and Inapiratlon. He waa modest, yet he knew and 
gave himself his full value and dignitv, as many of 
hls letters abundantly show in hls seventy-ninth 
year hls keen eyes gparklsd like a boy's, and hls 
wit waa atm as caustic as Montaigne's On hls death 
bed he corrected letters and telegrams with an enjoy- 
ment In tbe ultimate refinement of words that waa 
altogether French A many-sided nature In which 
were Joined tbe pure philosophic altruism of the 
eighteenth century with the keen love for productive 
rasthematica of tbe most modern American 
Ab early competence was won by strict business 
metboda*. then- followed “retired leisure that in trim 
gardens takes its pleasure." only the gardens were 
the iniBola kbd Indiana aand dunes, and the leisure 
was an iadbstHoiu but Imperaonal life in the fourth 
floor of A City house, surrounded bv models and 
stuffed Wfoged creatures and an abundant library of 
matbenvatlcal and engineering literature Tho product 
of theta voiuatarr labors, which he gave unselflshJy 
to the worM, showed as a net resultant all that waa 
eorraot wlaftowed by patient experiment from a thou- 
sand vaaturea incorrect in their entirety The 

• rnotriVHioM to MmU«ti~S«knK by U. T. WaXetU, Onlv. of 
Otncuo mi. 


Chanute biplane model, in iU slrapllclly of line and 
principle. Is a type of all those products of inatiirc-d 
"genius” which arc reaily the resultants of skillful 
elimination of the iinneiessary and lllnsoiy. The acci- 
dent of bodily agp prevented personal flight The 
accident of flve years' delay In the development of the 
gasoline motor alone isrevcnied ttic complete equipment 
of an otherwise perfect model 

It has beep among the gieat privileges of niv pro- 
fessional life to have had InllniHle (optael with and 
to have formed an early appreilation r>l tin- value 
of these (wo great llvet,- lives so unlike In the detnlls 
of their working out nnd kiu imindlngs, and vet so 
fundamentally similar in devotion lo ahstraei silence 
and fn fhe allrnlsfle determination to give largely 
and unselfishly that humanity might he tin' gainer 
Chicago. Ill W II Aiii’oiii M 1) 

Why Left-hand Mold-board Plows are Used 

To the Editor of the ScitNinn AvitsK an 

The following mtghi be of Interest In yon in regard 
to the short aitlele about moldboards for plows in 
the SiikMim Ami-hk an of .iniie 17th, page 6<13 

As far as the work done h> the jilow Is lomerned, 
there Is ot coiiise, no dlffercinc between a left hand 
and a right hand ninld-board plow The i hoice bo- 
twoen the two depends, however, on the manner in 
which the team (two horses or mules ) Is driven or 
guided If a siriple lino Is used, If Is eiiBloraiiry to 
lonnect It to the left (lead! hoise. In wliuti <aHo the 
team is entirely led hv this hoi so and by one lino 
( vfnp/c connexion between the lefl hoisi and driver) 
AUer the flist fnnow has been made, 11 in itself 
Is the best guide for the team and slni c the second 
horse fright hand horse as seen from tin- plowi is 
entirely guided by the “lead' horse the latlei should 
walk In the furrow This airangement however. Is 
possible only with a h ft hand moldboard plow 
With one horse plows, or when the team is driven 
bv a double line. It makes theoretically no diffpience 
whatever whether the plow has a loft band mold-board 
or a right hand mold-board 
Washington, DC FA Wkiiik 

Who Saw This Meteor Train ? 

To the Kdltoi of the' S’cnyirnc Amkukav 
On the night ot Seiiteinbei -Itli, I nol'ied extending 
across the heavens at New Cliv N Y what I think 
must have been a ‘'perHlvIent meteoi train” as I'v 
cenllv described in the Sc it \ run Amkrican It first 
attracted my attention at ahnnt ten mlniiteR past 
eight and was then in fhe northern sky In the foim 
of a large clrcnlai are not niillke a rainbow, hut of 
much greatei radius of curvature nnd extending .cl 
most completely across fhe skv from west to east 
The train drifted rathei rapldlv in a sinitlieilv dl- 
rec-tlon and apparently strnigliteiied nut as li leachc'd 
the zenith, remaining perfectly stmlglil until It wna 
lost to view al a few minutes after nine 
The atmosphere was peilectiv tlear, (he skv ahsev 
lutely eloudless and ttie mocni nearly full, shone 
brightly In the southern skv At first 1 Ihmight if 
was a peculiar rloud fnrniullon lint It apiiaieiitiv had 
a lumlnnsllv of its own and someone remiiiked to me 
that, "It looks like the stiift of wliich the aurora bore- 
alis is made ” .stare were plainly visible through the 
luminous iiii--t and as It c-rossed the Scpiaie of l’l•gBsllh 
I notlceol that It was almost as wide as the square. 
Its length i estlmafc'd was l.'i' degrees cn over 

Aa the streak crossed the moon's disk the section 
In front of the moon was made invisible bv the bright 
light but on eaeh side the segments were' still plainly 
visible although ennsideratih nariower than when at 
flist oiiBcrved and still In a straight line 
I would be very much Interested to know whether 


The National Tree of China 


a national tree of China It is atatei 
with smooth green bark and wlde-spn 
aflordlng a flue shade it bears a I 
a ahell bark hlckorv nut. but as la 
orange Each nut contains three' t 
similar to amall Brazil nuts The oil 
these seeds, anti the refuse is used as i 
oil is used principally for polishing 
dressing leather Considerable cpin 
ported. 

The wood of tlie tung tree' is iisc'd n 
cal inslruroents, fine boxes and tlu' fi n 
bouses It Is believed that this ini' n 
warmer parta of the United Stales 
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Suggestions for the Workshop 


Ingenious Expe4ients of Resourceful Mecshaitics 


(iHHoline and Compressed Air for Cleaning 
By J. E. N, 

I I Ih .1 (oiumon practice in automobile shops to um 
K. ih'iIJiic ami torapressed air to clean the dirt from 
litherwlsc inat ccaalble parta of an automobile, the 
miliarattiK employed requires a specially made noaale 
Diiuci tort with a double line of hose The apparatus 
Illustrated In the accompanying engraving, which was 
made Ijy a friend of the writer, accomplishes prac- 
lliallj the eame result In a simpler manner It coa- 
stals of a galvanized tank £ provided with a tube, 
soldered Into It at the top, and another one at the 
hoftoni rheae lubes are fitted with valves ahown st 
f tiiiii H The tubes arc Joined and are connected 
lit iiienna of a a, inch hoac B of any suitable length, 
Pity l«i'ntv feet, to a nozzle A The noszle should be 
111 (i\ ideii v.Itti It quarter-lneh aperture anti a flared 
niifl' ( A tilt Vile ijumii /» la connected with the tank 



toil In use. a gallon of gaaollne Is poured Into the 
lank, as Indlmted at F, and then the pump is oper- 
ated to produie a pressuie of several pounds In the 
tank The valves C and H may now be opened to 
such an evtent as to permit a small quantity of gaso 
line and u comparatively large quantity of air to 
flow though the hose and the nozzle A may be dt- 
rez tc'd to spiay (he parts which need cleaning A 
single gallon of gasoline and a few strokes of the 
air |)ump have been found sufllelont to clean tbor- 
oiigtilv a single automobile This typo of apparatus 
lannot coiupote in efficiency with that used In auto- 
niohlli shops, but It Is a practical device for a pri- 
vate garage 

How to Make an Engfhie Crank 

By Albert F. Bishop 

T HK task of making an engine crank Is by no means 
beyond the abilities of the average amateur me- 
clunli The following directions will be found com- 
paiatively simple 

Take a ijIclc of steel 2 Ini hes thick, 6 Inches wide 
and of a length to suit the purpose A thin paste made 
ol 1 lialk (lusi and water may be spread over the metal 
and wlun dry It will provide an eicellcnt surface for 
taking iht lines of a sharp lead pencil The crank 
iiiMv lit laid nut on this surface to the exact size 
icq II I red The lines Indicated in the accompanying 



drawing at A (Fig I) lan lie cut with a powrt saw 
The cuts running lengthwise of the pleie can be 
made to tietter ailvanUge bv drilling, although the 
two long cuts might be made bv the power band saw 
lo faillltate the operation of drilling, a Jig should be 
made of rolled steel 1/)B Inch thick, 2 Inches 

will* and abou^ a foot In length Drill holes In this 
iileie In a perfectly straight line spailng the holes 
as ilosz' together as possible without letting one cut 


Into the other. This Ji* need not be hardened unleu 
a large number of cranlu are to be drilled. The piece 
should be attached to the surface of the steel plate bar 
means of three machine screws. Now, the workman 
can proceed with his drilling and if the holes have 
been laid out nicely in the Jig. the steel can be sep- 
arated without much trouble after drilling 
After the crank has been cut out roughly in this 
manner It may be centered on the ends and turned in 
the lathe. The tool should be sharpened with con- 



siderable bevel and made to cut deep but thin chips, 
taking off nearly the whole corner at the first cut. 
This procedure will do away with a great deal of 
knocking The cranked shaft should be roughed out 
at first, leaving plenty of stock for the finishing cut 
For (urtiiiig the crank pin, make a flange of the 
form indicated at B (KIg 2) with two ears at the 
outer end, as shown at 1) The machining on this 
casting is simple It consists In facing the flange and 
boring It out to receive the crankshaft. The flange 
is clamped 'o the face plate and a bolt at O acte as a 
pivot, so that adjustment up or down can be secured 
by tapping the piece lightly with a hammer The 
straps are then bolted socurely Lateral adjustment Is 
attained with two set screws indicated at £ Two 
more set screws will servo to hold the shaft firmly 
in the neck of the flange A counterbalance jP* may 
be strapped or bolted lo the face plate 

Enlarging a Reamed Hole 

By R, P. Albert 

W HEN a mechanic desires to enlarge by several 
thousandths of an Inch a hole which has al- 
ready been reamed with a standard reamer, he can 
readily do so by wrapping paper around the tool, 
covering about three-quarters of its circumference and 



EaiargiBg a roaautd bole. 


leaving several cutting edges bare Th# paper should 
I>e carried aroirad with the reamer .when the tool Is 
In use Orapbito or the lead of a pencil should be 
rubbed on the outer surface of the paper to eerve M 
a lubricant when the reamer Is rotated. 

A Le«tb«r Cup Die 
Br J/ s. NoUe 

M en who have much Srork to do around hydraulic 
presses know ho« aanoring It la to find they age 
out of CUP leathers Just when they are In a hurry for 


one. The price charged for cup tehttnn hy.hwW dMt* 
ars Is out at «U propurtlon to O* Ig Ih 

the cuj> sod the tabor required th bimn thea test. The 
iron dlee gmiePany used to make ctio tektiMi ire Meo 
rather expensive, At one time It Tfit pert of ’ih* 
writer’s work- to keep several bydrAttiio gtewna ta 
order. These presses worked under A preMure «ff 4,M9 
pounds to the squhre Inch. The plstens wore hatwaon 
12 and 14 Inches in diameter and over a tqet long 
(solid Iron), and leather cupa were -uiMd: dlwtai 

A set of dies was made oat of hard wwid. -1m4ttas- 



Waoden dies for cup laathan. 


tratlon shows a sectional view of them. They were 
turned out on a lathe. The concave part was tumed- 
out to the site of the cylinder in which the piston 
worked, and the convex part was turned down to a 
diameter one-half Inch smaller. The leather was cut 
to a diameter twice that of the piston plus twice the 
depth of the depression in the die, It was moistened 
In tepid water for a few ralnutea, and than preesed In 
the dies With a heavy weight to provide the necessary 
edmpression the leather was left for several boars A 
single pair of dies was used tor two years, at the end 
of which time they were apparently ae good as ever. 


CambinatkMi Pipe and 
Mcaikfiy Wrench 

A COMMON jnonkny wrench 
may easily be adapted 
for use as a pipe wrench for 
emergency work, thus mak- 
ing it unnecessary to carry 
two wrenches in the tool kit 
Take an ordinary monkev 
wrench and mill a small 
groove In the fixed Jaw, as 
shown St A. This groove 
should be milled on a taper 
as shown. 

When the wrench Is to be 
used on a pipe, take an old 
piece of bolt or stud, harden 
the threaded parts and place 
the stud In the groove that 
has been nstiled In the Jaw of 
ihe wrench This will pre- 
renMhe wjrwek from slipping 
atenld thb jfige while In use. 

Wtivkghop Notag 
Hew te WeM —A 

good compound for welding 
cast iron is made ae folio ws: 

♦1?^ parts boraclc add, 86 
parte common salt, 20 parts 
ferrocyaside of potassium, 7 
parts rsein, 8 parts carbonate 
of sodium. Heat the metal to a Hghb-red beat and 
apply the mixture over' the part that is to be treWad, 
Tber best to a yallow heat, and the welding may be 
don* In the initial manner.—H. D Cbspscau. 

Newel Mailuid af Reawvlat BkolMai Ax IliiMIss 
A recant Ifsne of Handy Mene Woflrthog wnttaHieft 
a suggasttoa on removing a broken beadle fram aa 
ax hadd. I think It can be done more coavgiitetitly 
in aautlwT wiy. Whan l Weak a headle, I faeteii 
the tout liena In a -stump or kotee other ^Unne, hM 
my idtotgna and pat the barrel ahont 8 or 8 lABhes 
from the pteg In the ax. Tiu> tt|«ge» te than paBed» 
and «« mattyr how bard the haodja WM " 

It hgn to otatov Thone te no thdir the 

be nuteetod'htak to the funhef, ev«a 
the AK 'haad<w4^ S’. .AtexasOit, , '• 




W HtavSJVER the •dmlnletratlvp head* of jtieat 
entemrhiw ch«B*e, the geneml public renewa 
tot* % time lU Intereet In the undeftaklnga Intruetf'd 
to their care, and when three enterprises have a na- 
tional linporfance. the Intereat le Intenelfted Bo It 
now with the Kew York State Barge Canal 
At the beflnnlng Of the rear the Incoming State 
Rwtlneer found oonatruotton work on ihe barge <-anHl 
Imprbveineint about one-third completeii-and contraeta 
In force covering 9« per cent of the total mileage. He 
also found that, although moat of the work was under 
contract, manr of the contractors had been eKtromely 
dilatory, some of them having done very little, not- 
withstanding the fact that conslderahle time had 
elapaed since the award of their contracts One fea- 
ture In particular was found to he backward, a fea- 
ture most ewenfla) to the completion of the project, 
namelv, agreements with railway companies whoso 
lines rroag the canal, whereby the necessary bridges 
may he built or changes made. 

As the general characteristics of the barge canal— 
Its route, dlmeoslnns, number and kind of structures, 
capacity, cost and the like— have often been told be- 
fore. they need not now he repeated. Rather It seems 
preferable to describe briefly 
some of the apeclal features 
By supplementing these de- 
scription* with views of com- 
pleted sertlooe of the canal 
and other views of great 
alructures nnder construc- 
tlati, or Interesting bits of de- 
tail, a general Idea of the 
undertaking should be con- 
veyed. 

At the opening of naviga- 
tion last spring several of the 
new lochs were so nearly 
completed that they were put 
In commlaslon and have been 
in use during the past sea 
eon. To maintain navigation 
on the existing canals, it has 
j been necessary at certain lo 
calltles to turn traffic Into the 
new channels a* soon as thev 
were ready Such a (meo 
has occurred at Oswego, 
whore the canal enters Lake 
Onferto. and the loi’k at this 
junction is. perhaps, the moat 
interwtta^ of any along the 
■whole Bne, for it' la the first 
•tphon lock to he built In this 
country aruk also the largest 
liBOk to which the siphon prin- 
ciple has ever been applied. 

All of t»ie lonks on the canal am fitted and emptied 
tjirough wilvertg'in tbP aids ;galls. these culverts com- 
mnalcotlng with fh* lock ehdmbef by nwaus of lateral 
weniWla. Mtmed ports Ip all of the looks except the 
.agae at Oswego the flow through the culvert* la regu- 
Igted slMlng .y'ertlcally in this lock, how- 

ever, ths eujvert Is curved apd forms a neck above the 
, wp of tto wAtL 'To start the flow In this neck It is 
•only »i|*«waBry tp eghgust the air; to atop the water 
^ -ttsed* Jwt, tbs rsIlAHialfig of air-* simple appllcatiou 
irf'tbp fsIMPiowa SlpJgm prlndirte. The interesting 
t>art tt tfcflf deVlcil lot ttrsgtlBg a vactiwm Thli is a 
"fapfc ’to WHO i«4 connwuoi^iti'tp ^y pipes 
" Witii Vhp MU poota «nd by an air pips 

, o« fits allM^ this tank with 

clpaiHg the ODVer pipes and opoalng 
' .tbs Itrtebf thorg la pfoduoed In the tank 

j$lit gdioci <X ^a body, of Stlunumded water tending 
Mlipo . lAlfr. lowor wol. thus creating 
' 'itffMf -Airigwuu • *»c*)gatttT -'tor otwaitJom The ,opsp.lii* of 


vaciiunt, and thin exhaustion of (he air slarta the flow 
of water through thn culvert At a certain atage the 
rushing water carries the remaining air along with 
itself and reverses the nefton of the tank, drawing 
hack the air and reforming the vacuum, ready for 
the next operation. 

The pipe for filling the vacuum tank la 12 inches In 
diameter, while the outlet rneaanrea 20 Inches and the 
air pipe 4 Inches it readily appears, therefore, that 
all of these valves may be manipulated easily bv hand, 
eaptscially since the regulation of the 4 Inch valves 
Is all that Is required, unless the leakage of air 
neceslttafes the refilling of the tank This slmpllcltv 
and econontv of operation and .of maintenance and 
the absence of sleet work under water to deteriorate 
by rusting, together with a less cost for eonstnictfon 
at this particular loeatlon at least, nie the features 
that recommended this type of lock Its use during 
thn past season has not been disappointing Two 
siphon locks ate now being designed for the leeentlv 
authorised addition to the barge tanal system— the 
Cayuga and Seneia canal The type appeared flisi In 
1896 on a canal In Northern Germany, and since then 
others have been built at a few places In Germany, 


but It has characteristics that doubtless wil' commend 
It to an torreastog use 

There la aaother novel type of structure that has 
rooetttly bean built on the canal, having been origin- 
ated la lt« daslgn, and this also emplovs the siphon 
prluclpte. It happens that at eertaln places there 
are at times conelderable qtiantltles of surplus water 
that most be disposed of rapidly and yet the surface 
mast AOt be lowered below a given point To do this 
without use of regulating gates and the ac- 

paUipahjfiaif coat of atlendanee. It Is necessary to have 
twnsAa^On^tle device UBUallv a simple spillway with 
Its crow At Uw roqnlred sui face elevation But cases 
hat* (Tlaon on the canal at certain points where 
th«t« wit not' room to place a splllwav of sufficient 
len$th to paae the surplus Hence the new type — 
dekitnatod a “siphon aplllwav" It mnatsts of a con- 
crete wikll In which are left openings in the form of 
stt^oiui. The intake Is several feet below the surface 
of ih« body <tf water that Is to be regulated, while the 
olsvattoh of the outlet la governed by tho depth of 


the slieam fnto whli h tlie giiriiliii tv spilled and the 
bottom of the nerk resMiew tn tlic elevation nt which 
the water siiitRce must he niiilnt.atned A-- the neck 
Is flattened to the form of ,a luoad, low redangle with 
Its lop at the clevalloii to which tho water niaj rise 
before discharge is to begin, the siphon is full when 
this point Is reac bed the air having V)cpn dilven onl 
by Ibe wali-r, and the siphon action beeotnes auto- 
matic Air vents pietcT the nppci side of the wall 
at low water snifsce and thus ttie stoppage of the flow 
1* also auloipsiu A shoit spillway or drift gap, to 
oarrv off flnntlng dehris coniidetes the struc'tiire Two 
of tlicse have been Iniilt and sue , cMsIiillj operated 

TUcie ar.' ccitaln sfccjctiiics ihat have lieeii In 
course of liiilldlng on the lowei Molniwk River for 
some iwo yeais Imt not nnlll rcceiitlv have Ihe out 
lines of Ihc-li ))ec iillai features become luanifeat to 
othcis than those Immedlalelv concerned These 
stiuetiirc-s (he links and darns flint aie located 

at eight p'hccs between Hchenedady and Little Falls 
Tho peculliii fc-atiuc's aie (unbodied In l! o dams, for 
tliPv aie movable d.ims of the hi Idge tvjie the first to 
be built In this countiv In construrling them It was 
neepssarv first to build afnifineiila and piers ^he 
same ns for an ordinarv brldg-, 
and also tn plnee a lirciad con- 
(lete sll' in tbe tii'd of the 
river extending hetweeii ah'it- 
nient and pier After these 
oiierationa, a bridge siipc'i- 
structure was thrown at rotac 
and them the distinguishing 
features were ndded -- fabil- 
lated steel heains suspended 
In pairs fec't aiiart and 
reaching from the bridge! to 
I lie eoncrete sill Tpcjn these 
flames were then placed gales, 
of heavy steel plate filled with 
Toilers for sliding on the up 
rlghls 

For eniiveiilenr e in regulat- 
ing the stream ftie gates are 
divided horironi .1 1 !\ in two 
tiels When lliev aie rlosed 
and the strip line is Ir opera 
tion as a dam, ftp* holtoms of 
the lower gates will rest on 
the- rone rete sill and the tops 
of the tipix'i series will form 
the (lesl of the dam tn govern 
the eh'v.itlon of the water siir 
face- ,'ct ordinal V stages When- 
ovoi II is desired to penult the 
esrape of nioie w,slc-i than will 
spill over the cresl the gates 
are iiarllallv raised, one or all, 
and the water passes through the aperture thus pro- 
vided In time of extieme flood or duiliig the wlnt»r 
season both gat eg and frames mav be entirely re- 
moved from the stream, leaving an unohslnuted ehan- 
nel To acconiplish this the frames ate aiiached to 
the bridge by a hinge like lotnL so that the v mav 
be awung up under tlu' bildge floni to a horlrnnial 
position, earrviiig the g.ites wilh them Bleam 
winches, moving on tracks on the bridge thior, wind 
or unwind chain caliles, to perfotm all of the woik of 
operation 

A Bpeetaciilar feature attending ilm Inilldiiig of the 
Barge Canal Is a change In the map of the Sule that 
will add to Us lakes two tiodlos ni walei of consldec 
able Blre These will Impound ,i m-eded wHlei supply, 
and are known at pios-nt on ■ Ik- plans as Delta and 
Hinckley reservolis 

A profile of the can.il a- loss ihc St.ilc- shows a con 
tlmjous descent fiom l.ukc File to th'- cmfliience 
of Seneca and Ouc-idw ilveis llu-n a i lae to tbe coni- 



A marabte dam af tho bridge typv 






SdENlinClMBlICAN 


Abstracts from Current Periodicals 

Phases of Science as Other Eiditors See Them 


Sir William Ramsay’s British Associatirm 
Address 

rpiih: iircKldcni lal address delivered by Sir William 

» Ramsay hifnre the meetluK of the British Aeao- 
I latirm for Die Advancement of Science at Portemouth 
wan a iioveltv in Its dlstlnpilshed poeltlon, for It wo* 
(haiurBlve In the opinion of the London lyonrct, “Sir 
William Rainsay delivered an addres* which wa* gen- 
erally retrospective, acokitig to picture the present 
pnsKlon of civilized nations politically, scientifically, 
soclallv, ediiratlonally. Industrially, Imperially, In con- 
trast with pprlnd.s of the past" 

The l.nnot regards os the most remarkable pas- 
sages ill his aildre-sB those In which he referred to the 
iiiisitinu of the elements of radium and the wonderful 
manifestations of Its energj "From Its physical and 
themtcal pinpertles raillum Is an undoubted element, 
but, as Sir William Ramsay observed, it Is a very 
furious one, for It Is unstable, and hitherto stability 
has been believed to be the essential characteristic of 
an cletnent Radium, however, disintegrates— changes, 
that Is to say, into other bodies, and at a constant 
rate If one gramme is kept for 1,760 years only ha'f 
a gramme will be left at the end of that time, half of 
it will have given off other products It yields a con- 
densable gas— radium emanation — and besides evolves 
helium Helium seems to he a veritable element, and 
radium emanation has been shown to be Incapable of 
chemical union, birt It has been llqtiefled and solidified 
In the laboratory of Unlveislty College, Rondon, and 
its spectrum has been measured and Us density de- 
termined The eniiinalinn has been called niton to 
recall Its connection with Its congeners, argon neon, 
krypton, xenon helium and Us phosphorescent prop- 
erties The atomh weight of jilton la 222 4 and that 
of helium 4 The sum 226 4 is the atomic weight of 
the parent radium Rut the desient does not stop 
there Niton In Its turn gives radium A and helium, 
radium A rapidly gives another solid substanee, ra- 
dium B helium again meompanylng the change. 
Soon a half of H gives place to radium C, but In this 
case no helium Is evolved, only atoms of electricity to 
w'hlch the name ‘‘electrons" has been given by Dr 
.Tohnstone Stoney Radium C has a short life, for It 
changes Into radium C*, parting with helium atoms 
In two and a half minutes, however, radium C I* 
half gone, parting once again with electrons and form- 
ing radium D, which Is longer lived, Us disappearance 
eventuating In radium F with apparently no dlsiharge 
of electrons or helium Radium E changes spontane- 
ously into radium F, which is the substance to which 
Madame Cuite gave the name ‘polonium’ In 140 days, 
however, polonium In Its turn Is half changed Into 
an unknown metal, supposed to be possibly lead, Th'^n 
anparentlv a iheik to the rapid descent fakes place, 
for lead within present human limitations, at any 
rate Is stalilc 

“Rut there Is no reason why even the stable e1<> 
ments should not decompose when subjected to enor 
mouF strains The virtue of the energy of radium 
consists, as Sir William Ramsay pointed out. In the 
small weight In which It Is contained, energy here 
is In an enormously concentrated form It Is disap- 
pointing to he told, therefore, that the siipplv Is a 
very limited one, and that It can safely be affirmed 
that the proilui tlon will never surpass half an ounce 
in anv year The small quantities, however, which 
have lieen so far produced have afforded anfflclent 
energy to indme the degradation of elements hitherto 
regarded ,ih stable The ai tlon of niton or radium 
emauallon on salts of co|iprT apiiears to show that the 
metal 1 npper lan he lonverted partially Into lithium, 
and similar experiments Indicate that thorium, zir- 
conium titanium, atid silicon ate degraded Into car- 
bon, for solutions of (ompounds of these, mixed with 


hitherto unsuspected source of energy If radium 
were to evolve Us stori-d up energy at the same rate 
that gun-cotton does, we should have an undreamt-of 
explosive, could we control the rat#, we should have 
a useful and potent source of energy prevlded always 
that a Bupt!^ of radium were forthcoming Tf, how- 
ever, the elements Which we have been used to con- 
sider as permanent are capable of changing with evo 
lulton of energy, If some form of catalyzer could be 
discovered which would usefully Increaie their almoit 


Inconceivably stow rate of change, then it is not too 
much to say that tbs whole future of our race would 
be altered:’ that la how Sir William Ramsay pithily 
turns up the poalUoo. A fuller aeoount of bis address 
will be found In thia week's SoreMMiNT. 

Use of Cemont Gtm by the Govnrament 

T he ’’cement gun," a device for putting concrete In 
place by compreesed air, ia being used by the 
Quartermaater’s Department, United States Army, In 
the Hawaiian Islands, and Is proving of value in the 
construction of the ordnance shop at Fort Rugor. 
The apparatuB was originally provided with a noxile 
that became worn and clogged easily. These difficul- 
ties were overcome when Capt Edwards, quarter- 
master, Invented a rubber lined nozzle that gave com- 
plete saflefactlon The following description of the 
device as used In Hawaii is furnished by Capt. A. B. 
Putnam. Corps of Engineers: 

The cement gun Is manufactured by a New York 
company, and consists of an air compressor, a 4-cyIla- 
der marine gasoline engine of 20 horse-power, a 1 Inch 
wire-wound rubber hose with walls three-eighths Inch 
thick for delivering dry sand and cement mixed, an 
ordinary garden hose for delivering water to the nozzle 
of the gun, and the gun or nozzle itself 
The nozzles originally furnished with the macblno 
were not rubber lined and soon became abraded, so 
as to render them worthless The nozzle used by 
(’apt Edwards, quartermaster, is lined with rubber 
(about three-sixteenths Inch), so that no mortar sticks 
within Furthermore, the rubber lining does not ap- 
pear to become worn under use except very slowly 
A mixture (1 to 2',;,) of cement and fine sand Is 
delivered to the nozzle at 30 pounds pressure, and Just 
before being discharged Is met by a circular spray of 
water at 30 pounds pressure within the nozzle, so that 
(he wet mortar Is projected on the surface to be 
(overed The water supply la regulated at the nozzle 
to obtain the correct consistency 
Triangular mesh is secured by staples to the stud 
ding of tho structure, and is backed up by either 
heavy paper or wood placed so that the mesh will be 
In tho center of a mass of stucco 1'4 Inches In thick 
nesh when the spraying Is comple-ted. In dwelling 
houses the stucco Is placed on the studding Inside as 
well as outside, but Is made only about three-fourths 
Inch thick Inside Smoothing Is done by shooting a 
fine light spray of wet mortar No finishing Is done 
with the trowel The finished surface Inside Is to be 
painted The resulting stucco Is very hard and makes 
a fair appearance, though It is necessarily rough. So 
far, provided the mesh Is placed so tbst edges overlap. 
1 have observed no cracking It should be noted that 
this stucco is merely a tbtn wall of plaster, and bears 
no strain except that due to Us own weight 
When stucco is placed Inside and outside, the paper 
hacking (10 pounds per 100 square feet) Is left In the 
wall When only an ontsido Is placed, the wood or 
paper backing Is removed when the stucco hss hard- 
ened 

AI Ihls date of writing one gun Is placing 90 
square yards, 1V4 Inches thick, per working day The 
cost at present. Including cost of studding and backing 
in place, is fl.lS per square yard. 

The hose now in use Is stronger and heavier than 
the nne supplied with the outfit, and the nozzle Is dif- 
ferent, being about 12 Inches long, as against about i 
tnrbes as supplied, and being rubber lined throughout, 
BO that the mixture never touches metal There has 
hfen but little work done here as yet, so that cost 
(lata are not complete, and It has only been since Capt 
Edwards applied a new nozzle that the gun worked 
well 

Tests are to bo made by the latbmtan Canal Com- 
mission to determine the value of cemeot mortar, 
applied to Iron plates by the “cement gun," as a pre- 
servative of Iron at Panama. Twelve plates, 68,8 by 
14 Inches, have been coated with a 1 to 8 mortar of 
cement and sand, after they were cleaned to gray 
metal by the aand-blaat process. Six of these hare 
been covered with a lii-Inch coating, ahd the rematnlnig 
six with a 1-lnch coat on one aide, and a l^-lnob coat 
on the other. .Three plates ef each Ithid have boon 
sent to Balboa, and three to Crtatobal, where they will 
b* kepi immefbod in aaH water to test the mortar 
method of preventing coTTOtion. Two plates of each 
kind win he taken fram-(the salt-water bath at the end 
of three months, and one-bklf of the coating will be 
removed to determine the cosdttlon of the metal. The 
duration of the test for the hhUhee of the plates wUI 
be determined later. 


I N the JHmtKhe ZeiUchrift m -pt. 

Demcker revlewfl the history ef arlattoil. Jh dhpaii. 
Although the sH of tnaUng kite* has hhm enittfpted 
in that ohontry from time immemorla), pnd thAhuntPv, 
lifting klte—the precursor of the OKxletm aerofltow-i 
was, accovdJng to tradiuon, ntltJied hr « htWigliBd 
daltPIo to MAd a message to bla veasals hi the roar , 
11S6, Japan haa been alow in taking h idtare in the 
great recent developoMOt of aviation, as well a« fit 
other hraaefaea of aeronantJea. 

Two yeara ago, however, tho Japaneee governmaat 
sent two amy officera to Slurape to study a'vlatlDtt, 
viz., Capt. Hlno to OertnaBy, and OkPt. Tokugawa te 
France Thate offioari, beaide* making tbenaeVvea 
profidmt in the art of flying, purchaaed on behalf 
of their government a number of aerophMsea of variotis 
makea— Bldrlot. Wright Grade, Parman— and have 
now returned to Japan, where they aye giving toatrno- 
tlon to a number of other oflkers. For the purpose 
of tbeee lessons the government haa ettabliahed a 
large aviation field about two hours’ Journey by rail- 
way from Tokyo. 

The government haa also organised an official so- 
ciety for the study of aviation, Its membara all being 
government employees, including millUry and naval 
offleera and profeaaors in the imperial university. A 
grant of I876.0O0 has recently been voted to this or- 
ganixatlou 

The Japaneee are not entirety -dependent upon for 
elgnera for their flying-maebinee. Capt. Hino, Dr. 
Narahara, Capt Isobe of the navy. Meaars Uorila 
and TautaukI, and Baron Iga have davlaad various 
forms of aeroplane 

Bach of the Important newspapers of Tokyo now 
has a department devoted to aeronautica. The 
Hochi ehimfiun, the leading paper of the city, has 
engaged the services of Messrs Takata and Inonye 
as "aviation editors,’’ and the Aaah\ Sthimbnn haa 
a similar functionary in the person of Mr. Uaul The 
seml-offlolal Journal Sokvmin. has offered a prise of 
86,000 for a flight over the Bay of Tokyo. 

“8t«Uoy”— An Iran AHoy of PeculUur 
Elcctr^I and Magnetic Prepertieg 

P ARTICULAR attention has been given to "BUIloy" 
by many lovesUgatora on account of tho claims 
made by its inventor (Hatfield) with regard to its 
magnetic properties, A paper on thU aubjoct, embody- 
ing the results of a research carried on by H. R 
Hamley and A. L. Rossiter, appears in a recent issue 
of the Proceedings of the Royal Society of Victoria. 
Tbe principal facts and concluslona given by the 
authors are very briefly summarized below: 

"The special feature of ’SUllOy' is its high specific 
electric resistance and high permeability Tho specific 
realatanoe being about four times that of tbe best trans- 
former Iron, the eddy-current loss for a given thick- 
ness of abeet would be greatly reduced, so that lamin- 
ation need not be carried out to anything like the ex- 
tent Deeeasary with ordinary Iron, and the question of 
Insulation of laminae becomes less troublesome. It is 
more expentlve than ordinary iron, but the Increased 
expense ia compensated by a reduction in size of tbe 
traoMormen, etc , constructed of it, an increase in out- 
put, and greatly Improved efficiency. 

"The apeclal chemical feature of ‘fltatloy’ is that it 
contnlna about 8.4 per cent silicon. 'The value of this 
alloy U eihphaallpd in a paper hJi Eiliatela, Wjie^ eev- 
eral testa of its propertlea are given. 

“jBere^l inveatlgatlM# lutve made by ot1h»r ei. 
pertaoeittefi by direct owreiit methode, whteli Mree 
fatrir well together, 

"The object of the research was to toveetigate the 
magaette properttM of ‘StaMoy,' not only with direct 
current^ hut hlaa erith ^tHerseting oorrente of tarying 
fnaoeiiolea. 

"eWKjptqt up ge&ertiily. it may be Mid that the 
fitOfit ’reaann to he tu^ioed are thht-^ 

“(11 ’fhilW*' he oeed to advaatege in the 

ttnaimortitid nendUioe- 

“(«1 JW atat* the Te«iitWid*Ma»d fully 

bear oiit tWa made W the iZuSkfim (he permefci 
tad the Jitade;aia(^.’p»rtt<jW-, 

dlfPer of trtWk' '■ 

ekperiitaafera, lihe penukhtilty Wtdy l«swhUy « 
ti* lowep III pttr rewite paa te theHr*. 

“(dj WtAlJdy hohavta very much ^ oriUMrjf Ifta 

utaer.ftaTteltfrtaitehofta, ^ 

**(§> thf od^iM^-of (he mfifi df,«ie,h?W'% ' 

jdae tu 



The 

Inventor’s 

Department 

1 Simple Patent Law 

: Patent Office News 

; Inventions New and Interest nif; 


B mkrn i» fAvemioni 

MtOc B»tU*<^Wh«n uukijBnMd 
Uvend to to* ooawmoierg in Ux«i 
I <]f bottle, iha omun iomut a 
inc on the milk. In poniinK 
wtents of the bottie they npw 
mom or lpt» dhttuiHtod nod 
To ptovide a bottto that shall 
|) ^ free from this defect i» the purpose of 
irfioent patenta here illustrated. de- 
vioe k eatremely , simple, resembling in 
iBMnl outlixte the eUstomary mUk bottle, 
from nrhioh it differs by having a lateral 
neck formed about the point arhere the 




Milk bottle with a cream ti^. 

bottle reaches its largest diameter. 
Through this neok a curved tabe of 
glass, paper or other suitable mar 
terial k inserted, lieing free to slide in 
and nut a certain distanee, or to rotate 
about its axis. Qotli necks are closed 
with paper hds in the usual way The 
operation of the device is so straightfoT' 
ward as to hardiy require expianation. 
When it is desus'd to draw off the top 
layer of the owam the curved tube is 
turned with its inner end directed upward. 
If cream from a lower layer is required, 
the tube is turned accordingly. In transit, 
the tube is pusbetl in as far as it will go, 
to protect it against injury. 

Tubular Sprtega — Everyone is famitiar 
with the fact that for a given weight a 
tubular rod has much greater rigidity 
than a solid bar, and the use of such tubu- 
lar members in bicycles, automobiles and 
airships is a matter of common knowledge. 
No one, however, seems to have thought, 
until quite recently, <>f employing tubes 
in the constmetion of springs. A series j 
of experiments otuned out at the labora-] 
tory of Artt and Ctafu (Franee) has 
shown that tubular springs of toe oon- 
struction shown in our illusttstion give 


propagated along its whole length, whereas 
in the case of a massive spring it is apt 
to be taken up by the first two coils alone, 
whioh are thus placed under severe strain 
and Boay bo ruptured- Still another 
advantage is that, in view of the slight 
thiokness of the material, it can be more 
thoroughly tempered. Among the appli- 
oationa whioh auggest thomsolvea for the 
new tubular spring, the first that o«cur* 
to one’s mind is its use for the alighting 
members of an aeroplane, in which it 
will replaoe the usual rubber bands. Ho 
far as wdght is oonComed, there will be 
a slight advantage in favor of tlie itibular 
spring; as regards working effti-ienuy and 
durability, the tubular spring is for ahead 
of the rubber band. The theory of the 
tubular spring folloas along the same 
lines M tiiat of tile tubular rod As is 
well known, it is the outor fibers of a rwl 
whioli are placed under the greatest strain 
iiV bending, while the central fillers an* 
praotioally unstrained. Thus the tube m 
obviously tlie most advantageous form for 
a member which is to sustain lionding 
stresses, inasmuch as oil- the fienpherai 
fillers, that do the main work, are pniaei.t, 
while the central fibers, which are com- 
paratively useless and merely add liallaet. 
are mmply eliminateii. 

Root Shield for Hewer Pipes. -In their 
search for moisture tlic roots of trees are 
very apt to >vork their way lietw'een the 
joints of sewer pipes, eventually obstruct- 
ing the pipes to such an extont that they 
are oompieteiy clogged. Then it is neces- 
sary to tear up (lie grmmd and eut away 
the roots, for it is impocMible bi clear the 
pipes in any other way. This trouble is 
due, of course, to the fact that sewer 
pile's are ordinarily loosely toleaooped, 
which results also in h>akag<- at the joints 
To protect the pipes against rrsits, an 
inventor has rw'eiitiv deviw'd a guard, 
oonststing of two lelewoping sliiekl tnoin- 


tho right hand end is the refrigerator 
proper, consisting of a iiox provided mth 
a perforated tray or rack, on which a 
block of Ks- inav Ix' supportwi. A large 
port connects this iocIkik with a com- 



partment lielow the showcase proper, and 
here a fan is providetl, which serves Oi 
drive air through a tube leading to the 
opposite end of the show ease A oon- 
stant cireulatioii is had by providing a 
port to oonnoet the show case with the 
upper part <rf the refrigerating box The 
arrows show the oourso of the air Tlie 
inventor has found that liy this means 
he may oool the meats in his show casi' 
sufficiently to cover them with a coating 
of frost even in wann weather 

R«at for Tobacco Pipes.— One of tlie 
disadvantages of the ordinary tobacco 
pipes is the fact ttmt it cannot be laid 
down without danger of sinUing tlu' 
tobacco ashes, and them is ev un tlic 
posBibibly of accidentally setting fire to i 
material coming in contact with glownng 
embers of tobacco. To prevent such oon- 
(litions a Canadian inventor has designed 





KMt to hold a pipe bowl upright. , 

ja clip odapUsl to grasp the stem of the 
infsi and pnnided with h'gs wlneli will 
support the bowl of till' pi|s- in an upright 
! iMisit ion Those ligs may lie folded 
, against the sb-m when desired Insb‘a<1 
of employing a elip, he also jinividcs a 
ferrule or sleeve, equipped with supporting 
legs, which may he used b) winnoet the 
stem wHb the inoiith-pieiw' 

Combined Salt and Pepper Shaker.— 
] An mvpulor has nsw'ntly hit iqion a scheme 
for combining salt and jxippi'r shakers in 
I such a wav (hat one will act a* a coyer 
I for tlie other so that, eaeh condiment will 
1 1*0 kept in un inclosed receptacle, in w iiicli 
no moisture may normally enter Eaeh 
I reoiiptaele is isniipleb- in itself but is con- 
Inectetl to the otlier by a pair of ehannel- 
I sliapi'd plab's which engage flanges on 
i the meeting e<iir<'s ns shown in the oroste 


TttovlMr «ait apcllti. 


nvery aatMkatia^ and ponasBaanany advan- 
tage, ad it polittad OBt in “La Franoe 
«t Aariensa.” At regards 
waildit in-inidtoukd'. ^ eemtomy gained 
variiw t w nt a t toa* ' aeawBiift to the ditneb- 
ticHHi; 40 to ffO per 

etait. in Itot by any meaat the 

'Hki Ktaaittr matt of the 
itok iMtijtx tita 

^ th(t dbey* ;««» pfitaiQiniy tiht 

iriiftSi 'H ttktWtob TWt It. of 
tritwft'-ihb tfwiag hi' ipquitad 

ilta.tiM«' fuMTtta 

b!| ^ 


bem, juiaptod to fit. over the joint. The 
flared end of one of the pipes servos as an 
abutment for one <rf the Ahield soetions, 
while a load ring servos a einiilar purpose 
for the other shield teotioii. The space 
enoloeed by tliese seotioot U flU«d with 
oement. The two shield msanbors are 
coupled by means of erorn pine, fitted 
tbrougfa ears in one Taember and bearing 
■gainst luge in the other. The aooompany- 
ing drawi^ shows a guard hi Motion as 
wdl as an exterior view. It*td8<> shows 
the effeots of the roota on an ordinary 
ttwer pipe. / 



the other no as (o uncoviT a m'I oI' perfora- 
tions m the fao<i of I tie conipart inent 
from which the de.sired ciiiulinienl jh bi 
lie taken Figure! lu our drawiiig illiur. 
Irab's the shakers inoveil to such posilion 
AfU'r one has lieliiid limisi'll lo ii ((iianlity 
of salt or ix-])i)ei hi eanno! stiuul the 
shaker ilium the talili' willi tlie purls in 
the position illustrated, for llii.v uill not 
hold their (>quililiruiu) In order that liu' 
shaker may stond upright, the two im lu- 
! hers must tw slid back Ui normal jiosilion, 
so that each will rest on the table 

Machines for Dealing (lards —Two 
maihlnes for dealing r.irds are de.s(rlbed 
in a recent iseiie of Jj<i \atnri (ine of 
these devicee, whu h is extremely simple 
Is represpiiled in Figures 1 2 and d 
The pack of < ards Is placed In a box H 
(Fig 1 ), whl( h It (Its cxai lly anil whli h 
is open at one end A ruhts'r wheel /,• 


Fig. J.- Hand-operated card dealer. 

tuining on an axis one end of which, 
Af. Is fluted BO that it ( nn easily be 
turned with the flngem, is hioiiglit to 



Fig. 2. - Dealing a card 

wheel is turned in one diicftion, ns 
sliown in Figure 2 It expels the lop 
( ard , when this object bus liee.i cffi i ted 
the motion of the whei'l is sto|i|M>d by 
the tmiiai i of the arm 7) upon Iho pai k 



Fig. 3.— Reactting the cards. 

of cards The wheel Is thin roliticil in 
the ojiposite dliectlon (Fig 2i until ttie 
arm 1) strikes the edge of the box 'I'lils 
reveroe motion nerves to replace any of 
the upper earris which niav have Vs^en dis- 
lodged slightly In dealing the first card 



Fig. 4. — Power-operated c 


BalHgerator far SMw €*«WB.--With a 
view to dUplayibg BidWs tarf other pro- liS*. 

vision* in n »bow ease, xrWte kitoplng them ^ .K.ir-- 

ft^and in a whotewme OOfidWon, an Combined eait and pepper rfiaker. 

ittvwtor hae devieed a anvd form of , 

tnMgerator. The aoooanpaiiying »ketch sectional view, Fig. 2. SWt or peppw 
*bow« a aocUoiiai viW of a portion of a mav be shaken out of this planed 
allow oaw wjulpped with t*i# <«(»«««». At rweptaole on sliding one member upon 


The operations above 
peated for each cant 
practice cards can Is d 
and thrown lo a cuub 
W hen the front of the 
slightly upward, thf c 
air before falling, but 1 




sdSm^icAMBiiGar 


th<- IH bllghtly downwaid the cards oombituition of elemente wWoh gotm to MCMTtlt PATIVTO UmEXTZOn. •wltoh bnrer fall. l«t«Vn> coiitart ' 

«’ir:s“TiS!>"ff»r!auss sr ‘&.rsLg*rgsasifc- 

(]r,ili with thfir faces np oi down, at newt^Hl arnval m the camera ncld ib a with tbelavMitora TtnM carljld lute tb« wfttw, wbleh 

win Thc' olhi i msihlnc, the Iriventfon of rfftllv and truly vput pocket one, Mkd in aIwhS*"* *^''**“«“* •< tka aciWTfPtc alwoJt 

,1 Olnici, is nuioinallc and much more sm h a shaix' as this the photographer may — proiddad far pwreatliif any geeat , 

(laborati 11 Is dpsigned eepeclally for nseer la- caught unawares. It U not a Fertalala* to ArpaMl. carhhl from Im.iv the h«m>er. MMK^W 

•; ““Tl r”" 

, an l» iiilai.l. d to other gamea, using makes use of either pJatea or out dime N J In thU form the erm pleee. mn 

pm l,M 111 or 52 carda The machine measuring one and three-quarter inchee by be r’mdUy pemo.ed tor atttos purpoau, at noaaalmH rtf^nrr 

(t’lp II wotka alleutly and oci iiplea (wo and a quarter, TheM are carried in the mn* ttai# iliowlsc a correct avmbole out- cnUBIMA'nON COVBB AN0^1{iHMl 
linir spill It is wound up with a key liolders The matrument ia fitted with a prortded with am- DRAIJfBB— H Onawoii, Bldgowooi^plpi^ 

fm ,1 icrtHin number of deala, ](\ o! 12, tine lens and the pkturea made are of »»" * t^e for th. object In thl* tortanm la to a 

j , I, . . x,. . L L X r. X xi. ... J eiigagcni.-nt with a hoopnr on the other pat- new and imnroved conciliation ii iirnaCi 

and a bell gives warning that the mu- such a character that they will stand t« removably connect the am piece dmlncr, »o« rs^lly desl^ 

( bines must be wound up after Ihe next (-nlargcment up to six and a lialf inches with tbi- shoulder tube loeatod sloa« the sink or a Wum 

liesl A ilnular base, reatlng on rubber by eight and a half under all ordinary «noE srilNl!, PROTBCTOS, — It B IxUiaB., receptarle, the device being arrangod 

feet contains the clock work and sup- oinmmstanoos; hut if tlie ungrinal negative 1‘lpostonc, Minn. The pnrpoic bore la to pro "’>( Us use ass cover for the warti ttth 

IsHls a rotating platform on which tlie made under favorable oonditiona, the '‘*5“ ‘ .T"* sclf-closlBg protoctor * drainer for the dlatma. 

cardsa,cp,a..d The ..iatform Is turned enlargement may be greats-r. While direct :r T uTr^^L* tlSTh:?^ lu^n^ 

by a ratchet wheel, a quarter-revolution prints make very pn-Uy pictures, it la «hid<!d. thus jmevcntlng the solllv of the how vice la for use in folding the edges of clotfi, 

at a time, and at the end of each motion designed tliat generally enlargements shall The protector may he as«d for both low and strips, or ribbons wbea being Ironed or 

a rublx-i (bin projects the top card in be made. For this reason an enlarging ’**•*' ^ proceed. The device wlH,,(»perate to fold the 

the dire, tion of the playei The appai- tnaehine lias lieen designed for the special ^«c of the clom, Md aim to fom a »m Jt 

,,,,,, V, j , , I x . xu ®' **•*»"*» iMImreici, for the odg" of the Iron, ensbllv the dcvltfa 

atuH slops autoinatkallv aftei each deal purpose of making pnnte from these negac like PRBSBKVBR.-J. 8t«o>«i.. New to be gtUded In It. movement dong the strl^ 

It is started by plsdng the larda in tivi-a 1 1 la so complete that enlargemonts vork. N Y The main featnre of this In- doth, or ribbon 

position and pressing a button. may be mode quite as readily as direct vcntlon Involves the antomstlc closing of s CLOTMBS LINK CLAJfP— W C I-m, 

pnnts The camera is made in two parts, oormdly open dr Inlet valve by the securing Chlckasha. Ctkls The object hete Is to pco- 
one can-jung the lens and the other the “"^x “f* t"'* “Pf" «“'>y ««» 

TtfofAK fnp Inventory I X mu . i,x.m ...-n,™ k. ''' “e<-b»o>e»lly dlstindid when removed, and which may be locked on tbr Use 

WOtes for inventors plnU. Thi-sc- two are held together by being sttwpped on, and this dlsten.i.* draws with er without clothes thereon, snd which 

New Vacuum Cleaners.— A vacuum the bellows and a spring hinge When dr into tho dr chamber, and then auto- may be easily and cheaply eonsmicted When 

cleaner operated bv gas is a now thing for the parts are collapsed the whole forms a matlcally closes the air Inlet valve, to prevent not in use the clamp may be clamped on the 

which one great advantage is claimod and small and oompaet package whioh readily t'*® <*<*10' “f the air or the entrance of line or may bo removed tf desired When 

limt IS that It destrovH the dirt which slips into the pocket In fact, the whole miiiuii- win ci xsh cannot'^mms mose*^ 


whl* wUl cover the hoae adjacent to the shoes CLOTH FOLDER FOB IHONINO.— «x 
while the tatter are being cleaned, poltahed or lUsu and M M. Oadr, Crveco, Iowa ThU 9 

shined, thus (Hwentlng the soiling of tbe hose vice Is for use in folding the edges of clo^ 
The protector may be used for both low and strips, or ribbons when being Ironed or 
high shoes, ^ preswd. The device wtlt^pperate to fold tbe 

edgec of tbe cloth, and atao to tomi a aeajt 
Of Oomeral Imtaveiatx for tbe odg" of the Iron, enabllv the devl^ 

LIFE PRBaERVKS. — J. STanmo., New to be guided In Ite movemsat along the atrlb, 


nay be removed tf desired When 
3B the line, tbe etamp ia retained 
poaltlon and cannot become loose. 


I.mi Iimi ... (..el. xxi.i. . MKTAL FRAME FOB GLA88 PANES,— A. ®™'r pcalHon and cannot bmtome loom-. 

llmi-, Its way into its int^mor Thus it is mitflt complete takes up but little room j, y 

not necessary to enijity tlie mat'hine It m tli‘‘ traveling bog or m an emergency proeent invention U to so join tbe bars tbat ntaolaltaea and MechoalMa Bevlrea. 

IS not designed to be ))orlttl)le liut to be could in- carried in two pockets. no unfllled ois-nlngs or protuberan(s.s will be OISBOLVING VIEW AFPARATUH H 

bu.lt into Ihe cellar of the house with v* "f Intersection In toe ^ y This Invwitlon ha. 

|.lj.e eoiuieetions wnth eacli H.s.r It is Young Stokes Takes Out a Patent.— J™";;’ refereac to optica, snd Its aim I. to provide 

„nlv I.. .Uirt th, I, »in»m K « «(-*», .1. , of Now y.wk 1. » Imtn^ 'T .ftT*'?' “"T" '“f ' 

1,1.., x,„ ,.nk,n„ v„ry I O.-Wo W Ow... of OHU-,. N J d “--.I.-™ O 

Simple to manipulaU- and tlien to make assignors to W K 1>. Stokes of New York, Potent No OU.on formerly granted to Mr. ,*,0, ,„a requiring less adjostment and at- 

the ncs-essary connection with the hose have serun-d a patent. No 1,0(11,227, for •*"“* tentlon on tbe part of the operator 

at the pfjint of operation The dust token an aenal for wireU«B telegraphy and tel.^ m*! AND DBHILV^ DRILLING DEVICE.-R. R. SaaMaaojr. 

from the floor returns to Uie inoehme, Pbony ami 1, 001,228, for a receiving eir- Orrvllle. Ohio An object of this Inventor la 

where 11 iiiussns through the flame and is <>ml in the same art. The aenal patent «„v,>rtng by ib.- erysUllUatlon process Tbe !° '.u* ™oldlt^*of*'tl»"o^tl^’”of*th^ 

ontiroly flostrovod, Xho dinl puiwinfi: up two vertical poinU of support aim U u* provldo a method for roealng and ^ cMtlderetdr *llDen*aaod with 

the ohimney with the exhaust of the with a wire lielween them and a serwu of deellvcrUIng U-sd bullion end Impure lead, ^ut sacrlflclog lu cffectlven^ In any par' 

engine In the creation of the vwuuin, verticallv arranged wires standing in a and whereby the number of crysuillslng opera- tlcntar, thereby rendering tbe machine ospsble 

superhitoted sUtolti is nsed Uu.er is fed plane and a sw-.U-hing device by whmh :r.Tl:ZoZ rta’JX 

into a noil through a ms-dli- valve and a-s onv' of the aenal wires alone can lie eon- njng hundred to sU hundred ounces silver rxBvi r uinun mr. autunw 

It drops from the la.inl of enlrv, it is necUid b. the n-ceivmg circuit Thcreoen- ,nd a market lead 

turned into sleam and fliially into super- mg circuit includes a large copper plate OAR LOOK -F D 8 ta»in, Whitewater, ,,h OelBmbta, Can.ds Thta terentlon pro- 

healed steam The latter is then corned eoniiocled to th(' as-riol and cmbetlded in Wls Tbe object of this Inventor ta to pne yij,, means for shaping tbroogb suecestive 

through a curved pi])e and forced through insulating material and supported parallel * <l«’’l«‘ «> permit of oar lock adjustment operations the beads of drills as doslred to 

* • «»'■ -i-i-n '>» c’S: 

The Rotion f»f the sU'a-iti lu rUMiuiig nilo |tl« and Korvlccablt* rooBtructlon, fwttinjr mt^ebaniam wblch may l»#> rapMty and 

the ohaiiibcr forms the vacuum Tlie A Barbed-wire ImprovemeBt.— in iJi© m mahufsctiire, which is adjustable so as to easily varied as to slie and design; provides 
force of this is said to Im- siifllcienl to lift manufacture of l>arl>-wirc, which is turned ''*® '^As practically ootaelesa while a battery of guiding members to operate In 

“ “V ■" “““ rrr. L“r.7:,r; z sirs 

mil-air Another of the rwmt improve- (x,f„re necessary to make use of a double NON-lfEFIUxVBlxB BOTTLE -8, O mechanism , and provide, a machine with an 

monls m vimuum cleaners is one wliu h strand of wire, the two being twisUsl and htanich, AuacontU, Mont In this case If adjustable anvil baring a plurality of pockets 

is worked b> the water power secured (he sole un<> of tlie extra strand is for the sny attempt Is made to force s liquid down bold drilta of varying lenirths. 
from an ordinan fauci-t The (levici- i-, puriwse of holding ihe barb m plnoe A ’"to tbe botth the pressure will cause tbe VENDING MACHINE — C 3 J'jrom,, Ran 
designed either for (.ortalile use or sUi- ueu n.uehine for iJie manufacture of this ''""l “•'b'nr l« for u«' In ms- 

, X 11 X rri ,1 ... .1 ,1 , 1 . J u bal* •” break thereby permitting the valve to penning small vest account books or the like, 

tlonarj msUllation The machine weighs urliclc hu> Ikmu. retTliUy perfected by ^^e ball will which ai»a too Insertion of a spocltled coin 

but twenty-two iiounds and may 1hi which the barb in prewu-d in plnoe firmly roll to Ibe bottom of a conduit, breaking a will deliver a single book, nod wherein an 

readilv earned around the housti and plrns-d around a single wire. This saves wire in ttdn rI»»n partition and will soat lta<;lf on eWrient means is provided for pix-venttUK Ks 

wlK-rever tlu-re is a eonveiiient water out- two directions namely, in the use of the valve seat, wrhlch prevenU any liquid operallon without to. Insmtton of toe proper 

let A short tube eonn.-cts ,t with the extra strand and in 'the cutting of the tol“ Jld mdin’T 

water pi)H( and a longer nn(( of non-col- barbs, the latter being twisted only onoe, ,p,f^ FGLDKR FOR HEWING MArlilNKH— (' E, 


rs that ntosilslakM and Merhaataua BeTirs*. 

sill te DI880LVING VIEW APPAEATII8. -- H. 
I EaiBiiBB, New iork, N Y, This tBvsotlon has 
rlnck^ rsfMsao. to optica, and Its aim Is to provide 
a dlasohrlng view apparatus, krnnged with a 
me for single source of light and so. tamp casing, 
letters simplifying toe constmrtlon of to. app«- 
to Mr. rstus and r«]nlrlng Ims adJoatmeBt and at- 
teatlan on tbe part of toe operator 

DRILLING DEVICE.— R. R. 8 a«WBBOJi. 
■ ’ OiTTlll., Ohio An object of tbta Inventor la 

““ to provide a devle* of toe walking beam type 
In which tbe rapidity of tbe operatloiu of the 
^*10 considerably Increased with- 

I®®"- out ucriflclng Its effectiTWjftis In sny par- 
opera- tlcntar, thersby rendering tbe macblne capable 
of doing more work In a given time tbsn tbe 
tob" onUntry drilling device. 

BOCK DRILL MkKINO AND SHARPEN- 
ING MACHINE— U MrHaixg, Rimnlg, Brit- 


from an ordinan fauci-t The dev 
designed either for [xirtalile use o 
tlonarj iMsUllation The mai'liuic i 
but twentv-two iioiukIh and inu 


1 of while formerly they v 


nil lU the desired iKunt, remob twist Tl 
macliinc In the handle of tlie advantage 
i there IS an observation glass „r ofiemtii 
[lurpose of wnlohing the work 
lime ih sueeosfully operated hv .Stopping 
( of llfleeii pounds wdiicli ts avail- Killed. T 
lost all water systems One of and ihosc 


p given a dinible | An object 


from tie- outside from entoriv tbe bottle coin, and wherein ttu cola Is ntlllsed 
ATTACHMENT FOB SLIT CASES AND "'‘rolo ‘bo opcratl.® of th. said means 
TUB LIKE.— lx. Hpiso. Ctarksbnrg, W Va. FGLDKR FOR HEWING MArHiNKH— (' 


twist The nx'w maohine also has the uf which 
advantage of mcrottsed speed and coonomy which ih( 
of ofHimtion iT 


\ ^ , , ! prevents thi> bending of the side of the caee 

illy operated i>v i .Stopping Trains When the Motorman in and. hence, tlie ratiure of tbe lock to work. 

Is w'incli is avail- Killed. Trains of the Interlxirough lines CUTTER FOB W'BLL CABINCa, — H Msun, 
vstems One of and ihose of the Hudson tunnel are being ('oallnga. C«1 Mr Mead's invention Is a cut- 
llie eonxenience ,.<,uipi)e(l with a safety dovico whioh over- *“ amoving the casings of oil wells 

. small vacuuin ....mes the ,K,sNib...ty of a titom ninnw 
bv the exhaust wild when the engineer is killed, injured be pulled It <s,mpri«.s a supporting head 


An object here Is to provide a device by means UeLia and 3. 8 Baokmam, Rome, Ga The 
t>f which that imrtlon of the suit case upon machine provides a folder suitable for folding 
wblch Ihe lock Is situated may be effpctually ®)<>tb In making back bands The Invention 
braced, wi Hint when tbe look Is sprung to- comprobends sn Improved type of iimftdrel 
getber It may have a resisting part WhUh *“ two massive psrU deUchsbly con- 


the case uected together snd so tonned tbat wbm a 
piece of suitable material Is guided tlirnu(h 
„ „ thta mandrel, toe material Is folded properly 
H MOAD, madilDO and thus msdc 

qll*w™ta *”*“ * '***' 

he wirata PHiCTION CLyTCH,— F. D. Ootmn, Bos- 
ling can- An object of tbta Invention Is to 

big head • (tairice extremely sensitive in Its 


if-aiiat-itotod It (wmsists of in which is mounted a aeries of cutter wheels nnnffected by ofl. 


onlv in iIk' clKaiiiiig of the iiiU nor of tho an (■l('etnc> button which is placed m the *n<J rotter knives, the number of wheels being ™ ^ 

car but aUo m removal of tl.o accumula- handle of the eontrollcr and nonnoliy, J;/."® " b«a UvZ n.r*Uty ^ i>H,4 conu” mem- 

lion of du-,t, from Ihi-elotheM ol the passen- nhcii llie operator Ih at his post, this la transvoree ntane adapted to bo forced Into engagrmtmt 

gors aft.r a long rule ,n a deprossed position, but tb« matant vehsri _n e h/m«i Ac '**“'*' *"* 

h,s hold on the handle is releoaod for any gri.lon. Place de ta Concorde, PnZ, Fra^e. ^”ZpZ?'pS1o ‘‘ZhT'^^Thta Im 
A Pocket Camera. -U is always the big --whatever .to electric oinmit ht mode T-i^rZra'r^^ fLrw.tr, 

,, , , X X 1 xi I .1 . “Hfl brakes of the tram are get. >* parucuiarly applicable tor ni« In oaoneatton . 1, nrovisloB of a new means 

fish that get awav and the lug game that with v««I. emp.oy«I In ^ iTr SZ thT wa^tTZL dL pZf TZ 

,s eneountered in the wonld-be sporUinan object lal^ t« preoerve the StobHlty of tor coBWntaOt adjustment of th. 

when he IS without tiis gun So (he camera Emitum same In the event of their being srtijarted to winding awJ settlw purposoa Mfi 

worker real.v.es that he nusv.^x many des.r- J N „ur issue of Hi.ptomber 16th wo pub- ZaZru'a" dlriXlL? '.ppZZr W 

able vioWN and snapshoW lieeause (hove i hshed an article entitled " Inventing for fl|«d formerly by Mr. Blta, the wetat nvagber PROPOBTIONHfO WBlHSlNa ICACaiMIS. 

opiKirtumties ore m.d with at tones wlien the Ihibl.e " Among the portraiU .rf tita of which 1. 588, .104 ^ 

lie 18 minus hi« camera I'.v. n as eompael government omeialH who had givoB their ^^y of msasvrlng mMbMIUm uruigtf to' 

ON tlu-se mstriimenls tiave hi en made liv m\ ent ions to the public, apjHiared thooe of HwstJiig am* lilgfcttm*. antomatietUy fiMpsnd the fisUverF of »** 

modern mgenuitv II i- nol (onvemenl U) h W Ihige dm-etor of the offiod of GhJod ^Ag GENERATOR.— C. F BCKM, K«b. (ertal theralo! ^vtdsg oa sta«Me»1(y-o{H|Tx 
l„.x.. ....x.'u enoiei-n. ulvviivs ni hand lienee lx I 111 - MI rp™ Mo The hopper 1« tbi* gmoTOVOt atrd lueoiis for dulDplBg *»b »r more of oaW 

have one seamenv al wavs m hand Heme Hoads, and .1 K W Tracy. « U gUed with csrbld, .ofl tiw casing ta WfipHmi me«|^^ ««d pwvWkh 

manv eve.dloj^ viows are lo-i, K.r ii is „m)rMr 1 ‘age a name appeared bekw Ml',' with water Whenever the gts In ttw om- nMum whwoby th* nwahw gHd mmhMAttMl 

gem-rallv im()oNsiWe to return to the spot 'Prax-y’s jKirtrait, and Mr. Trooy’i UOma tng does not eiert suIBcteot prsssnce to pttali of the wsighlsg apparatus** stair M figuiu|t|fi 


•((lloj^ vioWH are 
ini()oNslWe to reti 


s-r of wheel* beins * ptnraHty of members adaptfsl to bo 

le knlve* In *«ch *“* f”® ***' Other, one of saM mem 

id disks beiiig lo- hAYluf » ptorouty of opring contact mem- 

nlsn* ’*® fotxaid Into engaci-Hitmt 

® with a clutch f*ce on th* other member. 

btbm and HLRBVE.— D. 

^ ■ : W. «jfarM«*o. Pocatello. IdsUo, This im- 

** 1 .x^m!~ provemeat refer* to open ftoe witches, and 

P»n®»® '• provistoB of a new means 
e renderiBg toe watch com dnst-proof at tbe 

I? Vx . «tem, to allow coavRitaOt adjustment of tlw 

•**“ wlinJtag oBd oettiBg purposvis, nafi 


1 aiiotlier ooca«ion and find tbe 


I tbe dtaphragm outwardly, too f 
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iramm attachmmwt,— a. ». 

T. »«• iBTtiqtkm i«- 

•ttnehnwnt wlwMijy Om op«»tot 

to o|MT«tiii« ilw typ(>wrli«r Ijy the 

' A torthft sbfert to to pro- 
trtllito will AtVltto tbe 
Dto aisles by KMas ot soUabte 
aad wbleh will further •ab-4toUe 
nto Uer« by means ot stops, 
operator's bands are aotamatlr- 


typswrlter. 
tiANTBBN.-~AaT(TBO Psoti, Sontb 
!h. This tarendoa Is an impiwe- 

agio lanterns and a front view of 

loWn In tbe scrompanyiag eDgrarinx. 

ot the torentlos la tu provide a 

and easily operated mechanism for 
tbe picture alldni In dcvlees ot tbo 
that 


of eondenaatlon to dtocbargad, tlio retom of 

tbs reservoir then belna edected by the restore 
tloo of the weight, tinder rontrol of ersvity. 
t» Its normal iiosltlon. 

INSTBtlMnNT FOB n«E IN KAVKIATION. 
Ova B BANDitas, Key West, FU This loveii- 
tlou relsti's tu a new and Improved Instiu- 



UAfilC LAMTBBR. 

tbe pletnres will merge loti) ooe another 
wlthoat aay abrupt demarcation hetween 
them As shown In the llliistratlon. the de- 
vice eatends upon both sides of the projeetor. 
so that there to space (or a allde In (runt 
of tlie projector and space for a slide on t-ach 
aide of the projector A magisloe Is provided 
for use In receiving tbe u*>d slides snd for 
temporarily stortag them 

AIBSIUP— T M CaSMa. IMlworth, Minn 
Mr. Crepar's Invention pertnlas to airships, 
and Its object Is t« provide one with a plane 
the sides of’ which converge rapidly st Its for- 
ward end, aald sides converging slowly toward 
the rear, thereby forming an elongsli-d tall, 
making' the pl^e substantially fish shape 
Another of the objects Is to provide two planes, 
one disposed above tlv other, there bring cen 
tral openings In each of the planea and a 
• aeries of vanes being disposed In esch of the 
stld openings 

WillTRr, TUBNINfl IIJUVK'K -Wu.MAW 
CoBMiHo, (‘laysyllle, Washington County, Pa 
In the ppeaent patent the Invention has refer- 
ence to turning, and has for an oUJeet tbe 
provtokia of a wheel turning device for turning 
flat or crown surfaces on thr peripheries of 




wHrasL TOBitrito wtvtcB 


wheels too Is.ge to lie mounted on s lathe 
Fur tbe purpose mentioned use Is made of ■ 
bed provided with a straight track and i 
curved track, a tool carriage mounted to op«r 
ate on the track#, and means for opersttog the 
carriage over eltber of the tracks. The Ulus 
trstIuD gives s plan view with parts broken 
away to dtoclom- the carriages operating over 
the curved track 

MOTOH CONTBOb APPABATIIB.—I* Walo, 
O C BntTsew and M, Tajdmak, New IToi*, 
N I Thts apparatus may used In eonnec- 
thm with any aultable meebtnism. Imt ta eape- 
etally adapted to be appltsd to a power sewing 
machine. The mota;^ contlsd wfU stnultane- 
onsly throw the switch with the movement of 
tbe control arm, so as to prevent the sparking 
on the roatotance contacts, thus tocreasln,: 

IKS of the Utter 

BWRWPINO MACBINK.—B, B. IlooK|ji. 
rnmeUco, Oil. Th« aim in this case ii 
provide a machine having means by which tbe 
rotary brush may be adjusted to any oar of a 
plurality Of pmdtloBa iWatlvaly to the (fame, 
with msShs by Whlefa rtis drlvlnf meohantoM. 
snpportsd by ^ frhma, may b« qtilokly a<«ost- 
sd for Operating the rotary btuah afleo it has 


jPUSVAtOII--#. »ar#^ Msiae, Ihd. TWs 
eUvatPf bha a emm^r weight, the ohge 
eUvator ptottniin presIM with « wtnd- 
aahi gdkiMett to whid a bsevy baia«oe ehatn 
bSebcoA w the eomitot weight eo that the ea- 
«M*>wdlfht ^ tha ehato may he ehltted from 
the eage «r aleoator to (h« tMWrt^ wolght and 
, -Ulfik hgMb M vet he Utotred. 

fciMmtwn. Bototttem. Vs, 
nie-liWtottofent uoihprsttohdb tUrtifibUrly 
.hiivugi h ghUtfaig wetghi of Mprotod eo 

to iinth a Ml , 

ttih -iNipese tiwft»«tthii the otg* of 
ond.ot BMwrttog itk re ' 
#*« «» .oMho wetor 



lifgnUMKItT rOB UU IS NAVIOATION 


It for use In navigation, whereby the true 
fee Is determined from the eompass i-ourse 
tbe shortest possible space of lime, bv 
mechanically allowing for the deviation and 
variation .\n object of tbe Inventor la to pm 


WRICAI. BBUlTOn OF UtgWJMKKT. 

vide an. instniuient with a plurality of rela- 
tively adjustable circular graduations whereby 
various devlstloos and vartottuns mar b, 
allowed for Tbe Invention Is fully Illustrated 
the accompanying engrarlngs The large 
■ Is a top plan view and the other u vertieal 
section of the line 3-3 It is tnegiH-nalve 
msaufattnis', readily accessible, snd easllv 
operated. 

CUBCK rONTHOU.Kn BTAMriNti MA 
CIUNB.— 1> Lambbsti. New Vork, N \ Tbia 
dcrlra on the Insertloo of the propa-r smoiinri 
«f change v/Ul Impress on an article of mall ] 
matter a serial nomber, the hour and date of 
mailing, the autlon or box matb-d at, snd an 
Inscription stating that tbe is-qulred amnimt of 
postage bta bn-n paid . whereby a great saving 
le handling of letters, snd the number of 
s necessary to sell stamps, will be a<sooi 
pushed, and further, whereby snv pilfering 
le postage money or of letters Ibeniselves 
will be Immediately detected. 


PACKING TOK PISTON BOrwi -4 A 
Botcir, New York, N Y Among the principal 
objects In view hero are to provide a parking 
for piston rods universally contrartlble to pn 
the parallel relation of the hearing sur 
to tbe piston rod . and to provide an 
elongated |>seklng (or piston rods eonstriicled 
from metal snd arranged to contract evenl.v 
throughout Its length upon the rod. 

GAS TUBBINK -d’ KaAoag, Babylon. N Y 
This Invention relatos to certain improwtients 
turbloee and more particularly to that tvpe 
turhlne In which an explosive mUtnre Is 
Ignited In a separata ebamher and admit led 
the hlsdes of the turhlne tine of the Im 
portant features to the means employed foi 
rontrolllng the explosive mixture and the de 
llvsrance of the same to the Mades of the 
turbine 

INnCHNAl, WMBUSTION OA»-tl!BBlNE 
ENOINIC— E ATWBi.i, BsKtoiore, Md TbU 
Invention provides an engine wherein tbe ex 
plosive mixture Is prlinarliy comptvssed sud 
exploded while so- provldea an saplosloD cham 
tier wherein Is exploded the compressed charge 
of explosive mixture while establishing com 
monlcBtlon hetween tbe said ebaiuber and the 
turbine rotor, provides s redprocattng me<b 
anlsm (or eompressltif and flrhig the mixture 


HUTAUY BNCINE -Hensv HBYrN, -New 
lork, N, Y This invention lefeis more pai 
lliulsriv to an engine ruiliprlslug n atnloi , -ih 
I ng, a roto) In tlx (using, a stesiu di, et, u 
movable slesm dm t therein «du|il<<l lo be si- 
langisl In dlfferenl imisIIIoiih tudired tin tliild 
under pressure lulo tbi lasIng lu dlgcieiii ill 
rectlona, and vmieH tnrrled bv the lotoi niiii 
adapted to n-eilve Ibi fluid ul upiumlte Bides, 
secordliig 111 the piisitl.m of the steam duet 

TKAl'TlON KNtilNK 1) i) llrWiiT, Aber 
dten, 8 1) The ubjecis here ate to provide a 
traction engloe whlili may be operated with 
a mlulmuiii of power, i-specliillv over suit 
ground! to nlmplirv tin lonalruitbin by i in 
tailing iiarla uanallv einpluyed in the luniilng 
gear, to provide fsillliles fill steering anil 
piloting till- machine over uneviii and suLt 
grounds with treeduni, by ii slngb iiperafor, 
and to dispeiiso wltti the differential gi-ni iisi-d 
In msehlnes of the villas f,i which tliv invi ii 
lion belongs, 

Ikwilwaya and Their APeeMorles, 

TRACK MOVINi; MACHINE E 1. llAi 
WABO, Havenport, Iowa in this patent tbf 
Invention baa referenc- to Iniprovemerits In 
QM-ana or apparatus emplnyi-d In handling sln-l 
and ties In track eonatructlon The Inteiitlon 
here la to provide means in apparatus for ilsi 
esperlally in timber lands, whereby tbe hand- 
ling and tranniiortHtlou of ttaek material Is 
faellltated 

METALLIC TIE \M) Kill, FAkTKMNC. 
fiEVrtE .1 F HiiiiibsiiN, tllanta <lii Mi 
olijeci ot this Inventor is to provld* o tie 
which shall form a resllb-ut bearing aiirfaei , 
tbi-reby alisorhing slioeka 'Ihe tie will prevent 
the spreading of the rails imd the ncilduils 
loiiaenneui thereto V spring rail fasivnlng 
device is provided whldi holds the rail lo^llxnl 
tHwlftiiu, theiebv doing away with tin usual 
method of fastening rslls by spikes 

HAll.HOAIt cnoHHINii --J 11 III MAC 

Tulsa Okla An object In Ibis Instanei Is to 
provUle u trussing whlih obviates Ihe usual 
Jars inildent to the passage of a train ovei 
the crossing This Is areompllshi d bv provld 
Ing movubli irark sevllons, whhh niav Is so 
iiluvxl iia to toniplel< tb, tia<k In illhei dim 
thin so that the trend of tin' wheels iiinv iiiovi 
(III a 1 ontliinoiiH b, nilog surfun 

Irl'KN KWri'Cll (GtiMI. (iiuiiuiv 1 Ilf v 
(•nice ynarlerliiaster s Ibpt, C .I \rniv 
(funolulti, Hawaii I his Iiivenlloii has r.-f 
(-rente to a means of wniiiliig an ( nglneei 
that h( In approaeblug an ((ju n awlKli iuIkoii 
n (|uail(i of a mile offi, so that h( nmv b( 
prepgretl and have hla tinlii uiid- 1 perf,,! 
4‘ontrol The object ot the Invention Is to 
provide a device wtibti will be slmpb In (on 



as dtatlognlshed from tbe turMue neebanism 
and provldea an engloe employing In motnal 
operative relatloU a redproettinc explosion 
chamber and a turbine shaft driving rotor 
BXPlsOSlVK BJfaiNK.~W. ^ Wbu,ii. 
ctyds, Ohio. In tbe present patent tbe Inven- 
tion Is an improvement to witltlpiifcyllnder 
englnet, partl(;ulsrly esgllkea to Wbtoh tbe eyi 
toders ore arranged to pkltu and are ro-oper 
«tlve with each other to tbe tatrbdttotloB of 
■cavengtog olr preparatory to tbe admlselon 
ef the explodve obatge 
IKTSmNAL COMBUSTIOM BNOtNB -A 
M CLBMBirr. New Turk. S. t. This tovru 
tion provides siidto*- vaivM arrangsd and cu» 
slrocted to avoid btakage. at gas .due to wear 
of tbe aUdlng parts; provides a almpttlled 
cohstructlea for valves teberahjr eapaneisn 
pressure Is rallevud tbtrutomK durtag move- 
msdst tbsrset ; and proVMtoa a •atve operating 
msulMalsffl ttolmdytot a atogla oast and 
slmpHUed transmtoslon gitchaiilam nxuieeted 
tberewitb. 


OPKM BWITUII mONAL 

toiruoMon imirKIvo In I(k notion, and 

ha%o th» frwoit jturts (untHintont hIiIi 
rato worklnt; aiul nhioli iit tho khioo tiitio 
Im' Miri»nK iiiKi (luialilo \'\m ougravlnit 

MhnwH ttii HttnttiiMl to tht< « iiiol 

a trlpplHtf nit‘(haDN)u nttudud t<i flo^ tiatk 
MoanR piovidt fot maklntr tlx '<o(uuliM)C 

lUi'HianiMm laoiM'ratlNv \nIxi) diHlti'd 

( Alt wjrKEj riAN/.r sVixm j 

K MixU'o Tht ItiM'Utlon 

r<lNtt*« to ail Riitotiiutii orti' 
and pro-vidoR a drvUf^ 'aliUh 'ail) ]>0HltU«h 
lupiiU a luhrlraiit to Uio tho ',>r 

wbfn thfv an* roimdUiK fur\i‘R to 
pwvent frlrthm hiiwfm tip* oar wht«! fluiiKiR 
th<* raltx, fh< lubrt<«iit bfliitf ftn! In ; 
RtuntantMiush and Iw Hufltekut qonutUlfH | 

PrriRilulnic to UeriH^iiilou* 

MOTOIl ('XI’M: T\NIiI:M AXTXrilMK.NT 

W V HBAriiKK Han I oho. (’«I Tbo oUjor) 
of tho Invontlon Ik to pro^ldo au attnobmont 
neliDH of iRhIch llw ordinary nlngli pan 
iK*ng^r motor ryUo may Jw* rornortt'd Into n 
t«yo paavoRKor with th#* Roatn tanrtpin 

without anv chanKoK lu thi* Htmoture of th( 
▼yhlclo itiM'lf Tht* fittorhment ia aliuph* and 
InoxpyuRlvu and hruU;} atturhod aud dotached 
No ehanffo \% nftt*aKarv lu tht* cooRtructlon of 
I ho cvclt* 

THlUJelNtl HrM.>K J P T«i rrmu Owt n 
Hound, ihitario, Tanada Tin* liivt*nrtoti rflaii H 
Kt'nrrally to troliligc hooka for flahlun, and tin 
prioripal pnrpotff* U to provldo a hr>ok having' 
thip Bpoon or halt rovoiiiWv niouiitisi thoroon ho 
that whon In ih** aaP'r Iho apoon or halt will 
hi* attraotivi* to th<' flah, thi* pipoon lM*!nf 
Tolv(*d aa the hook la drawn thruiuth lln' 

TltV — M A Bt’RTHic. TTn!wrRlt.v. Va lu 
thia Invention tha Improvomeot i« tn toys, and 
Ita ohjeet IR th** provlaioti of a Rlmplr. t‘hi*aph 
cunatrurtHd toy. Rapi>cla})v di*Pilim«H3 to ftfTord 
aniiiat*?n(*nt. whlh nt thi* *«»««* tlmi* d^roloplnji 
qulvkn<*aa of obROBvntlou. ami duxt»*rlty of 


hand \ m i (atcheK t 
ii|)( niitu l>< > lulfi II 


PertaliiiiuL to Xeltitli'to. 

w \(i()N ito\ rASTiiiNiat-n k luin 
iPolu'a Ano^, oklii I'ln piirpoHr uf tbU Im 
pruvi'tiit'iU is t‘i piovldi a Mliupir 
and oiiHlIy opi inted Jivt''!' foi uni Im holding 
thi* jiartN of llji* laiv hiift'ihrr wltlioul jt)Jwrln>c 

pitlj of opiuu iiiMnliiiv oi hai*' i h 1 ih\ 

iumpln^ Ji 








fl/unjj for lioldlim llii uj 

^iTTOMOlllIaK \llt prMP \ \J 
ClfcMFM New \nrk, N ^ lilt Invi-Mlloii 

pio\idi>N 11 puinpiDK liaMUTii opi'iMtIvtiv at 
taolM'd to lh( diivliiK hxI< of au luifoiuoliilt 
for Intintiug tli« UtiM of thi hIimN not dl 
ii'ttly toiiriiciid ^Nllti tilt puinpliiis iiiM’hUM 
iiiiii ; provMcK nii'SHH foi rnflauaMi oiJ^TstlnK' 
thi* pumping uji^i'banlsui lnd< rx-ndeni oi the 
Hhtil and jhjw<*i driving; moclianimn tif th^ 
antonuoblli . provldoK iiiPunN for utlllrluji !)>■* 
whtMi of till* autoinoblli* with «hlih tlw 
pumping medianlsm Ik lonoi'Ctid ii<« i\ f1\ 
(or (I)i’ pump whi'U lln* Knmc In mitii 
ojxrajfd. and pnjv)d»>fl uormn fot rig 

glug ii diuni ou HU HutijiuoliUi* drhiiiK 

to giTHti HlMiUl Iho lIXli' to iirri (unlcd tin H’liV 
to lutlati* ll)»‘ tiri of tin* wln-i'i on whldi It 
Is mouQt(*d 

SK.S' A ItlMii.t, 

10-:*:.’ loiiiii Stnot <Jn»nd llnpids Mlth In 
(his IriHiiiiKi till inMndon ih'iiiiIiih 1 o di 
vhtM foi hoidhig H\uhH iimri pa 1 1 1' iilai h thoHo 
thni Rr< lo iio iiKPJ |o JlNpiav rli* li'Mi'-i num 
Im'I of HUliMliOlilll'H Vn Ut>j< ( t In (o pEOVllti* M 

dc\lii l»\ rntHUM 111 tohlrli a hIkh ninv bo lii'ld 
rlgldh in ijohUIoii IIihi tluTi' tolll in no 
dnngi'i of (bi Klgn K tn'ioniing ]oohi aud dupi 


foi • 




tliuisrh lo Outt t\ 

IrnnspsHur Hfdion momhMo lo opiiatlM oi 
inopHiailM' iKjNltioii Oijt liiipoiiiinl ruitiin In 
ci\id< K lln iiHi of lollirK tollhln lln lilnc* iind 
dtrlng In ^ Hlmpid giooMH foi lorking nn* km 
tious of ttn* sh!i Id in pri'di’ti t ininuf iidution- 


l tX’fMEIK/t « (JNittOi, 




Hud im])ro\ I d 
llti iHXlnmti'r ma\ lu lotj 
lu ( hauffi'in LMunot Mirniul 
Taxl(jd) tolllnmi ruiordlng tin 


dlatanoi truv i li d 
by H pasKi 11^*1 t 

Sl’ItlNi. UIIKPL u II 
lotoH 1 hN On. iitor p/ovid. a in 
tion of Nprlng w ht • I in tolddi 
rlgidlU Inddiiii to MI djarndi'ilK 
dlnuii antonmhlli w In < I toili not 
and 111 to hidi MijrUi^M ina\ liu ullll 
llioduKirid rualllunM of tin tohm 
dliMtlon In H Klniplu HUd (ttlrlunl 
T lUI-' O II Kisns lu Mur 
this (lAtini On InMiition In hh Iim 
rin*K and fimritnhirh In (In nu 
< ludlug duxi did and 






toUlth \ii iini\j)ii|u radiulU 1 
pn M'ld applinuion lu>itig u dUtsion of an nppli 
tton ronmrlN fll-d bs Mr lIlndH 
HTl I ItIS(. WUFKl. HUt VI I n \ KH H'l -KH 
M P lu , Uuffalij S \ rin* rim of 




;nurl\ I'lpial 


* tohnulv J 


form(*d prac(lMiJI\ I 

Klturlni' Hhaft nnd tin oth' i hliigid und iInjK 
ndopti‘0 lo 1 h iuUm) nn<l foldiNi liiu’k U[»on tho 
Ixi'd BMtlou Ko that It tolli md niiNinnt tin 
hauffour In unturing and twining his hi at 
\ rilh I.K W IIKKI. \ IIHOOKKK IsnmaHiM 
Ala Thi* liivinilon rulHlcM to liiipi o\ nuu iitH 

Im H'Hsofl (loifdflf 
loMilif rii’V Ih olitaluMi Mi o)>|m t is to ]Mo\ldi* 
roiupoHi'd of n phirallM of rualhi'Tit nn m 
pn fi ruliiv of a nidiillli natun*, Hp'\i>*<1 
and (onuortnd ingotln r l<i forni a ' on 
tlnuoiiH idt'umnl 

DenliCiiR. 

DWHION rtm A ijOIUaFT or 

HiMIlAVR ART/OIaK m O \f.(t rii w (u.n 
Whtli* Mllla, Pn In Ihia ornmui-ntal duHlgn o! 
a giaRH gotflf't, Dm aitldo ts of tin o|ongMt<<l 
tviH of iu>d\ and atnni. tin tolmb -»' < 'n n 
Tin* 


ti'udrlis dei'oratlug Ihu glRMs a 
inturuHt and beauty Mi \ 
anothur d»'Klgn which Ik wm 




Noik ('opl»‘R of at)\ 
Im* fumishr'd h> tin St i 
fan runts a«rh PVa-^u ' 
iMituntito*. titlu f)f Dn I 
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, Nh Hy C’lautln Oruhame 
llariy Harper Phlladol- 
l.ippliuott Company, litn 


!r«b«iiii>-Wlilrt' iir i 
thiy slioulil 11 k»i 
' wliat mjHtrrioiiB 
iliTuplaueH, the Ik 


pbjalcal pbraomeM to which It rerer*, 
gnlt. i-BiM'dally tu tbope who, bovluK at 
BniiK kiiowliMlifo of the anbjcct, wlkh to 
Kb ilK'lr tnobiorles on tanilllar potnta. and 
iloK tbidr BiKjualutanco with a moat fae- 
tlitK priulnre of pUyalca up to date It 
nirtllv to be wlshod that Uanalatluna of 
work Into liiUgltah and Prench may auou 
iir upon the book markol 
few toil'll errom an unaTotdably occor In 
iKt idMIon bavp been noted In perualnc: 
book nnd may be Ilatod bori' for (In 
lit of the reatliT On pnae 'i2. Him bI* 
below, the Hymbol X haa apparently Ineo 
till iittir the word '‘HCdic *' Tlila iiiUbl 
Hill iiiuKe sonn* coufualoa On pngi a,"!, 
NtBled that a tabic of molecular dlineti 
H, ell , Ih oppended at the end of the 
In point of faet, tbia table appeal n 


['owKit Bv Charlea E Huoke, Ph D New 
York The Columbia Hnlveialty I*re«8, 
1911 316 pp Price, $2 net 


liiliirea an tbi followlnx I The Helatlon 
111 Meehanicnl Power and Machini ry to Soilal 
Conditions, II Meaim Kniployed for llie Biib- 
Kiltnlion of Power for the latbor of Men , III 
I rsentint Kleinenta of Steam Power Mjateins , 
l\ Prlnclplaa of Kffleleacy In Htuim Powei 
KiHtems, V ProoTsai B and Miehnnltm of lln 
I, , It, Power System \I Adaptation of Puels 
for till Use of Internal OombUKtlon I'nitlnes 
\n Water Power HVBtema and Basal llydniu 
111 Proceeseii , Vin rtoelal and Biononili t'on 
Biipieueea of the Subalittltlon of Powei for 


K POTTEKY PKlMMt By W P JtTVlS Nt'W 

York The O’Qormau Publishlns Com- 
pany 1911 8to . 188 pp , Illugtrated 
Price, »1 


Inn I be husiniBB tboronthly. Th* ordinary' 
work and llfi of tlm underarouMl <Mf wonld ■ 
alone make aood iiiidlng »t tha haoda nf an, 
tdiicated man with a aympatbefig kBowJedfe 
of iiatnri vbIucb but llnabaud W4a (nrtuaata 
inimitb- or 11 Is pur good fdrtnnt‘. If joo ao 
piofii It to exiwrience In that one altort year 
all the thrills thill stilkea. Urea, and cxpluainn* 
ale capable of fuiiilshlng The result la a 
dotunieut of soino value as a atudy of min- 
ing toiidllloiis, atwl of popular IntcriiKt In ao 
fur as hakardoiw momenta and adYcntufitua 
data I an ninkr It 

I'nisoi'mim sH oi Mind. By T. S Clou*- 
tort M O . Hit U , r R S B, New York 
E P Dutton * Co, 1911 8vo.: 860 

pp , 14 Illustration*. Prlfi, $2 50 apt. 

Popular Inierest haa of tat* years haen 
qulekinid tiiwiiid thU Important anbject 
( rliiiliitilH are more nnd more availing tbam 
selveB of till pb u of Inaanlty In ati attoinpt to 
(Ktcnpe punlahnient Wc gtill rldtriile the weak- 
minded and subject tile Inmates of our InsanK 
nByhiiiiK to iin'ucceBsai y cruc!tU‘y,J but we are 
kIowI.v baiiilUK tlint a d ls aaaed brain la as 
niutli a plivnlologlcal fact a* a diseased liver, 
and that no odium should attach to Its vie 
ilm Dr Cluiiston bandlns a most diflicult 
Kiilijcct In a maoucr nothing short of masterly 
The volume auBwsi.ra. or at least dlaousses 
Uluiiilnatlnglv. the moat absorbing tiuesllnns 
.Hlnie 11 Bime man often appeaes to act irratloB- 
sllv, and an Insane aubjeet frequently pre 
ifentK no Irriitlonnl thoughts or ai'tlona to our 
view, bow may wc dlatlngulsb between a 
Hiiiiuri and nu uiisound iiiindl If, In tnfancy, 
a limb Is anipiititti'd the corresponding nerve 
iKdls of the iiintor centers lit the brain shrivel 
up To whiit I stent have we localised in the 
binin these vailnus fund Innings 1! Wbat pro 
(Hiriliin of UK iK leftlly unsound In mind’ Are 
we all n little alfected, as tbc well-known 
icmnrk of the old yuHkeivss would lead us to 
I mlslnisl or Is out universal mind built upon 
I 1 firm foiiiiilHtlon? Dr CInustoii sketrbes for 
jus ill tell ordiOK of bialu In their cbaracterls- 
I til wiirklngs Ills I oto liislons are optlmlstU 
I bis opposing facts well weighed Tbf rela- 
tion of heiedltt, of nervi cxbsustlou, of other 
iiiuses, to iiiisoundness of mind and Itisanlly, 
Ik miiilc wonderfully clear and, not atopplug 



imli 1 review mut be envbd for 
grateful iQsk which ho has 
ml of laying Ik fun the reader 
1 vet ( sBentiulIv ^ ccunplele ac- 
eld of plivsleal science, whtih 


1 should have raised n|i an eutl 
■e eolleelors Its history iippiiil 
le sidi s It bus associations ' 


I the literature of thi world for countless sges 
In “A Pottery Primer' Is loutcyid to us Ibis 
dual presentment of Istdv and mind- -th< l< r 
iiilmdogv [iroi esflf's nnd lechnb|*ti of tin 
ersft, together with not n little ef the giiu' 
and eternsl freshniss that clings to the art 
The lllustratlous place Itefon us examples of 
atich'ni treasures and more modern works bucI 
sdmlrablv serti the writer’s n. owe cl jmriiose 
1 to awaken the readei to a desire for fnrtlot 
research In addition to the plates cups aiicl 
vases which typifv succecKllng phusis of Ids 
torv, wi bate glimpses of panels liintcrus, 
fountains and nmnlels of diatinciloti 'this Is 
really much mole than it mere primer and 1« 
a noteworthy addition to Mr lervlss earlier 
I works on ceramics iiotten nnd potten marks 
J Raiiii'jviivobmai UAHHC iiNii iiwtE'e Veevucs- 

Dl’SO BKI KAIIIOAKinEN MEKHIINtlkN By 

K Rutherford lA*lpkl*: Akadetnigehe 
VerUgBgeBellschaft m b H , 1911 

In the course of the* Iasi decade out knowl 
i-dge of radloactivltv has rapidit widened Not 
, orilt have the* tjitcs of radioactive suhstanec s 
which ( mil radlutluus Itocn caietnliy studied 
, bid niiicli labor has been spent In trvltip to 
. fntbom the nature of the conipllmted pron-KKes 
w bb li iKCiir In iiidioactlve matter tie ory 

has been proiKiscd w'hlc'h fop I hi* time Is'lng 
, >’X|datns satlstarlorllv » great numls-r of phe 
iioiiiena That tlieorv, wbleh Is lallcij llo 
transformalbin or disintegration theory was 
first proposed b.v Iliifherford and Noddy In 
llMi:i and was hosed tipon the supposition IhnI 
llie radioactive atom Is unstable and that It 
dec omposfs with explosive violence at the 
same time emitting clinraclevlstlc radiations 
\s the result of this atoinletle explosion ii 
new atom Is produced, quite dllleivnt from 
the iHirent In chemical and physical propoi 
tlons I bese new atoms arc also unstable, and 
gin rise to aniitbei set of atoms Thus the 
prcKcss mat continue for some time In In 
lesilgn tlons of this kind stiindarcls of some 
kind nie nc-iessnrt ThU book of Prof 
llidherford's which Is no doubt famlHnr to 
mnrv rngllsh readers In Its orlfftnal Kngllsh 
expresses the necessity for a Dormal mass of 
radium and Its use In radioactive mensliro- 
iiientK a niHltcr which was dUcttssm) at the last 
rndlologli si iKingress held in Boptemtiar. 1910, 

In Brussels 

A Ykak in a CoAL-MisfE By JoaoDb Hus- 
band Boston Hougbton MlfBln Com- 
pany, 1911 l2iAo,: 171 pp Pries, 
$1 10 net 

Ten days sflvr leaving cnilego a yoDUg Har- 
vord man became a Uboror la « noh'liPlAn 
(eslmlnr of Ibe Middle West — Startltlg very 
I literally at the bottom with the alt* of Warn* 


The hopebsK chwh are differentiated from thr 
liopc'ful, mania fiotn melam-hoiv, tho fnne 
tieniil illdii iillles from the ciiganic, and the 
tvorklQgs of the Plain are bared to the gaxe 
ill a wat that all can understand The vol 
nine (.nibodIt*M the hilc-sl titeorles and ctUcover- 
b K, nnd charlv coiivc-ys knowledge' that no 
parent at least shoitid Iw without Us sug- 
gcHtlons. If fcilb>w,«l. would vastly decrease the 
worlds tiouhles and resitll In the Improve 
lueot of the hiiiimn raev 

EbEMKMAtiy CHEMISTBT for OoAI.-MlinNO 
SmiENiH By I, T O’Shea New 
York iKtiigrtiianH. Ortten A Co., 1911. 
8vo . SI 9 pp : llluBtrated Price, 


iiiliurK and llu value of their product The 
gas. s fciuuci In the all of coal mines can be 
Iidequutt It cbiilt with only by utlllslog a knowl- 
edge of lIu inlcal acttoii and combination This 
louche s the prehlc'in cm Its life-saving and prop- 

hul side of the cjiiccstlon. coal Itself must he 

iiltiugen, uxyg'U etc. aud the- proportions 
of the, chueimlm- Its vsUte for particular pur- 
poKi’s Here ugiilu clicinlcnl analysis Is taking 
tt tmrt of glutting Imieirtance, In that It de- 
lernilucH llu value of a coal In Its application 
to siM'chil HKi'K 1 i,|ii,,r.t explosions are made 
1h, subji'.t „r cnr. tul studt The hook should 
he cordially recchid by all who arc Intervstcd 
In whni It hiis lo offer 

Abiu>aii vyiTir the Eixtihem, , By Jane 
Ee-llon Swiipson Bo*tott Iv C Pago A 
Company. 1931 8vo , 368 pp,; lllurt- 
itratcd Prii «. |1 60 net. 

yiirond ' has refiTence to tbc stereotyped 
rig rag fioin Nnples to Uotuc, Florchca, i 
\enlre and Milan through Hwltaerland nad 
Westeni Dermanv with n dash up Into the 
Netherlands and n descent through Belgium W 
Paris, theme to I oiidon, to Scstland, and 
back to DIverpeol lo take Uiv boout-gothg 
stoaio.'r "The Fletchers" are a quaint old 
couple c>f the iiiial type, through wha«a eye* 
all the old rainlllar algbu are eee® from a 
rew angle The snylnga of Thomas Jeremiah 
Fletcher form no sinail part of fha rooUal, 
wrhlch, showing a 'prentice band. atUl atonos 
by a rertnin freshneas and sponfaDkity for 
nny technlciil sliertc omlngs The UtUBtratluae 
are from idiotographs hy the aAitlfor, an# *M 
very clear nnd good 

Haii Hdt'iw wrTH THE SchiHm Sraaii. 
By Mary Prmtor, Chicago! A, 0. Mfr 
Clurg A Co, 1911, $38 VO-i IHha- 

■trated 

In this little liemk Mll^ Procter II^ AttW*. 
JuBt the Mild of lufornutloa whlcli tk* dVeragi 
astroDomIcally uninformed nuto AnfitW akoac 
the Btara Not only docs' tbs $iv« tlHi «>y^ 
logical HigBirtcwice of the tmoTe tmportartt gda- 
aKdlaflona of star*, bnt tha rcjiult of nmfk 
Wodftb Hf’li'Btlttt' (StjtTBvcrjrs i / 


, fornaf A You ■will flisd In the SPhPbBHftaF 
, lUTl the process for slivering a spctcmlQlu 
, claarly and fully dwrltied. Irt SrrptBMlfltT 
:Mi la a tall aud valnahle grtlcda giving the 
data for eyepiece* of a good raaga of focal 
length*. Wc will scud these for ten caoti 
each j 

I (18539) B. F. J. «8kB: Cim you glYrt nut 
any loformatlon regarding paper that con ho 
dtsculorod by an aliictric current 1 A Thero 
nrn a number of ways of preparing papor ao 
that an electric current will dlacolnr It The 
' methods of rapid tclegiapby are based on such 
’ an action Use sloiplitat Is lo ass a papor 
' which has been wet with a solution of atarcta 
and imUBstuni Iodide In hot wntor The paper 
' turns dark at tho posUlvo pole Aaother 
utelhod Is to use u siiliitioo of aodltun sul- 
' ptiate In water mixed with -a mlutloa of 
lihouoipbthalelo In alcohol aad srater. With 
this Solution the negative pole prodocM a pink 
color. This Is what is used In tbs welMmown 
pole tester, which consUta of a glaos robe, 
filled with a colorles* Itiiuld, with a wlr« l#t 
In St each end We add that the strength of 
these Biiintlons may lie varied widely with the 
oainc result 

(12640) J. M aaks' A curious thing 

happened In niy nelghiior's house .fme day — 

It was Just before noun-~lhn lamp chtnmev eg- 
ploded Into small pieces, inoaaurlng, the larg- 
est, H Inch down to Ices than (4 Ihcli. The 
lamp was not burntug Tbe explosion taade 
qulti' a report Can tho SrigNTiEic AvgarcAN 
tell na what was the cause 1 A The lamp 
chimney which went U plp«e» su saddenly and 
completely was strained in rapidly enoUng, and ‘ 
probably was si rained omre in same dlreetWps 
than bi othci* The strain was finally so 
great that the glass gave way In the weAksat 
phiie, and then the whole chimney went Into 
bits tilaat should Iw annealed wry carefully 
by conilng very slowly to avoid such acci- 
dents Lamp chimneys sedssttmes break when 
the lamp I* burning, licoausc? one part guts 
much bolter than tbe others, 

(12641) J M M uk* The NebuUr 

IlypolhiKds astumos the iKcollug of hot bocHca 
In spscK' 1 have been nnalile to find any ex- 
pIsnsMon cunslsteut with the prewent rbeortc* 
of beat and of lbs nature of the other, as to 


[energy In the maWrlal onlvecjw is and always 
has he*ii constantly dsoreaslug— hardly a safe 
assntnptlon Nearly everybody knows how 
greatly the narrow and ImpcTfcel vaeuum of a 
thermos tmrtle retards the radUtloB of haat. 

The absolute and limitless vaenuin of apace 
must he for more efirlcnt I shall b<> gr«a«|y 
oAUgetd If you will clear up my dUBoulty, or 
will refer me to oomc dlseusaton of the «««*- 
tlons iDvolved. A No one can anawar Mis 
question you wait os to the final dtapoaUltni Ot 
the heat radiated Jato apace constantly by tjie 
sun SN^ all the bohvcoly bodies it la aa onoa- 
awerahVe as that other conundrutn, "What (»- 
comas of all the ivlasT” The law of the Con. 
servAtJon of Energy reqnjres im to ballcve 
it to received by other bodies which are colder 
•nd to absorbed by thwtt for a time, to be 
wdUtod again, gad oo pursue' s caaseiess rotmd 
Of rsdlatioB. Your otstehMtit «a to the tkormiM 
bottl* to not qutor eorrept AsdtottOrt to not 
Inigadod by *a vacuam. The Uttto wUrltoA! 
rodiaiiiator shows that A centttry ago or wora, 
Buwford placed a thermometer to •' Tkw- 
rloeUitun vtconm, such os to fsntu) to the 
bonxQater, end oherwed that ' U wo* ItotoMB- 
atoly alferted by external beat, by tnimrrilW 
tbi victMim bulb In hot wgtotr. The wrtoqnto 
to ths thtnuoa bottle ttforanto hoadAetWA s nA 
ewnwtiofl, the poltoltod imrtotifn ptoYest w^. . 
atlM oa far oa It oMi h« ptoMptoA 9I*» i 

tkermo* bcrttle Bum beotMBM tke twto Iqfntototfr 
tot bmt trt^ wlttoti w* AAto, tt to « mo^V 
M ttotvkt Wb, soiHi M to «!»d tor . 
tor. tokd* aofe dorghto tlton to* witol toSw 
toto Ton wilt An4 to oto ’utototkKafHf 'WW 

m oMUg, 4 Ttostoito. m' f 



scnonincAifERiaK 


NOTtC»« 


Arttfidal life 

(Otmtiuded Irom p90* I7» 


P OMAM or oondUtons of dototopmoRt and 

. ^ -■«-*-«• »-» wUk to ‘'**“‘* 

’SSm * n*'>“l* *® l» » rotting sUge ond can 
tdvfat la ^ iSTm yr*y df begin to dorelop, or, it can ronime Itt 
3|ttf ojing ytotMtiotu AottlM* »r • tctlvitlet, only after (orttllMtion. Quite 

tjM m yow lattorio a wi * imrirtiou at tbon from the relation to heredity, 

MgetMt, eagUo^ it* oywwt^ proceat of fertlllration mutt be aomo- 

^ ^eownwdtMQBi no floattd^ud. Intimately related to tho proeew of 

Oaw f*U yrwdee. Ov^ • " n-owth. the ororoee of oell^trieion and 


pc tWaelxty ytm rt, — el l iw o 


ettyeaectotlwetUat, Oat <»]’<*•>«* 1 

it ««•* irac on raqncet, Thi* Mpbuneow parthonogeoetlt It therefore to find the 

aSfeJtubujTOiasJf"™™^ ‘ 

AB irtiPMTtiSS* twenty yeart experlmontere were 

' oTa a -VTar agenta do the work of the living 

MUNN & COMPAN i tporm In cautlng the egg to begin Ita 
$$l BB.OAOWAY NEW YORK ‘Jerelopmont, but the aubetltute waa not 
Bi,nnAO«iw.<»P8t«Uw.*i*gto«.D.C. complete, for the development In 

, — — orery cate proceeded only a ehort way 

P ATENTS A fertIHaed egg boglna Ita development by 

I'rccrepMirtaatoPatcatatpiuty.utnMrMveunki* a dlvlBlon of the nucleua into two balvea, 

Mpatfrae viCTOHj wvAXeaco. Wufeiaaton.o.c. of theae dlvidet again, making four. 

. ■ ■ 'e .. 'ir'reff . 'm ,.,, i ii ii , i i.imrr theae divide into two again, and to on, 

iiattgiHfMl AuVflrtlSmnntS tpeclee of animals) 

tiMoTw ^ oMn uPMptM. Cocm laytrt of celU (Tlgt. e to 7), At thla! 

•’''T?.’;?®* “*?• “••• •>• ««»»- atage all the cella are pracUcally alike 

*T r t . ”"' ii Fron thla point on there appear varlout 

AKRONAUTICS. changet and differentiatlona in develop 

n,tMg^^a»c««i ^aw ew fcp^^AwonMtto w^ ment. Moat of the earlier experiments in 
rot iwiOtia Kor ^MViM^MruecwS^wierM*. artificial parthenogenealt did not carry 
J. twtow, tea., e ntip AVCBCC, w»w t o* City. development of the young organism 

•UfINIW OFPORTUNITIftg much beyond thla stage In recent years I 
*»«* poatlble te obUln artlflclally ! 
hB2fc«SSrL2ffer^an ^ KSEi*' P«rthenogenetlc Individuals of tea-urchlne ' 
Top» KA^HT AT wisA wj)i wtd Other organlimt developed to a mueh 

*‘*'‘**®'‘ ■***«• I 

“» of ‘«*e ■<««'' forn. 

f^ofTchSlf The flwt record of artificial partheno- 1 

_ ^ ^ genesis Is that of the Ruttlan codlogitt, I 

Thhoml'’''#, wlio in 1S8C made tIk* «n | 
iiiiiiiTiiffP^ fertlllaed eggs of allk worms dtvelop by , 
brushing them gently, or by placing them j 
QiaAMicM for a short time in concentrated sul- 1 

phurlc acid. During the following year j 

PATENT* POE SALE. Dewlt* tried to Induce development In I 

untertlllaed frog’s eggs by treating them : 
with corrosive euhllmate, and reported I 

oww — successful results. But his experiments 

POE SALE. ware repeated by Wllbetai Roux, who , 

found that what Dewlts took to be early 
ssEtnentation stagee In the unfartlllaed | 
roa VAUC. -FiitJjacoewfwiajaatwnaoAmBrtflan. frog-eggs were merely wrinklings on the; 

surfaces However, Richard and Oarar 
adaiew. w- OM» epett, fisvo. Me. Hertwlg obaerved the beginnlnga of aeg 

REAL estate. mentation under the Influence of vartoue 

CALirotou LAt^a>—tea jgfl oeya *^•’^1 polaons In 1898, Kulagin experimenting 
S5S Oo?"^iSir<'iifw' with the unfertlllxed eggs of frogs and 

M*. (*’«"»«" Ot ahboa ti^ ) obUlned the beginnings of seg- 

OLD COINS. mentation through the use of diphtheria 

•ntltoxm These resnlU have not been 
repeated, and their significance Is not I 

** clear Prof. Morgan uaed a variety 

HELP WANTED. of salta In the attempt to tndoce artl- 

"T-^y nrtr pactbenogoneals. and obtained a auf- 
■w oeealon of nuclear dlvlsiona, but no true 

bouSut^MTaa^A. ' aegmenUtion 

ISS? JljgMl The most elaborate and fundamenUl 

experiments In artificial parthenogenesis 
SifcJSvI’iiSStwii?” ^ P hro flioss by Ptuf Jacques Loeh, begun m 

LOO AU UPAmsMTA wxin fgpk-a>w M l*®9 After tamlllarlslng himself with 

* the behavior of sea-urcUn eggs under dif 
hWuffiltm Ti? affti'i i * tf {’ conditions, and in relation to the 

A r~mtwqS5i« ertwwiSn e, aperma of several other marine animals, 

ft S ww P be began a serlea of experiments that 
i ^efa ljSe pS sjeSnSiSW^ bare served as the basis tor practically 
SStfft* ' *”'* ftawtaa, Wifffta- gubeoquent work in this field. Hla 
MHECEALAMBQUE experiment ronslsted in raising the 

_ j.m t I - - «“uutlc pressure of tbe water containing 

onfertlUsed eggs, by tbe addition of a 
InT quantity of common salt solution, and 
«u*fet^Il!u«!l^sss wet w asEa Ws returning the eggs to normal sea 

jeignwtR- water. Although the recuUa were dlfler- 
wBij*lHWUr^Mi5jsiWM^^ ®nt with different apectea. be obtained 

It PO®Jt*ye results with all of them Tet 

8 AT eiergi i ig_%iist»a .peet ik ta the development of tbe agEs was not ex- 
utly the same as in the oaaa of eggs nor- 
mally ferttltsed. 

One difference was that the terttllsed 
tPg Am® eggi always formed a this hat dlxtlnct 

jfjyjT yS m^mbnuiB before dev^topiiuR; twtll- 

f*®d Sggs developad iBach ffwre rapidly 
parthenogeMtlo eflgaj UkO tertll- 
laed aggs developed In ntdht lllo per cent 
* of the oases, wlwaaa with the egperl- 
BMEtal eggs be bbtAhtfid at Brat from i 
to 2 per oent. The lame of fertilised 
egge had a smooth outltM aad-cpim near 
l a WKm iSHyMW the aartaon of the water; Uw Ig^ from j 

P aMtM gSSjSjgiBP tbe parthenogfBsUc egga hn^ i ragged | 
®™ieiaTO^.ou^ te the bW**® 4 * mem-1 


1 growth, the process of ceil-divisiOB and 
I those other proceeaea that constitute the 
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r f 1 WTO than the parthenogenatlo egge; 

*'S6>Sr iff ti®^®toped In nhftht 111 

, ‘ V of the oases, wlmreaa with t 
bx^tal eggs he hbtnhted at Ei 




brane — and tlung to the bottom of the 
tanks (Fig. 3b.) From these dlHerencee 
it was included that the osmotic action 
of a hyper-tonic solution suffices to Initi- 
ate not all of the effects of fertUlsatlon. 
but only some 

But later Jjoeb was able fo induce the 
formation of a membrane In unfertilized 
eggs by the use of certain organic acids 
(monobasic acids of tbe fatty serlea, such 
as acetic, butyric etc ) Now the treat- 
ment of these eggs with the hyi)er-tonlr 
salt solution after the formation of the 
membrane resulted In the normal devel- 
opment of the seam chin eggs up to the 
so-called ‘‘Pluteus” stage (Fig 2) In 
these the rate of development and the 
surface-seeking habit were also as In the 
fertilized eggs 

When others tried to check this work 
by repeating the experiments In other la- 
boratories, the results were widely diver- ! 
gent Prof Ijoeb himself then showed 
that these difference* were due to 
the different chemical condition of the 
sea water at the various biological sta- 
tions' the degree of alkalinity of the 
water Is an essential factor While In his 
earlier experiments he never had more 
than one egg in five develop, he was able 
to get 100 per cent after finding the rela- 
! tlon of the alkalinity to the beginning of 
development By means of an alkaline 
bath he induced the formation of mem- 
branes In the unfertilized eggs of a ma- 
rine worm (Polynor), and these were then 
Induced to develop Into normal larvse.by 
means of osmotically active solutions; 
and -by varying the concentration of the 
I salt In the sea water, the rate of develop 
' ment could be regulated By changing 
the alkalinity of the water, the ei>enn8 
of star fish were so modified that they 

I fertilized the eggs of the sea-urchin 

Step by step the results of these and 
I other experiments were analyzed, and 
I Loeb concluded that the first effect of fer- 
tilization. or the first eseentlal for the 
j resumption of activity on the part of 
I the egg. Is some liquefaction or hydrolvsls 
j for both) of certain substaiices In the 
I egg But how this < hangc was brought 
' about was unknown Hans Winkler ' 
I thought that the sperm brings Into the 
' egg an enzyme or < atalyzer )»e reported 
to have ( aused unfertilized eggs to do- j 
‘ velop by treating them with an extract 
I from sperms Dr Qles, of the College [ 
.of Physicians and Surgeons (Columula 
University) repeated Winkler's experl 
menta ..nd obtained only negative results 
Using the unfertilized eggs of fishes 
Crejuer also had only negative results 
Loeb showed that It was neither the sddl - 1 
tlon of a positive catalyzer nor the ro ' 
moval of g negative caWlyzer that started j 
the segmentation After the activity of 1 
the resting egg Is renewed by either a i 
sperm cell or by some one of tbe jihyslco- 1 
chemical agents — which Morgan com- 
pared to a ttimulut — there Is needed 
something to make the nucleus grow and 
divide, this second factor lAJeb considered 
to be something that will start the proc- 
ess of oxidation In a certain direction, 
since It Is only through oxidation that 
nuclear matter could lie made out of the 
reserve nutrients In the egg cell I 

Tves Delage obtained results parallel 
to those of lAX'b producing a membrane 
on unfertilized sea urchin eggs by means 
I of adds and the subseiiuent liquefaction 
by means of an alkali Later he was 
able to combine the action of the two 
factors In one solution by nslug tannate 
of ammonia With this combination he 
was able to secure development without 
the presence of oxygen; his methods for 
eliminating oxygen, have, however, been i 
criticized He obtained also similar re-| 
suits with the eggs of starfish 
As a result of some of Loeb’s work, 
the action of the chemicals used in these 
various experiments was compared to the 
action of ions, or of electric chargee To 
test the validity of the assumption that 
alkalies acted bwtause of the negative tons 
( — OH) produced when they were dls 
salved in water, and that acids acted be- 
cause of the positive ions (-fH), Delage 
arranged an apparatus in which charges 
df electricity could be sent through the 
unfertilised eggs He obtained a varying 
number of developing eggs as a result of 
sending first a positive and then a nega- 
tive charge through the preparation The 
following year, however, on repeating his , 
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pxperlmentB with Improved apparatus, he 
concludod that neither eieetrlc chargee 
nor ciettrlf turrenU have a direct effect 
in pioducliig artificial parthenogeneals. 
The development of the unfertlllv.ed eggn 
In hla first gerlea of oxpariments he attrib- 
uiod to the action of aclda and alkallea 
Iirodnced In the aea water under the Influ 
mice of the electric charge* From theae 
rcBulta. and from other experlmenta, in 
which he induced unferllliised egg* to Je- 
telop through the uae of various neutral 
chemlculs — organic and inorganic — he 
conchirted that the artificial partheno 
gwiegla was always due to some speolflc 
(hcmli-al action upon some catalyzer, and 
a phvalcal action upon the surface ten- 
sion Delage succeeded for the flrat time 
in raising artificially parthenogenetlc 
eggs up to the adult form Two of the 
Individuals that had developed almost 
to maturity were both males 

Parthenogenetlc development waa pro-] 
duced artificially by several Investigators 
both In this country and in Europe, in 
the eggs of various species of marine] 
worms, echlnoderm* and inolluscs For 
example. Prof l.«fevrp of the University 
of Missouri Induced normal development 
of the eggs of the worm Thala$»rma mrt- 
lito by placing them for a few minutes in 
dilute adds 

Six years ago Prof Michael P Ouyi't 
of the University of Cincinnati caused 
Ihc iinfertnired ctggs of frogs to develop 
bv Injecting into them blood or lymph 
from adult frogs Although there was 
evidence that the white corpuscles 
vied on (or Initiated) some spei lal 
tlvltlcH wllhln the eggs. It would now 
seem that the beginning of segmentation 
may have treen atartou merely b> the 
pricking of the eggs with the needle of 
the hypoderniU syiingc For a few years 
later. Dr K Batalllon of the Iinlvorally 
of Dijon made the unfertilized eggs do 
velop bv merely stabbing thorn with a 
very fine point of glass or metal There 
was no introduction of any chemical suo- 
stance, nor of electrical I'harge or "po- 
larlh” or anything else from the outside 
The shotk alone seemed to be aiilBcIent 
:)inp cases to start the segmentation, 
but In order to have the proceas coiitlnne 
there is needed (he Introduction of a sec- 
ond faitor, whlfh he tielleves to be a 
catalyzer, or activator Similar experi- 
ments made with the egg* of perch were 
without results, probably because the 
temperature of the water wag not adjusted 
to the needs of the animals Expcrlnu 
by Batalllon on the eggs of the lamprey 
eel, using salt water for starting the 
segmentation, were succesaful 

Following up Morgan's suggestion that 
the physicochemical effect of fertlllza-| 
tlon and the action of any agent uaed In 
artificial parthenogenesis were almllar to 
a ''stimulation,” Dr Ralph Lillie set about] 
to find what the common factor 
these cases He found that In the stlm- 
Illation of a musclo as well as In tho 
fertilization of an egg the first effect 
an liiorease in the permeability of the 
protoplasm membrane Following )ip 
this lead McClendon tried varloua sub- 
stances that cause the solution of red 
blood corpuscles and stimulation In all 
cases he obtained segmentation of the 
eggs but these substances had nothing In 
common from a chemical point of view, 
except the fact that they Increase the 
liermeablllty of the- plasma. 

From all the later experiments It Is 
Inferred that the first effect of fertiliza- 
tion 1 b the loss of some anbatanres This 
may be brought about by changing the 
permeability of the plasmatic membrane] 
met hanlcally, chemically, electrically or] 
bv change of temperature; and thla effect 
seems to be Identical with the first effe' 

In the stimulation of a muscle, or of 
sensitive plant, or of a gland So far 
this agrees with the conclusions of Loeb 
But It is possible that the reason for the 
beginning of segmentation after the In- 
crease In permeability lies in the fact] 
that thla change bring* about the removH 
of a Bulistance — perhaps the prodttct of I 
protoplasmic activity — that taWrfAre*] 

witb further activity. A second stage. 
In fertilization as'well at In stimulation, 
la accompanied by a change Of eleotrlej 
potential at the surface of the i 
haps due to the Introduction of aefr tons, 
In the lase of fertilization, this condition 
may also be brought about artlfl^clally by 
means of uiechanical, chemical or oWtri* 


cal agents Delage's saa-urohlns and Ba- 
talllon's tadpoles give the moat advanced 
Btagea In anlmala developed through arti- 
ficial parthenog(‘nealB. Whether U la pos- 
sible to oatabliah a mature genaratlon of] 
animals having only one parent, It Is too 
early to say HIstoIogloal examination 
may show that these animats oontaln the 
nuclear framework for only one-half of] 
normal animal’s Inheritance— as 
found by Morgan to be the case in the] 
•ated egg fragments of sea-urchla 
in Boverl’s experiment, and aa waa also 
found to be the laae in the larvw of] 
Ttiahiuurma raised by lycfevre. 

Whatever may be the limits for stic- 
reasfully inducing parthenogenetlc devel- 
opment, these Investigations must throw 
considerable light upon the nature of 
living nwtter” and on the problems of] 
heredity 

New Yorii State Barge Canal 

(CoHtludril /rum tmgr 311 ) 
paratlvely low divide in the vicinity of 
Rome, followed by another continuous 
descent, to the Hudson From this It 
will be seen that there are two critical 
points In furnishing a water supply for 
the canal 'The problem at the western 
•nd Is readily solved by the abundance 
o l.ake Erie, but throughout the history 
of the State i-anails, the nuesMon of sup 
plvlng the Rome summit level has always 
presented more dlfflculthw, and has led 
to the building of a chain of reservoirs 
among the hlllg to the south and within 
the Adirondacks on the north For the 
enlarged canal these existing sourees are 
retained, and 1h« two large reservoirs 
•e added. 

The work of- building the dam and 
clearing the site at Delta, for Impound' 
Ing the waters of the upper Mohawk, 
about five miles north of Rome, Is 
about three-quarters done Across the 
greater part of tho river gorge, 600 feet 
Its base, the dam has reached 
Its full height of 100 feet above the 
lowest foundation When the gaps left 
for the river and «n existing canal are 
closed, and the top of the dam I* 
tended to Its 1,000 feet of length, there 
111 be formed a reservoir some four 
miles long and two miles wide at the 
base of Its triangular shape, having 
average depth of 23 feet and a capacity 
of about 20,730,000.000 gallons • 

The reservoir will be of value In regu 
lating tho flow of the stream below the 
dam The present low-water flow Is from 
150 cubic feet per second, and 
the maximum flood discharge, of which 
the record Is about 8,200 cubic feet 
second. It Is estimated that the reservoir 
will limit all summer fiiiods to a ; 
mum of 2,500 cubic feet and winter 1 
to about 2,600 cubic feet per second 
Ijsrge artificial lakes, built for the sup- 
ply of navigable tanals, are relatively 
few In number, and. If we Ignore par- 
tially natural bodies of water, like tho 
Indian River Lake, probably there are 
not in exlstenoe any comparable Jn slxe 
with those projected at Delta and Hinck- 
ley for the use of the Barge Canal How- 
ever. njuch larger reservoirs have been 
eonstructed for other purposes The 
basin at Delta will hold less than 
twentieth part of the capacity of the] 
Salt River reservoir, In Arizona, the 
largest In the world, and will cover little 
more than one-third the area of the 
Ashokan reservoir of the New York city 
water supply 

Two Latin-Amoican Aviatoni 

T he names of Chavez and Molsaaot 
are still household words In Peru and 
Central Amcrha, respectively, though for 
somewhat different reasons. A writer In 
the Deutsrhr ZHttchrift f^r LvftachtJ- 
fahrt tells of the diverse way In which 
the career of those martyra Of aviation 
have Impressed themsalvs* upon the 
Imagination of lAitIn-A'merica. 

All Peru takes pride In the heroic aad 
disastrous feat of Chavet. The realslaa 
of tils aeroplane have beOn tfahapoftetj 
to Lima, and placed in a protnifiMit pUioe 
In the National Museum, in tho hAlI 
where hang the portraits of th« BO Span* 
'Isli vloeroys, Plzarro and Ws suocoMWrs. 
In the enthuslaam evoked fata 
alpine flight an aviation togffae Wga] 
founded In Pern, and a Pertivlaji^rB 
•mplpjfoo of the fildriot wdrlw*«ni»j 
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Bldlovnelc— waa Imported from Vrance to 
teach hl8 conitigtriou how to fly After 
»«v«ral ofDrerg liad made eothe progreu 
under hi* Instruction, howerer, the tvro 
MroplMieB Imported tor till* purpoge 
were wrecked At prwBt the military 
»Tlatlon school and the leiiffue. though 
stlU in oxiatedce, do not boMt the pos 
eession of an aeroplane Welovucic was 
given a (‘omiuission in the Peruvian 
army, and attached to the legation of 
that country in Parle. 

Moiseant had a stormy career in Cen- 
tral America before he took to flying 
Aa a setf-appoluted “admiral" he once 
commanded the Nicaraguan coasting- 
steamer “Momotoinbo." and led a flll- 
husterlng expedition in Salvador, where 
be laid many Tillages in ashes and re- 
turned to his ship unscathed The Inter- 
vention of the United States government 
finally forced him into exile in France, 
where he found a congenial field for his 
adventurous zeal in the study of aviation 
Before leaving America he addressed a 
letter to the Shilvadoreans. in which he 
declared that he should one day return 

in an airship and drop bombs upon their 

capital When rumors of his achieve 
ments in aeronautics began to find their 
wy to Salvador the Inhabitants of that 
country were filled with misgivings; and 
these have not been altogether quieted by 
his untimely death In New Orleans. Popu 
lar report has it that he wgs not killed In . 
the accident, and la even now secretly 
maturing the cocsumoiation of his dire 
threat of long ago. 

The Current Supplement 

A GOOD example of modern methods of ] 
the mechanical handling of materials j 
I on a large scale Is described and Ulus - 1 
j trated'ln our, current SuppirwevT, which j 
I shows on Its front page a continuous ; 

I unloader ai work on the territory of the j 
Western Pacific Railroad of California — : 

' Sir WUHani Ramsar in his recent presl j 
dentlal address before the British Assn ! 
elation, dealt mainly with the chemical 
elements and the problems which arise . 

In connection with their Inter-relation ! 

No one is better qualified to si>ea1< on| 

, this subject than the great Bngllsb chem-j 
I Ist. and an abridged report of his address 
I la presented to our readers— The Effect _ 
I of Tobacco Hmokc on plants la of Interest Ig. 

I both from a scientific point of view and [ ^ 

J In connection with Indoor plants Care- B" 
I tul observation has shown that this effect j ” 
1 la far from negligible An Illustrate.! ! 
presentaMon of the subject forms one of i 
the urllcles In this Issue An enormous i 
amount of wood Is annually going to > 
waste In the long-leaf pine forests Dr ' 
Helier has rec-ently made a demonstration 
showing that from one lOrd of such wood ' 
from 12 to 16 gallons of turpentine can | 
be recDVetwtl, One of the phases of tele- j 
phone engineering work is the proper ] 
management and laylng-ont of the com ' 
plicated network of cables for an exten- ' 
slve territory Some of the problems that 
‘ arise In this connection arc most lucidly 
discussed hv F P Valenffiie. In an 
1 article whose first Instalment apiiears in 
the current Si I'pr.EMrivT. — In a coplouslv - - 
I illustrated article the principle and con j(^ 
j atructlon of the gyro compaM are ex i 
pounded —Prof Turner's article on the i 
Great Star Map roaches Its fourth liistai 
ment, which 1« devoted to “star poal- , 
tlons ” — WC linvc become accustomed to 
look upon the Montgolfier balloon as a 
thing of purely hIstoHral interest II la 
Intersstlng to read that of late there have 
been efforts made to Impi^ove this primi- 
tive airship and turn ft Into a balloon for 
practical use — It Is ewjl known that 
owing to the defeci of capacity a tele 
phone cable tends to distort the waves 
applied to it at the apepklng end To 
overoome this, so-called hMidlng oolto, hav- 
ing a aultablo self-induction, grii inserted 
at Intervals along the oablc. very 

Important subject i» dtacusaed by Uie 
eminent electrical engineer and wireless 
expert. Prof J. A Plettiing,— A German 
writer in Pro«c.f*j"»» veitjeg, some dc 
flldedly pessimistic forebodings in regard 
to the future of tbe Panama Canai. While 
we may not follow him 4n ajl points, his 
discussion msdwB moat interesting read- 
ing and should be penjded by gtJ ,— a <«n 
ctae ravisw of the power equation at 
Ntaiama . Falls is rdProAbcsd. from the 
;3Diif(MierlM Sn<»pi«aiettt of th« LofiOon 
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The Scientific American Cyclopedia ? Formulas 

Edited by ALBERT A. HOPKINS 


^ Thu valuable work, which ii partly bated on the iweniy-righth rd.tion of “ I he : 
can Cyclopedia of Recaptt, Note* and Quene*," i;oni*in, a collodion ol «houi 
formulai. covonng nearly every hran.h of the ukIuI at 
N«y« before baa auch a larp rolled-on ol valuable 
to eroiyoae, been offered to tKo public 

Tbii work may be regarded aa the product of ihr »lu, 
experience of tbe ableiit chemiata and worker* in all pi 
the miormation given bong of the bighrat value, com 
form conveueot lor ready u*e. Almo« every inqi 
ibou^ of retatuiB to formulai uaed in the vannu* n 
duatnsa, wffl here be found anawered 
^ Tbe formutaa are claaaified and arranged mto . 1 
»ub)ech, while a complete index, made by protr, 
renden it raty to fmd any iormuU dewed 
^ Tboae enga^ in any branch ol industry will pn. 
votume much that la rd practical use in ihen res|iedi\r 
in search of salable arocles, wha-h can he manula, 
*cal., will find hundred* ol most excellem sugyr.iinu 
a place m every laboratory, factory and home 
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SasmFiCAMlRiCAN 


Its third year — and HUP MOBILE 
demand j^abated 




HONOnJUSS 

aodUnANSS 

THEtt imii,coiiinaciniift»i^^ 


Ranaboiit 
FuUy Equipped 

$7SO 

F. 0. B. Detroit 


GUARANTEED FOR UPE 


Towisf ^ 
FoDj Equipped 

$900 

F. 0. B. Detroit 


dermii distraaion of new models and 
new prices — the Hupmohilc is bought 
as eagerly as it was m its first season 
'1 lien It was a sensational novelty — a 
car unheard of at a price unheard of. 
'Fodav Its place is firmly fixed Its hold 


It has gone on being better and better ! 
until now — with more than #100 | 
added in improvements and almost as 
much more in equipment — it ig as 
extraordinary a car as it was three 


those level-headed buyers who always particularly t 

asks and always get the most for their — which ha 

nionet ' ‘baby grand 

Hupmohilc demand has been steady and , , , 

Consistent through two seasons and IthasKynealo 
well into Its third 

Public confidence was gained at the out- rcstricte to 
set, and has been held through the It w as only ret 

keeping of faith and the giving of of Elgtn, 111. 

generous value. Coupe from 

For weeks our factory has been under via Mankatc 

the supreme test of working day and 500 miles — 

night jn order to produce tars rapidly sort and she 

enough to keep pace with the volume miles per g 

of orders. country roadi 

The Hupmohilc occupies this unique her a physici 

position because it has been true to drove his co 

Itself and true to the people tory in Dctri 

HUn* MOTOR CAR COMPANY, IRSa JtM»rmon Am 


At this time we wnsh to call attention 
particularly to the Hupmobile Coupe 
— which has been aptly termed a 
‘‘baby grand limousine” 

It has gone a long way toward displacing 
the old idea that an enclosed car is 
restricted to town use. 

It w as only recently that three residents 
of Elgtn, 111. , toured in a Hupmobile 
Coupe from Chicago to Minneapolis, 
via Mankato, Mmn — more than 
500 miles — without trouble of any 
sort and showing an average of 25 
miles per gallon of gasoline over 
country roads and hiUs. Last NoveilK 
ber a physician of Hammond, tnd., 
drove his coupe home from the fac- 
tory in Detroit 



Save Winter] 
Storage\ 
on Your Car 


ORDER 
NOW a 

Pruden System proof Garage 

Use next waiter ’i storage htUs to pay half cost of a Pniden Gstntfe 
and have your car always handy and safe. Many owners use their autos aS 
winter long, keeping them m a Prudon, without heat 


Pradcfi System Coostruetieii a entirely odgiMl widi us 

w j D utterly unlike anything else. It gives you pnt- 

Onil-tStlitt lection ID a builduig si handsome and subitsiitial as mssonry. 

Portable th. cc 

WJ 1 Here i ihe only portable gvsge (hat tt wholly fire-pcoef. No 

rtanaSOme wood m a Pruden. ELuUrely buih ot handaoiaei]' emboased 

Durable as goloanlted tteel unlU. You ertet it in a WhooMwilh aoew 

_ _ dnver and wrench, and as eauly take t dowa. Prudasi 

inasonry buildmgi laal a liftUmt, never ne«l repairs, do Bet depceciaw 

Cost in value and are r/gid/jr guaranteed You tiHi{dycaai‘tteaiae 

hovr difierent and how perfect the Pruden la M evaey dated 
until you get all the facts 

Mail Coupon for Catalog Today— 


1 he Metal Shdter Company 
3-52 Vi'esl Wrct Street. St Paul. Mmn 
01 

Send me four Utnatreled catalog 
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deacnptioo rf nea^ etl the pitMad types of itmtmjmarn. 
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the subataoce of naradyMmic theoiy, , . . , om whohw uiftlw so tqwh # i iii<>i ii. hli. 
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eonceouate ha attrauen. .... h M die mott «u0l!ai tteiMhl ooeid demend, Hm 
scientific popular book OB the tMtxqdeM tlMt wotlt wfifildi M it owe a iustoty tedbrn* 
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WOOD DISTILLATION 

for manufacturing ALCCM4CX. 
and other products d the process 


^ Pr(^ from refuK wood and Mwdust aie ia roach at aagt 
one who wiU loc^ near a Mwmsll. The Sciealific Amencaa 
Siq^lement file* contain a Mtie* of valuable aiticlei on dw 
topic which are contained in the foflowiog nunbett : 


1M4— The Md AdRH^i*' dadBobea rTriniiiiri. and — — ek. 

slXk .CaiCgsjSSSS. 

1723 and 1724-11 h iwend eidiie« afdw RlBtaalbM al weed waafi^ 
gtvW ah Iha pMdtaete by a Itletf and yahuddk ditgraR abowsag that NtadoM 
to each other, and meqy ffl inttalhaw a< eylpRRR. 

IW«— Thanta wdMMW olwaddstkwIselbya&tauRptw^ 
to coavem sewdM Mid eotn M ibi^ awl dMto ab^knb iRvda^ 
the wood wUi 7ii ei ttt beafig »a&e. and k eea dlw a >e b«iq^ wabaat afaRdir. 
17»» yl ^.Rato ‘aRttoMto iM to fc>dnra elw^ 

1643-^ dMBmto af IM and aahar baidtraoda aRamdag 
European and AiMftesRR tl ^ads. an d qiWR die qaetoiea of (aadiaR eUnnidr 

]472-''nMtttadM af FindMR» Hto eqtee^ 

hta javei^toJ^^SRdlto at wdb end t^MsMatfoTS^ 

fS 0 S. 7 r# 8 XjCS!f 

Naatiaattrarfim^ A i 
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'J'hr purpose of this journal ta to record rtrett- 
raiely, aimpLy^ and mitre aitnyly, the worid^t 
jirogreia tn aci&nttfic kno-u’ledge and tnduftruil 
achievement 


The Ramming of the “Olympic” 

S OME yenra ago, in tiu merry seriiniblc to get 
home qiiK'kJy from one of the America cuji 
nieis off Sandy Hwik, the steamer "Mon- 
iiioiitli ' found herself overlapping the yaeht “Cor- 
sair" ns these two speedy craft were nearing a 
turning buoy in the old (iedney Channel. The 
writer, who was aboard the ".Monmouth," noting 
that the two vessels, in the wish to make a close 
turn at the buoy, were drawing \erj' closely together, 
was watching the action of the bow wave and 
wash and wake of the one vi ssel upon the other 
When the “.Monmouth" had drawn half her lengtii 
ahead of the "Corsair," the latter sheered slightly 
toward the “Monmouth," apparently with the in- 
tention of swinging in closely under her stern, 
preparatory to turning. After the "Corsair’s" bow 
had approached slowly to within a certain distance 
of the "Monmouth," the yacht suddeiitly closed in 
and struck the "Monmouth." The blow was de- 
livered as .swiftly as though the helm had been put 
hard over for the purpose. 

It was evident to the writer tliat the lateral force 
which swung the "Corsair’s" bow so quickly against 
the "Monmouth” was due to the lateral inflow of 
the water, displaced at the bow of tlie “Monmouth," 
us it closed upon her stern. Naval Constructor 
D. W. Taylor recently iriv(',stig8trd this matter in 
the course of some interesting experiments in the 
model lank at Washington, m which he determined 
the action of vc-ssels uimn one another when they arc 
stianiing in close proximity and upon parallel 
courses. Tins iiivestigutiun proved that under such 
circumstances any two ships have a strong tendency 
to close III upon one another. .fudging from the 
I abled re)«irts, the ramming of the "Olympic" was 
ilui to conditions similar to those above referred to. 
The rniiser “Hawke," a relatively insignificant ves- 
sel of 7,000 tons displacement, was steaming abreast 
of and III ratlu r close jiroximity to the "Olymjne,” 
uliiii the cruiser's navigating officer decided appar- 
<ntlv to pass iiiidt r the stern of tlie big ship He 
probably ]>iit Ins liehn over to wliat would liave been 
till i orrect ninouiil to enabit Inin to execute this 
luaiiiiivir safilv ni iindisturbtd Water; hut as soon 
as Ills Imivv swung inir into the wash of the steamer 
till ' ll.ivvkr' appears to have been drawn against 
till OlvMipie, ’ exactlv as was tilt "Corsair" against 
the •Morimiiiith ’ 

Till disaster servi s to show that tin ri is safety in 
sizi The ship wliieli did the raiiiming weighs 
.diout 7.000 tons, tin "tflyinpic” at the tune of the 
disasli r weighi d firobabli about 60.000 tons, .fudg- 
ing from the speed of tin "Hawke," she struck a 
blow which probably would have sent a ship of 
average size to tin b.ittom, but so huge is the 
Olympic” that the 1 nnriuous rent which was torn 
111 her skin-]ilating and (lu (loiMling w'liieh followid 
Slim to have had but litth 1 ITeel upon In r stabihtv 
''hi was never at any fiiiH’ in si rious danger The 
I \tra strei]|fth and atitTiiess uf lu r bulkheads ri n- 
dirid tliitb nmfily sufficient to withstand thi strain 
Ilf (foiided ( ornp.artmcnt.s It is probable that if the 
ai l ull III bad happened at sea and in roiigli weathi r 
(liv big sill)) would have made lu-r way lomfortablv 
bulk to ]>i)rt 






The Sadhua ERffiiie 

I N bis reDwrkabte British Association addnat, 
•Sir William Ramsay stated that the distategt»- 
tkm of radium liberated three and one-half mil- 
lion times the energy available by the explosion of 
ail ecpiol volume of detonating gas — a mixture of one 
volume df oxygen with two vohnnes of hydrogen, 
lie pointed out that tlie major part of this energy 
comes apparently from the expulsion of partieiM 
(that is, of atoms of helium) with enormous velocity, 
“.Suppose,” says Sir William, "suppose that the 
energy in a ton of radium could be utilised in thirty 
years instead of being evolved at its invariable slow 
rate of one thousand seven hundred and sixty years 
fo% one-half disintegration, it would suffice to pro- 
pel a ship of 15,000 tons, with engines of 15/000 
horse-iMiwer, at the rate of 15 knots an hour, for 
thirty years, )>racticnlly the lifetime of the ship. 
To do this actually requires one and one-half mil- 
lion tons of coal." 

Here is a statement of radium’s possibilities that 
may well give a steam engineer pause. Why bother 
about thermo-dyiiamic.s, about Carnot cycles, about 
the relative merits of turbines and reciprocating en- 
gines'' Why not develop the radium engine and 
conserve our coal supplie.s, and manipulate ounces of 
radium instead of tons of coal? At qnc fell blow 
all our elaborate coal-conveying machinery disap- 
jiears, and with it roaring furnaces, the blackened 
face.s of stokers, and all the sooty paraphernalia 
that the word "steam engine" stands for. 

The jmssibilitics arc far more romantic on pajwr 
than in actual fact. In the first place, where arc 
we to get a ton of radium.^ Sir William himself in 
tunes past has placed the total supply of radiuui 
m the world, in laboratories, at much less than a 
pound. Physicists and chemists have time ond tune 
again jiointcd out the cnonnous personal risk in- 
volved in handling even a half grain of compara- 
tively pure radium. Bacteria, insects and even mice, 
we believe, have actually been killed by radium 
rays, suitably applied, to be sure. What will be the 
effect upon a man sitting in a room containing, let us 
say, ten pounds of radium? Would he ever cinergi- 
alive? Obviously, the mere difficulty of handling so 
terrible a substance imposes problems far more dif- 
ficult of solution than those which the old steam 
engine ever offered. 

Assuming that we really had a safe method of 
handling a large quantity of radium, how are we 
to make its energy available in practical form? 
Some totally new type of prime mover must be de- 
vt loped, some contrivance which will render it pos- 
sible for electrons hurled into space with the speed 
of light to do their work. 

Then again there is the subject of materials to 
be considered. Radio-active substances arc no re- 
specters of ordinary containers. The particles pre- 
jeeted from radium permeate roost substances with 
comparative ease To confine them w'oiild be a far 
more serious task than the insulation of a steam 
pqie. 

.Stbpendous as tlie problem is. who shall be bold 
inough to say that it will never Iw solved? After 
all, is tile utilization of the enormous < nergy con- 
tained in a half grain of radium any mor< startling 
than the transformation of the energy |)cnt up in 
a shovelful of black coal? If the radium engine 
ever does come, it will simply he aiiuthcr instance 
of the triumph of mind over matter. 

Prom the Complex to the Simple 

A MARKED step was taken in the simplifica- 
tion of prime movers when Watt's cumbersome 
beam engine, with its ingenious but elaborate 
))arallel motion, gave way to the present standard 
reciprocating type, with only piston rod, cross head 
and connecting rod interposed between piston and 
crank. An evxn greater advance toward ideal sim- 
plicity occurred when, after years of effort by in- 
icnlors to produce a practical rotary, Parsoos 
brought out his comnact, though costly, turbine, in 
which tlie energy of tlie steam is developed on a 
zigaug path through multitudinous rows of fixed and 
moving blades. 

And now comes Mr. Teate with a motor whkib 
bids fair to carry the steam engine another long 
step toward the ideally simple prime mover — «, 
motor in which the fijand and revolving blade* of 
the turbine g?vc plaee to a set of steel disks of 
simple and dh« 4 p construction. If the flow of steam 
in spiral curves between the adjoining faces of 
fiat disks is on efflcJeid method of deve]i>{iipg the 
( nergy of the steam,' ^ prime mover would eey- 
tsinly ap{>ear to hare been at last reduced to its 
Kimplest teraii. 

The further development of the unique turbine 
wliieh we describe eisesvhere vtill be followed atith 


«lo<K by the tednfi^ UNitbl. ' thniRto 

ottolnod witit this small nfUt lito 

toinly dattoriagy and give leoMn tp 
addli^ of a low pressure tiubtoe inid B 
would moke this type of tortfine 1 ^ Irtibly d%topt 
as It is rimplc and dwtop to ^ooiMiimitettoA owd 
matotenanee; 

LeaBote of the TraaieoiitiiMntd 

O N September 18th and Iffth two biplsateOi 4 
Wright, piloted by Robert O- Rowlw# 
and a Curtiss, driven by June* 
left San ftancisco oi^ New Yoib, 1 
to an attempt to fly awwa the e„ 
less thir^ dmt*. Urfder tbo . 

fltoht toust be flisiahed by October 
of the itotoipqbile rtHmed of 
tboui^t they bod ample tit^Aoren sdlpy^ fb 
accidents. Bpeclal trains witlr several ogtoA 
chines were npottod to be in dose piuwdtt^ 
any accidents were met with, it woe eittMK^ thfit 
repairs would be promptly made. 

Aviator Fowler roa« an cxcelleat start on Sep- 
tember lath, oirding over tlie Golden Gate and San 
Francisco Bay and making his Arst atop at Sacra- 
mento. After replenishing, he continued on to Col- 
fax in the foot-hlTk af the Sierras. He was just 
beginning the king climb of more than 3,000 feet 
to the summit (TjOlS feet) when, at Alta, the control 
wire of the vertical rudder broke and he came flut- 
tering down in spirals. The machine was badly 
br^en, but Fowler fortunately was not seriously 
injured. A delay of ten days ocenrred before the 
^biplane was ready to fly again. 

The start of Ward from Oovrmor's Island on 
the 18th seems to hare resulted in the bad luck 
generally attributed to that ouinber. Little Ward 
is the youngest and lightest aviator of the transcon- 
tinental race trio. After losing his way at the start, 
he was delayed by motor trounlea of various kinds, 
chiefly by lack of lubrication, due to faulty opera- 
tion of the oil pump or leakage of wil from the 
crank case- Even after testing his new motor thor- 
oughly on terra firna, he was Unable to fly many 
mile* before he was forced to alight for further 
repairs. In alighting he hit a tree and smashed 
his machine again, which caused him to abandon the 
race. 

An excellent start was made by Calbralth P. 
Rogers on Sunday, September !7th. Rogers, wlio 
like his brother, Lieut Rogers of the Navy, flics a 
Wright biplane, departed from Sbeepsbead Bay at 
P. M. on Sunday. He flew directly actoss 
Brooklyn and New York, crossed the Muditm oppo- 
site Madison Square, and picked out the Eric tracks 
by means of wKlte streamers that Iiad been placed 
on the ground along the Hue of the railroad. He 
flew without a stop to Middletown, N, Y., where he 
arrived 1% hours after hit start from Sheepshead 
Bay. The total distance covered was »♦ miles, 
which corresponds to an average speed of ♦» miles 
an hour. In starting from the race track at Middle- 
town the next morning, Rogers came to grief and 
smashed his n^hlne. The place from which to 
start WM vqigb^estricted and the machine was un- 
able to lift the heavy six-foot-four aviator quickly 
enough to avoid a large willow tree directly in his 
path. Rogers skillfully turned aside and cleared 
the tree, only to hit the top of another tree, which 
upset Ills machine and tumbled it to the ground. 
Rogers landed upon his feet after a fall of 80 feet 
or more and was uninjured, but his aeroplane was 
badly sinashed. In four days, however, he had 
secured new parts and reconstructed hts machine, 
and on Beptei^r « lit, at 8:S» P. M., he left Mid- 
dletown. Wltli a strong, favorable wiad to aid Mils* 
he covered «0 miles or more In l Jmur and fl min- 
utes, and ilii^ted at Hancock at SiSS P. M. The 
next day he covered *50 miles In all, but got off bia 
course at Susquehaima and made a detour to Sewm- 
ton, Pa., before reaching Binghamton. He was Over 
0 hours in fli{ht and finally readied Elniira. 

The results of the V«ce to date have det^strated 
Ihat tndntpg 4n crest-connliy flying is essential Ut 
Older to nndie 4 good performaiioe T« a Mce of tW* 
kind. Riogert’ accident was due to faoUy jod^bnt^ 
but besides this ha wandered from the -bsune wwing 
to hb toe^seFiemte to crots-countsy worto Rise 
aeddsoM wjhtoh happened to FowW Is^oite vrhidt 
slutoldt^ hmsitentoaay wdLniluto acr^iw. TldS 
Is not time that a conti# wire, has brdteft . 

on * iWtiiM tenehtoc while „!» The dotay 

oasM fer the brenkage of bis rudd*A Affeo .may enst' 
Fowler m He Is indeed lucky that he es«*J»^ 

»idewsi-^r*W Wdgfits to U qaito ea«to«»sil,to'fe/;;, 





T HUi ilinet uiltintiftn ot tba tmittr*! fore«« to th« 
<(cv«toi>m«ut of [towor auitj&ble for hninan actlvt- 
tios bM boon for e«ntuiif>B a matter of continuod 
■etmitllh! reaearcb. 0 

To ft Iboftad extent tha« forcaa hftT« been iwod 
from th« dawn of clvlHtaUtm In the common forme 
of the vitHhoni and various tynea of water-driven 
motora. ft haa not, bowever, been hitherto poaalble 
to nrarUcally utlHae the central dominating forcaa of 
nature — the aun'a heat— In any direct macner, though 
obvlauely all power gesevatora are dependent upon 
thta great aourre for their exiatence. 

For many yeara englneera and phyalcleta have been 
occupied with thla problem; notably Ferry, Mlllochan, 
Monchat and TelHet in France: Oltntner and Althaua 
1b Germany; and langley, John Bricaaon. and tVitlale 
In America. Theae experlmentera baaed their 
aflbrta either upon the uae of lenaea or mlrrori to 
concentrate the aun'a rays upon r'amall aurfaoe, or 
upon the heating of fluids of a low-bolling point, with 
Bubaeauent power generation from the vapor under 
pressure. It has always been attempted to create 
vapor at high pressure, and then utilise this in the 
ordinary engine, but with the high temperatures In- 
volved, the loaaea by conduction and convection are so 
great that the power produced wae of no commercial 
value. 'Where lenses or mlrrora are used, the primary 
coat of the lenaea, and the apparatus neceaaary to 
ccmtinuoualy present them toward the sun, have ren- 
dered them impracticable 

Where fluids of low boiling point, such as ether, tml- 
phUroua acid, and liquid ammonia were uaed, the re- 
sults were of little value by reason of the Inherent 
inadequateneaa of these fluids as power generatora. 

A sun-power plant. In order to be practicable, must 
poaaeat, flrat, high efDclency, low coat of Installation 
and maintenance; well-marked length of service, and 
should not require specially trained j^^chanlcs for Us 
operation __ 

In order to be efflclent, it la not ne»6W|^^hat the 
plant generate continuously, Inasmuch 1 
value of such a plant Ilea in ita i 
apparatus; it la only neceaaary that the plant run^ 
abont eight hours daily. It must, however, consist Of* 
units which flaky be assembled to produce a power 
plant of any required atee, the larger the plant the 
greater the efliolency It la entirely practicable to 
produce a wm-power pkult In this manner up to 10,000 
horao-powwr and over. An Ideal plant must be aubleot 
to little accident; Jbence, it mnat lie near the ground 
In order not to i»e alfeoted.by ktorma and winds, Bach 
unit muet be repairable without atoppiag the opera- 
tion; Mnetruotton muet be simple and easity ande^ 
etood Igr the ordtoayy eteaiif en^ofsr; and wear and 
tear mnat be redneed W a iUlatianm. , 

The first eeat «f a whdKWMr ,j»laat to bo practical, 
and of «oa»krcls(l muat be mtf&OlenUy low so 

that the fdteveet 00 ttw UiTHiimteBt dooe not make it 
nnprt^itlible. t)ii« jU the leok de which, thna far, all 
«utq«^ l^poettHiha aiere wrwrtrtd. ■ It ia not necea- 
aarT ttidt, fh#, oekit dt adh head kbwirber shall be 
aa Ipf af # knilpr end fitting of the 

aame fb» neat of tha ffigat deherlbed herein 

la twiJjh *>»tr «« thW oefllttAr^ ataahH)«wer »h«t of tho 
^htta»;h|aa.' inrlaa'.ta aiWAtiaiitlr however, so 
^ fato.oeBsidera- 

- 'ittn; iA-mfinired, 

at te enUrely ofiaat the 






rays. It was found, by experiment, that If a vessel 
wore 80 arranged that the sun’s rays could Impinge 
upon It. and If all heat loaaea by conduction, convec- 
tion end radiation were prevented by a theoretically 
perfect method of Insulation, the temperature within 
the vessel wouM rise certainly to a thousand degrees 
Fahrenheit without any attempt being made to con- 
centrate the rays of the ann For commercial pur 
poses It is Impoaaible to secure any form of Insulation 
which would even approach the theoretical Com 
merolally, the main object la to produce practical 
power at a minimum cost, and this has been done bv 
the use of well-known and cheap forms of beat insu- 
lation 

Were no steam made In these vessels, as they are 
arranged in the preaent plant, the temperature therein 
would go up to 350 deg F. In latitude 40 north, pos 
sibly easily to 450 deg K near the equator The pro 
dijctloo of steam at atmospheric pressure, however. 
keepa the temperature In the vessels down to 212 de- 
grees, and whatever exceaa of beat is produivd by the 
sun's rays over and above that lost, la converted Into 
steam, and may therefore be utilized 

The experience of additional years will, no doubt, 
lead to deslgna conalderablv better than this first at- 
tempt on a commercial scale Sun power must go 
through the same long and gradual (ourse of develop 
ment that baa brought other forms of mechanical 
power to the present high plane of efflclcnoy but the 
principle will remain fundamentally correct 

IVlth thla Idea In mind the first Shuman generator 
was built It consisted of a wooden box covered hv 
two layers of glass, between which was a small air 
space, and in the box was placed fi miniature ether 
boiler Thla apparatus was expoaed to the sun’s rays, 
the other distilled, and the amedtit of heat whkh 
might be absorbed was determined. As an experiment, 
a BBiall toy engine was successfully run with this 
original apparatus. A second generator consisted of 
a 2-Inch steam pipe 16 feet long, Insulated at the bot- 
tom, and inclosed In a box covered by a double layer 
of glass Here again ether was distilled, and the num- 
ber of heat units absorbed were determined. A third 
type of power plant was composed of a bed of water 
pipes properly Insulated against host loss, the unit 
being 18 X 60 feet, and the motor being an ether en- 
gine. With this apjmratus 3% horse-power was ob 
talned. 'With the knowledge so gained, the present 
generator, to be described below, was gradually 
evolved. 

The suthpowar plant In its present development con- 
sists of the kbsorbar, a low-pressure steam engine, 
condenser, aBd anzlliarles 

The absorber, in a general way. is composed of a 
serlea of ttutts, eaoh containing a flat metal honey- 
comb wattr vsstw) raotangular in shape, and resem- 
bling dIooaiF a Ikrfs waffle This vessel Is inclosed In 
a flat woofikk box covered with two layers of glass 
having g i:4tiek aii- space between them, and having 
the unfiw barfkoe of the box Insulated against heat 
loss dowhwkrd by C 2-loeh layer of regranulated cork 
and two layafs o^Fatar-proof cardboard. 

The bnzb* kra mounted on supports which elevate 
them sosM llfi ktctkas above the ground, and which 
permit tl^ td be inclined perpendicular to the sufi 
at the mepkOeb. Tltese adjustments of the Inclina- 
tion M«d Objjr >^b« nskite abont once in three weeks. 

PUme dieap oonatrucOon are mounted 

«» two Mflitf at tW b«es In order that more rays 
Of the ibfi tmsi b* ^Mwrbed and reflectod upon tho 
•ttffkoe W«it«f veigel. This lattor U connocted 


at one end to a feed pipe from the water supply, and 
at the other end to a steam pipe The steam pipes 
from the various units are eoniicdeii together and 
empty Into a main 8 inches In diameter in the present 
plant, which conveys the stenni to the engine 

The engine Is a new tviw low iiressiire, reciprocat- 
ing steam engine of great steam ei'onnmv Connected 
with It Is a condenser of ordinary type and auxlliarlea 
such as mav be found In anv mndcnslng plant The 
water from Ihe condensei Is puini)ed hm k into the 
absorber, thus inanrlng a (ontiniiona dosed drcult 
whose only water lo-'s is fiom aicidenlal leakage, 
which Is carefully gtiardcd against 

The power of this flisl plant m used for pumping 
water bv meaiiH of a redproratlng steam pump of 
the ordinary type and whenever the sun has shone 
during the past al\ weeks, thla plant has pumped 
water suiresHfullv and prartlrallv The (ai>aclty of 
the present jrlanf in this latitirde, is ,1 hoh gallons of 
water per minute, lifted to u hdght of 11 feet 

From actual tests made in Philadelphia In August, 
1911, It was found that from the absorirer of 25 banks 
of units, each containing 22 single units and having 
a light absorptive area of in 296 square feet and an 
actual area of 5 148 square feet there could be de- 
veloped during eight hours 4, 82, 'I pounds of steam 
The power produced was much lower than normal to 
the plant, as It was built for tropical use and wss 
entirely nnfttled for commercial work In northern 
latitudes 

It Is found bv observation that the stcaiu generated 
In a sun powei plant Is reduced largely hy Inimldltv 
and the luesenre in the air of smoke haze etc It 
followa, then, that the efficiency will be gieatlv in- 
oreaaed when the apparatus Is tested in a drv climate 
free from atmospheric Impurities attendant upon 
proximity to a large cltv The plant was set up at 
Philadelphia not Irecniise It was considered to be a 
commercial thing there hut iM-caiiae the' necessary ex- 
perimenting with a new iilant Ihnusands of miles from 
home would have been exceedingly expensive Within 
a month or two this plant will Im taken down and 
erected In Egypt This can he conveniently done, as 
the entire heat absorber Is practically portable 

Again the loss of hc-at h\ conduction and convec- 
tion 111 northern latitudes is luioriiious If Ihe present 
apparatus Is jdacc-d In an average air temperature of 
100 deg F, such as obtains throughout all ecjuatorial 
regions It is ante to assume thai the powei will be 
multiplied three fold 

Having described the mechanlam of the sun-power 
plant, It remains to dlseuss the opportunities for Its 
use The Immediate opportunities for sun power are 
In those regions In the tropics where the sun practi- 
cally shines throughout the year, and fuel Is very ex- 
pensive, coal costing in aonie lorallties $30 per ton 

There U room now for at least half a million horse- 
power In auch tropical fields as the nitrate distric-t of 
Chile, the borax Industry In Death Valley, and for 
general purposes In places where the outside tenipHra- 
ture runs from lin to 140 deg* F 

As an Irrigation engine there Is no limit to the 
amount of power that can be practicalh iilillred, 
and for this purpose the conditions need not he so 
very favorable as those mentioned above Tlirnugh- 
out most of tho tropical regions tnn priwr u ill prone; 
very pro/lfoble in irrigation One acl\ .int.ig.' of tho 
sun iwwer, or, In fact, of any condeiialiig plant for 
Irritating purposes, Is that the water used for the 
condanssr costs nothing, as the main output of tho 
•aiiiM c«n bo paosod through the condenser first bo- 


ling lilt IrilgHtiitK canalg {or dlatrlbiitlon. 
nilnr of Auiitralla waa, at one time, a fertile 
M 1 b flvldfnf p(I by tlis foaslllaed trees. Heie 
i of Borae 000 miles In each direction which 
V vnliK'leas During a drought there have 
a when one-third of the sheep raised on the 
t thiH deuert died from thirst, causing great 
naa In this locality the sun shines ulth an 
anffident to produce an average dally 


sorber In question fs about double that of a flrat-claw 
boiler plant of eqnal power. 

The great ecoQomjr occurs In the item of fuel . In 
dtsirlots eapeclatly auttabIS for aua power the cost W 
coal, or Its equivalent, ie uaually very high, the price 
ranging generally from |X0 to »30 per ton. To oaset 
this, no fuel at all ie required by the sun heater. 

In the matter of maintenance and repairs also the 
advantage lies with the sun powe^ It is eslttnated 


of glass needed repfacemeuf. 

hnritMi. '• 



Thera is now being teefsA out a esIUilofCMlko ntiK 
,t«rial having all the noMaai^ry properttfl ftt jUi^ gnd' 
being ftealble and capable of pwutntqctsre in Urge 
aheeta. . ThO uae at thia subi^ob will not only jfnatir 
rOdoce the coat of instaOaiion of •oit'powqr plania,,but 
will miAe repatre a factor of but eltgbt inportance. 

It may also be said that the tatue area oov*arad by 
the fun^power plant would add gyeat^. to the expensek 
but inaantuoh as these plants are Intstaded for use 
where the cost of land Is v^ry low, such cri|lolm la 
Aot.'vntti. 

1%o future development of eolar power has no limit 
Where t^sat natural water powers eaist, spo power 
eaapot,^nip*tft; but sunkpower generaton wlHi 1» the 
nef>r t^re. displace all other farms of BMCbhbieal 
power 'iyer at leaat 10 per cent of the esu*tifa, laM' 
eaHhei^t^and in the far distant future, natuntl. fU|S$ii 
havlBi^f'-jeen egbatisted, It wai remain as the drdy 

me<u»sl«iot 


r mlstdnoe pf the humat^ race. 

ni« Ottmrt Sinmtanout 


Front view of engine, auxiliarisa and water pump. 


iemperature of )00 to UO degs F The occa- 
sional rains nourish the sparse vegetation neccssarv 
for sheep, which are watered fmaa yells driven in (he 
ground and pumped, generally by horse power, verv 
often by hand, and sometimes by means of fuel oil, 
which, by the time It reaches Its destination, brings 
the coal equivalent up to some |20 per ton By build- 
ing sun engines in this region, and pumping from the 
always present underground water which In this re- 
gion Ilea at a depth of from in to 40 feet, this country 
can be made productive and valuable 

Throughout Eastern India and Ceylon many thous 
ands of square miles of farm land can be Improved 
threefold by mechanical irrigation Hand pumping 
la mainly the present form of Irrigation used 

In Egypt agriculture depends entirely upon Irrlga 
(ion furnished by the River Nile through Its periodic 
overflow The English government bnilt the Assusn 
Pam at an enormous expense, and widened the Irrlga 
hie area about half a mile on each side of the Nile, 
thus adding greatly to the tillable portion of Egypt 
Of course, when the Nile Is in flood tnflnitely more 
water than necessary is furnished, but the demand 
is for a snpplv which can be depended on from da' 
to day, especially at seasons of low water This sup 
ply at present is furnished by the hand labor of some 
100,000 fellaheen who pump by means of the shadoof 
method One sun engine, such as is now erected in 
Tacony. will do the work of about a thousand of these 
laborers 

Throughout Arizona, Nevada, New Mexico and 
.Southern California there Is room fni any amount of 
power for Irrigating purposes alone These States 
show an average of 90 per cent sun light, and the 
<08t of fuel la practically prohibitive In most of this 
region 

To hiurimarlre all of the above statements it ma' 
be assumed that 10 per cent of the earth's land surface 
will eventually depend upon sun power for all me- 
-hanlcal ot>eratlon« Olven Inexhaustlhle power, 
whbh Is, of eourse, always obtainable from the sun, 
and utilizing the nitrogen In the air for fertiliser in 
the form of nitrates and such compounds as calcium 
cyanamlde, the human race will be enabled to draw 
directly on the sotnee of all life for power and sns- 
tenapee 

A question of paramount importance in the possi 
bllltles of a general use of atm power is the cost of 
the apparatus 

In the Shuman type of sun-power plant, the engine, 
condenser and auxlllarlcK are similar to those In dallv 
use by steam plants and may therefore be eliminated 
from comparison: leaving the absorber and the or- 
dinary Btiffm boiler alone to he compared It Is found 
that at this time tho initial cost of the sun-heat sN 


that the repairs should not be hi excess of 6 per cent 
i>er year on the inlUal cost. Inasmuch as the apparatus 
works at low temperature, while the ordlaaizjr hallec 


requires flue gases np to 2,600 decrees. 


T ub rttmor of the birth of eratheUo rabher tnakl* 
ua.look with rsnewed Intereat at Umm Indnstrl^ 
In wtnefa India rtdfther la worked qp into various 
artlelee. A review of tho Present Status of the Rub- 
ber tftdnstry forms one of the prta^al topics In tl>e 
cuTTMt SaFPLKMsWT, No. 186S. — Tfas dftli Instalment 
of Prot Turner’s article on The Great Star Map con- 
tinues his discussion of the suhleot of star positions.— 
The length and character of wood fibers is a subject 
of Interest both to the botanist and to those who 
esrry on IndustriOB using wood as a raw matertal. 
The subject ia discussed In a brief lllnstrated artiole. 
— Every now and again a seemingly new dteeaae be- 
comes fashionable. A case of this kind Is appendi- 
citis, which for some years past has sprung into re- 
markable prominence. The qoeatlon naturally artaes. 
Is It really a new disease, or if not, how came It to 
escape our notice until recently? The discussion of 
this question by a Frmtch physician has appeared In 
Co*mol,~and Is reproduced In this paper. — A striking 
new derailment along the lines of Lodge’s classical 
experiusests oh Fog OlsalpAtton, comes to us from 
Califorain, wlwre j?refe 


the parts must manifestly be much greater tn the 
latter form of power plant 
Many parts of the sun-power pMnt snoti as the 
metal heaters, piping, foundation and Insulation, are 
practically everlasting, barring accidental breakage, 
the only Item of repair being the Wooden frames and 
glass covers, and It is found that after an instaUatlon 
of glass has once been tested out by the heat, and the 
badly annealed sheets replaced, the remainder will last 
for years. This was evidenced by the small 18x60 
feet heater in operation for three years In Philadel- 
phia There was a replacement of about 10 per cent 
necessary during the first three weeks; thereafter the 
heater ran three seasons and only two or three sheets 



cnrrtng in 'wAbafiacturifit prtxtMMSi. 
his work, abridged from the jrimmat pf i 
ChamtatrVj Is tnoorporaied In the eurNgt 1 
The economies resulting from the ofe of Hftbag ntag- 
nets in foundries are expounded by H. F. Stxhttodki— 
A simple electroplating apparattis Is deeoMhedr^A. 
Emerson tails of a newly dtseevered portrait of Con- 
suntlne the Great, — Two short articles are devoted to 
phases In the plant Industry, the one on the recovery 
of useful products from willow bark, the other on a 
device for testing cereals for their resistance to dis- 
ease.— The second instalment of F F, Valeutlne'a 
valuable paper on Problems In Telephone Traffic En- 
gineering appears In this Issue- 
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The Sitter Viaduct 

A RemarkaMe Swiss Engineering Work 


By the Paris Correspondent of the Scientific America 


O NM of tlw moat remarlublo worka In 
Swltwrland, noted for Ita wonderful 
eMdueerlng etruoturea, ta tbe SUter Vla^ 
duct TWb la Indeed the blfhut atrue- 
ture wWch tba 0wl«i endlneera hare 
yet buUt The rladact Ilea on tbe 
Hue of * newly-built railroad known 
aa tbe Bodeasee-Toggenburf tine, and la 
altuated on the aectlon of railroad lying 
between 8t. Oall and WatwU, It la built 
In a vary plotureaaue aite, where the 
Sitter torrent after Jetnlng tbe Vniaach 
Btream, baa worn down a deep cutting be- 
tween tbe rocky facea of the adlolnlng 
helghta. The railroad Ilea on tbe higher 
level, whence the need of a long viaduct 
In order to apan the valley 
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To build the eiecl trus* high ub 
ground a timber acaffoldlng of orlg< 
shape was used The base takes uii bi 
small apace It wag degtgned to stand 
weight of tbe bridge truga. aa well aa 
atrong wind preasure It austalned 
damage deapite atorma and flooda 
interesting operation waa the conatruei 
of the trues span on the scaffolding 
electric elevator first JnstalJed on 
lower platform and running to the 
look up tbe iron parts for building a 
ton cable holat at tbe top level When 
hoist waa in place It could b<' used 
draw up the Iron work which waa tif( 








The total height of the viaduct li 1.1 dO 
feet, ^we lb a’iftWdlb apace of about 
400 whidii ta bi4<lted ,bb«r’by a single 
steel trues noteworthy ta betng Hie 
longest In Swltierland- ’Hi* ensl^ra 
were obliged to resort to some v«ry«ortgl- 
nal o^MiBurM . on aobeuat at the looat 
difflcuftlM.' IHM atetdwefg v( tbe 
aiopee of tbe vaUay allowed b«t Mttle 
apace for handling tbe m^eiltdkl. There 
Is no bpaoe oil the ngjibr trct^tt at the 
left-hand bbd^ atn^'fhe moUHl^ef the 
«tntii|WMiir' tbnnel la Valin dbiMi to tbe 
«tos{p. , Ji waa' dboMad to bee a 
i^itbddewayh far handling the 
.gmm^ oMteHak , 

‘ lOiy'ioata atoaa b*M i»7 feet 

.and setyai of on' 

ogoa'l blbo eittar into f^fr ooittfrhetian. 

of the plan la bbooi 
dd. {fy adhi^ bt.lha bpaa' ttad 'Tons' 
■ M'm 1^ Height, fi* riidm hw 
<hwbas. of ' M «*rt, span, than 
■hnd 4>» tha athar 
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In building the main bridge span 
while an air compreeaor plant hi 
Inatalled for operating the pni 
riveters for the bridge In this v 
built the middle part of the brld> 
to a length of 120 feet Then ct 
taak of building the rest of the le 
aa to reach the atone pillars on ci 
and cover tbe whole opening 
caee a good part ol the truss ov 
the tower on both aides Tbe wi 


viaduct- -eaatern aspect 
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TWi IMtar jrWNat-Tkw UoUng toward the tunnel. 

A mMAf Mwm BnaDimtwG work 


the top level, aa will be - 
of our photographs The 
built on the top of the to' 
which was hoisted up f 
could then bo used In b 
heavy lion parta In onb 
overhanglns; portions nf 
both sides of the tower 
the ends of th« truss i euid 
the stone piers whlili w 
tbfin. 






Abstracts from Current Periodiq^s 


Phases of Science as Other Editors See Tlieia 


Our Backwardnew in Invention 

W p; icpfiitly reprinted from Enginefnng Newt 
tionii’ tonimenU on the encouragement of In- 
in Kurorte and the dlsrouragement of Inven- 
tion l)v tho large corporatlona of thia country. A* 
the roBiilt of a rathter lively letter written by Mr 
William Kent, of Mon^lalr, N J., to the Engineering 
the editor of that paper takea up tho subject 
iigiiln in reply to the Engineering KewH statement 
tljai "We are to-day aomething llfce five years behind 
CerniBny in iron and ateel metallurgy," Mr Kent glvea 
a )lat of improvementa which have been made In bleat 
furnaces, steel worka, hoisting and conveying appa- 
rnfuB, foundry machinery, gas-producers, rolling mills, 
nnd macblne tools 

The Enginiering A cic* recurs again to our back- 
wardness In adopting the Diesel engine. "Notwith- 
standing the fait that the basic patents have expired 
so that any concern may build It, only a single Arm 
in the United States to-day Is selling Diesel en- 
gines" says the Engineering A'cu*, "and even this 
lomern is not vet on a basis to push them on the 
market In competition with other machines. 

In oil engines, the principal business In the United 
Slates has been done by a German concern manufac- 
turing an engine Invented In England In the develop- 
ment of gas-prodtu ers and suction gas engines most 
cl the work done In this country has followed after 
the pioneer work done on the other aide, and, not- 
withstanding the great stimulus to the use of the gas 
engine afforded by our stores of cheap natural gas, 
the Iniernal combustion engine for power purposes Is 
tar more largely used abroad than here" 

On the subject of the steel and iron Industry, and 
the advance made bv Germans, the Engineering Eews 
has this to state "It Is perfectly well known that 
the blast furnace gas engine was fully de- 

veloped and In suciessful commercial use In Europe 
about five years before It was taken up here" Our 
contemporary goes on to aay that eleven years ago 
blast furnace gas engines were In use In ETurope, 
which was about four years before the first blast 
furnace gas engines were Installed at the Buffalo 
works of the [..ackawanna Steel Company, died by 
Mr Kent as an example of American up to- 
datemess 

In the electrical manufacture of steel, Engineering 
Ncics points out that European Inventors did tho 
pioneer work, and that electric smelting furnaces wero 
in extensive commercial use In Germany before Amer- 
ican Inventors thought it worth their while to take up 
this new Invention 

"The pioneer AmeiUan steam turbine Inventor, Dow. 
lacked the ccjmmerclal knowledge to make his Inven- 
tion a cnmmHrclal success, nor was he able to secure 
capital to develop It So the honors for pioneer work 
go to De UavBl, the Swedish engineer, and to Parsons, 
the Englishman, while Curtis, another Englishman, 
nnd Ratcau, a Frenchman, and Zoelly, a Swiss, and 
Riodler and Stiimpf, In Germany, are the engineers 
who have won distinction In the later development of 


'As for the multi-stage centrifugal pumps and blow- 
ers, these were In extended snd successful use abroad 
years before they were taken up In tho United States 
France developed the antomoblle far ahead of either 
England or America Telferage was originally In- 
Miiled by an English professor of engineering 

As fni pioneer Inventions In the railway field, the 
most Important developments of the past five years In 
this loiintiv In locomotive design have been the 
Mallet locomotive (Invented by the French engineer, 
Antoine Mallei, In 18S8), and the use of superheated 
steam, for which credit must be given to the German, 
Schmidt " 

In llie oiilnion of niir coniemporary "Tim United 
Slates no longer leads the world In the race for In- 
vention, blit It Is better to know the truth than to 
oeltide niirselves with false pretensions to supremacy 

"And now, as to the reasons why this country no 
longer leads It Is not heiause American engineers 
and Inventors are less ingenious or less progressive 
than those of other countries, though it may well be 
that the thorough work done hv the German technical 
schools glvea them some advantage lu the development 
of inventlone redulrlng a high degree of scientific 
knowledge 

‘ We said In our former Issue, and we now repeat, 
that the main reaton. In our opinion, la that under 
the present ««^gsnlxatloD of American manufacturing 
Industry. Invention and Innovation Is discouraged 
rather than encouraged And this opinion U based, 


not alone on knowledge of the actual experience «f 
numerous American Inventors and englneera, bat on 
the frank statement of officers connected with aotae 
of our large Industrial corporationa 
"We could cite the ca»e of an American inTOat^ 
who, after vainly endeavoring to secure capitil fdr 
hie work >n his native country, went to Engksad and 
won fortune, fame and honor. Another partlcojarly 
pertinent example Is the Gray beam mill, cited by our 
correspondent shove as an example of Amofloas sa^ 
premaey In pioneer Inventions. 

"The faoU are that the Inventor of the Gray mill 
for rolling wlde-flange I-beams, after developing hla 
Invention and actually demonatrattng Ita mertta, ••a 
unable to market his Invention with our exeettont 
steel magnetes They were not to have &ia 

Invention. They were making money by the ctartloM 
In consolidation and promotion and stock market 
manipulaiton. Why should they tmther with aneh a 
trifle as an Improved system of rolling heamat 
"Mr Gray therefore* went abroad, and the BelghtM 
ateel <plant at Dtfferdtngen promptly took up hta In- 
vention and developed a large and profitable bualnesa 
thereby Returning to America after this sueceaa 
abroad, Mr Gray was even then unable to secure a 
favorable hearing from the ateel mill managers, whom 
Mr, Kent praises so highly It was not till the Belgian 
p’ant had been tolling Gray beams for live years that 
Mr. Schwab took It up at Bethlehem This former 
Steel Corporation president, engaging In a itrenuous 
campaign of competition, may, perhaps, for this rea- 
son, have been more receptive to new Ideas At any 
rate, the success of the 'Bethlehem beams,' and the 
tardy Imitation of these shapes by other American 
steel mills. Justifies his venture and proved the ultra- 
( ouservatism of thoae managers who, years before, 
) ejected the Gray rolling procaas. 

"We are well aware that the huge industrial com- 
bination has acme advuitages In undertaking the de- 
velopment of new inveotlona ovor the small coacora. 
We are aware that tome of our trusts do maintain 
research departments and It la eurrantly said that one 
IniporUnt use of these departments la to defeat the 
Independent Inventor and discourage the undertaking 
of original Invention In the field which the trust alms 
to control. We are well aware, too. that there are 
numerous lines of labor-saving machinery which have 
been developed In the United States, but not abroad, 
because of the ^reat difference In wage scales here 
and there All this has nothing to do with our con- 
tention that the United States has lost Ua supramacy 
as a field for the development of pioneer Inventions, 
and that in the race of International competition we 
are falling behind because ot the attitude of tbe trusts 
toward inventive progress." 

A New Material for Safes Which Reaists the 
Oxy-acetylene Blow-pipe 

S AFE makers and safe breakers are engaged In a 
contest similar to that of the makers of guns and 
armor plate Safe breakers’ metboda have lately bean 
much Improved, especially by use of tbe so-called auto- 
RcnouB welding process which snakes it possible to 
penetrate Iron and ateel plates of grest thickness In 
a short time by mesns ot the oxy-acetylene flame. 
This advance in criminal practice has produced corre- 
sponding Improvements In the construction of safes 
and vaults. Lately tbe well-known armor plate mak- 
ers, tbe Kruppi ot Bsaen, have produced a new ma- 
terial which is especially sultabla for the protectloa 
of safes and vaults, as, according to a note In tho 
Journal Autogene MetalbewMtung, It cannot be fused 
or penetrated by the oxrhrdroffen, or oxy-acetylena 
burners now In use, or at least It otters to great a 
resistance to fusion that an inordinately long time 
and enormous quantities of gaa are required. The 
material la a variety of cast stesl which is extrem^y 
hard and realstt the beet boring tpola, so that it affords 
security also against mechanical foreing In order 
to make a hole 80 ulUlmeters <3.2 Inches) in a plate 
of this msterlal, 40 millimeters (l.« Inches) thick, 
with the oxy-doOtflena burner, from 6 to 14 hours' 
time, from 2.780 to 4,560 grtlaas ef oxygen and fr»» 
2,500 to 8,700 ffuIIOBS of aeeifleua-are required, accord- 
ing to tho results of a number of experiments The 
average safe breaker hue -dot so much time or so 
much gas at hl> Obs Of the steel oylfuAun 

In 'which compresoed itNUMported ooRttUu 

about l.4«0 ffajlotis 9t iupd ompni m ^ h gas tod wp]|^ 
about 150 pounds. AOMwag teethe most tavordWe 
results fiven abova, gf font Meb erUsdsfi wosU 
he reqnfrtd tad thtlr imfPtrUUtn, ta addltlott to 


that of tha mher apowratua seeded, «8« ta4d| tp utamw 
the boktet safe cracker. l%e extraordisary 
of tbe platee opposes no eerlans ohstaeW tp 
them la tlM shop, u the rtv«^ holsa rsQihfred eul he 
made dtsbeUy 1ft the easting or tfiey «an he hoihiji ift 
softer adad parts especMIy provldsd (or that purpose, 
The Oftly d^ect Of the j^atw la the present ittpesat- 
bilttr if^ftiaklBg them thinner theft l.fl Uwheji, ft 
appears aM Improbable that this diflbaity wti} he iftrer* 
QMiM, Bar- only a year a^ It ssa Intpa^te tnalcl' 
the plaSM of lese thlekaesa than d liiiebes, Ift w«Mi 
condition, of course, they were prsctloady aaetedadlif' 
the ecoMrac^ of usees and Ctuuwure vaplta. 

Bfiffidttly Id INiAhloM 

I N (he flrst namiMr ot The daumut of aenelic*, a 
new Jonmai deratad to probleins bi heredity, Chr, 

R. N. tehunan gtm eoftw resulla ot a proloftged 
etady ea tbe fnherHepoe H sertata-ehareeien in the 
consMMi potato (ffotsaem tsberessm), 

Wendellan behavior eras found In the slerllJty ot 
the polleo in certain varletlea, the eterilUy being 
dominant. Most of tbe experiments rtlaied, however, 
to the tuber. In regard to length, the tuber bebavea. 

In inherllaoce, tike (be etem of tbe pea plant The 
long type is dominant over tbe abort. That is, where 
two varieties were croased, ope having short round 
tubers and the other long tubers, all the potatoes nf 
tbs next gensratioo were of the long type. But on 
breeding these hybrids by seTf-frrtillxatlen. tbe follow- 
ing generation gave three plants with long tubers to 
one ptsnt with short tuber, in the typhal Mendellap 
fashion Tbe long tuber has more “eyM,’* which tho 
aulbor considers equivalent to nodes. 

In eosAft potatoes the ryes lie rather deep in the 
tuber, while In others they are near the surface, or 
quite on the outside When these two cbaraclers a^ 
brought together In fertlltiatlon, the deep eye cha^ 
acter Is dominant over tbe ot^er- , , , ,, , 

Thq color of' the tuber' depends upon tie fmo^f ftf 
the pigment "antfaocyan" present in the ewH-Mp of 
the soperfiria) cells of the tuber, and varies frogs r«d 
to deep violet On aaaiyslBg the reeuHs of the ex- 
periments. It appears that there are three dlstlRet 
fsetors that have to do with tbe color apjieartntce of 
a potato These are (1) a factor for redness, (8) one 
the purple 6r violet, and (3) a color "developer." 
Without this third factor no color appears at alt 
The other factors determine the character of the 
color. The purple appearinoe depends upon tbe 
presence of all three factors; this it dominant over 
the red, and this In tnm Is dominant over tlw white, 
or absence of pigment. 

In the study of another spcclee of potato (Hotanum 
rtuberoeum) tor comparison. Mr. Salaman found some 
curious results In this epedee whiteness of tuber 
wsB dominant over pigmentation, roiindwess was dom- 
inant over long form, and superficial eyes domtsant 
over deep-set. In all three respects this species ta 
Just the opposite of oor garden variety 
incldentaUy U was observed that the sterile individ- 
uals In every culture were much more resistant to 
the potato-rot (PHgtopHihora tnfeeten*) than tbe ones 
bearing fertile pollen. This la a mater of grut prac- 
tical importance, since It may be poestUe to establish 
a raoe quite immune to this disease. As the sterile 
individuals are dominant, this resistance would ap- 
pear to be of a different type from the resiataftoe of 
wheat to the wheat-rust (PucMnia grvmtnle) whlqfa 
was found to be .recessive in (be Cambridge sxpqri- 
mmts, U is d' aimpler matter to caUibtifA a twee 
hsartttg raoeealve charactars, but it mar be posalble to 
find a combination of characters In a potato that will 
tnelado immunity to the rot 

tlw €«it 9i SnUtteitiaff Stod for Wtiodm 
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A to an ostlmata In tbe JSftftMmg Age 
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atgal diftiA to ahopt m per cent of fin tot»J- 0t ttot 
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wii hadMtaal mnutruetii^ ae that s( the aftd lif . 

w oMtt af' •». paia p a ff i ir 'td.V 

of id par tost;iiiW ,a(M< , 






miirariCAMssicAN 


. ' M ,4|.-| M w 111 i i r ii 

'im N*^mt$ant $tmmenu 
''. mU mmpoMimH’ Afumt/muMu oom- 

muM contUteirM, tut the ium 4 $ of 
ikm ^9 iott»»e^ 0ft«ii to ^eHfoO.] 
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AtOauc^n: 

' in>WM*wDtt tiM»t ONI vmm mo*tM mr* Iran 
to $»0om.m to tontm Btmtototp itoM 
tor earrriBg vumogm, irolgtA, *$4 auMt to ^ormt 
v^to ^ '"to PWntr toe nOQifWMM KtoTk. 

«eefWMto «Mit tpo iMt in«w> lueteat ooa- 
illlMi* t|^ to utonw to ptgr, tor«lin »toM>tolp Umi 
^MfltototoB tom torrtoto tow to *ttwtot it vito 
4«to«<ito»to>iit tow*** «itftoi to wtoWiM w 4tocri» 
tostoto tonitt 

litito at toftto or omini to to too !««« nm, 4elri> 
DuMtof to «n Amorleoa loterooto. 1« too cose of two 
ItotoROM nottow If »]i)t itooo, to«tr owraintUe Hecta 
on ikgeiictiUr ^I^ioot oa Mutrhtn tnMc tor «x- 
(4*W Omr RreoMt sj'stem koopo oUvo our oeo rtvolo 
•to hto^im the Rtorelapaaent of oar export trade. 

9kto toe Catted Stotee ebcMld be reotored to thetr 
dW PMittoa to toe deepoea trade, h laperatlro from 
a polttieol aa well m twm an eeoaomto * 100000 ( 01 . 
Wttoovt aa adequate nercbant eMriae ai aa anxiltary 
to our BOTT, Our battleeblp fleet le (the a hull vfth- 
Ottt an eastoe — only bell equipped for lt%.'«ork. 

we hare a big aavy, and it la growing larger ell 
the time, yet It la aa depeodent to^lay on foreign 
bnlH and owned ateamerx for trenaporta, coIllerR, etc . 
aa it was when the Bpanlah war broke out The 
united Statea paid oome ISO.OM.OOO or more then for 
the obsolete tonnage that forelgnera dumped on Uncle 
Sam. 

The yiewa of Mr. Bowlee, formerly an admiral of 
the United States navy, new preildent of the Fore 
River Ship Building Comptny, are entitled to great 
respect. 

Hla comptny la building the two battleships for toe. 
Argentine navy, tad ft has turned out aome taIgb*claBs 
coast trelgbtera Hla statement, therefore, *'the ex- 
pertenee of sixty years of Tree trade' In ocean trane* 
poTtatlon conci.ualvely showe that 1]t is not proflUhle 
to Atoerieau ciplttkl under present conditions, sod re- 
qtrtret protection or some form of government aid or 
eubsldy," merits marked conatderatlon 

Mr. Bowles Seeks to overcome conditions of “free 
trsde" which exists In the deepoea trade by the ap- 
plkstlOB of “protective principles-'' 

“First, by mall compensation such as Is provided 
for under the ocean mall act of ISPl and which is still 
to effect. 

“Second, the remiasloti of the head tax of 14 when 
Immigrants arrive In the United States In American 
registered steamers 

“Third, by discrlmlnatorv duties applicable to 
AmerlcondKilit steamers of ell types. . A reduc 

tion of B per cent on all goods on which the td valorem 
duties exceed 41 per cent, and on all goods under 41 
per cent or free the importer shall receive an Im- 
porter's certlflcate availabls only for the payment of 
duties at the custom house and equal In value to 2.0S 
per cent of the value of the gooda ao Imported " 

The mail compensation act is atlll to effect, but It 
haa dene little good so fsr; 11 could he made of value 
to establtahlng new lines If AroericSD capital were 
generally employed to ocean ahlpp'.ng under the 
Amencan flag. 

■hw second proposition, the remission of tbe head 
tax of 14 when immlgrante arrive to American steam- 
ers. It should be amjmded by establishing a stamp 
tax Of 14 on all outward emigrant tickets, the ssme 
to be remitted ^ ease the peeeenger sails on an 
Amerlesn stsamer, 

Venttitt goTetnments ilo not hesitate to legislate to 
make the emigrant trsfllc a source of iwofit to the 
Citato and to the upbuilding Pf Ibelr merchant marine 

Third: The dtecrlmlaatory duty.* Thl)i !• highly ob- 


jeotlonabla Tbe refund to tbe steamer or the Im- 
pertor wouM tub from per ton on sugar to |4.50 
on a tok ot eeflee. 

TImm arttotof, •* well as hides, flax, fruits, fibers, 
are Unpoitod In cargo lots. An American steamer 
operatod ffnfler aueh dlserlminatory duties would earn 
approxioutoiy M to 14K) per cent more than a foreign 
stoamar to ^ sapss trade. Under such conditions tbe 
Amertoaa stMMffer would control the traffic in such 
cominodltlesiiltod toe control of tbe Import would carry 
with H the Cffittool of Um export, and aubject exporters 
to aneh ratos ot freight aa the traffic would bear. 

It would ahnopt to a certainty create a monopoly 
In toe deepsOa trade ae effective as now exists In 
the oaastwiee. 

Although the United States have never tried the 
policy of “free ahlpa" for upbuilding our merchant 
marine, tbe advocatoe of aubeldy and discriminatory 
dutlea have alwaye denounced It as a fallacy, yet 
tboae matimis whieb have adopted it, are tbe moet 
progreaidve and eucceeafnl ehlp^wntog nations 

For over oop hundred yearn our shipbulldere have 
been shielded from tbe competition of foreign build 
ere: tUs has resulted In developing our coastwise and 
lake chipping, but it haa steadily lost us the deep-sea 
foreign trade till It is now practically extinct In 
iuetlfication of this, it is stated that it costs from 
4ft^ 60 per cent more to build steamers of the same 
sUe In American yards than in foreign. This would 
seem to indicate that the American prices are ex- 
cessive. 

It is also true that ablpbutldlng material may be 
imported free if used to building American steamers 
engaged in foreign trade This privilege, however. Is 
so hedged- aboat with restrictions as to be practically 
valueless. 

“Shipbullder'e f American) labor costs are 7<» to 100 
per cent more than the foreigner " 

This is also equally true of labor engaged In making 
everything, from needlea to automobllee. ship plates, 
and rails. Yet -we are constantly exporting a greater 
quantity of all kinds of these and other manufactured 
goods every year And If the American scale of wages 
can be paid on American goods sold in foreign mar- 
kets in competition with goods of foreign manufacture, 
It would not be unreasonable te expect that our ship 
builders could compete with the foreign builder on 
steamers built for foreign trade only. 

in the cess of the two battleebips being built for 
the Argentine government, it was done Tbe contract 
was aecured to competition with foreign competitors, 
and it Is to taken for granted that tbe labor employed 
in building these ships receives the American wage 
scale. 

It is stated' that to build tbe bulls of the baitle- 
ships costa more In the American yards, but that 
Americana can turn out big guns end armor plates so 
much cheaper than can the foreigner, that the total 
coat of hullfllag to American yards Is less than tbe 
foreigner's price. 

It te some'hitig to be proud of — *0 be able to build 
armor and big guns cheaper than can European con- 
cerns; and as tots >s the case. It U somewhat dlffluill 
to see why stoaiBers cannot likewise be built cheaper 
ih American yards Tbe labor In gun and armor 
making Is as well peld as labor employed to shlp- 
bulldtog. A few years ago Krupp offered armor plate 
to the United States at much under the American 
prlcea. Now apparently American makers ran under- 
lell Krupp. 

Juatlflentton for denying American registration to 
forelgn^bttUt, American-owned tonnage Is that It coats 
more to operate the torelgn-bullt un.,. r the American 
flag and that Americans would not avail themselves 
of the privilege. 

Congreea baa been petitioned to pass such a bill, 
and aeettnmcee were given that on Us passage a fleet 
of modem fast boats would be enrolled under the 
American flag for foreign trade Yet Congress hesi- 
tates to im such a measure, although no American 
Intereat could be tolnred in any way 

Another atotefl objection to tbe admission of "free 


' 1- i i^wir.orTnrr 

Ofl 4W « LwiiNBotife Fuel 

T his attvenV or roltf otl bM betmine an Important 
laietor to ranwijt loconotleot K la estimated by 
the tlttltod Stotoa deot^cat Satvay that from 20,OM,> 
toM of owlit per anium are replaced 
>y oil; d patt. of UiIb la nsed by locomotive#. 
IB 'm&imm (fhere la totareat in a atatoment 
tqrtlwMWnf petrolenm re- 
iDeotoffh^ iumay dbowloff toe extent to 
'' #4^ m * *«*>• TW ‘“tbor of 

to# total 'lenffth 
j 4 <^;«li«r’wHb pdtrptoum 


Ing kotoaa toe United States from oi-ean to ocean. 
The amnibOr ot barrels of fuel oil used by the railroads 
(43 eddimw pof'torren was t4A20,«a3. This todudea 
7M.7» bartoto oaad by the railroad# as fuel other 
than to ktootoWtWlm. The total number of miles run 
by all bontoTtolfftoee during the year wae 88,318 947. 
This wOttUk ^rted one engine or train around 
tbe wofll afllititottoiatoly i.MI0 timee. 

Tbe atbtoBtbffr* all as locomotive fuel over coal 
have bawo atwtei tef Boffene McAullffe as many. They 
toiitod4 44|OT«tMii eoto of handling oil from cars to 
enfltoto. 'ktto jmwtteany no loss by depredation duo 
to aodb avaflontton lossee suffered by coal 

ag hot anvtaff of time at termlnala for 
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ships" is ihai "the admission of forelgn-bullt sleamcrH 
would kill the ait of stilpbuJldlng In tbe United 
States." Well, as far as building for the foreign 
trade is toncerned. It Is dead now It is some years 
since any steamers were built for trans-Atlantic trade, 
and the few built in the last decade were In many 
cases put under foreign flags and aie now ojierated 
between European and AnurUan ports 
Holland, Norway, Sweden. Bplgluni, are countries 
with a small population and tint little natiuul re- 
sources, yet owing to their frc-hlnp polii y they have 
fleets of merchant steamers that trade In cveiv ejuar- 
ter of tbe globe. 

Up to 1849 England had navigation laws similar 
to those of tbe United States In that year they 
were repealed, and with their passing England s ship- 
ping began to expand til! today she ig fai and awav 
the moet important shipping nation In the woild 
Germany took pattern by England and also pusacd 
a free-shlp measure which Is still In effect ami her 
merchant marine began to expand, she has continued 
the policy of allowing German citizens to buy or 
build steamers in the cheapest market, granting Ger- 
man registration, to this day In addition, all ship- 
building material Is admitted free of duty Into Ger- 
many 

This policy has placed her second among the ship- 
ping nations of the world, and It has aided the de- 
velopment of her shipyards, they have kept iiaro 
with the growth of the German tonnage nnd today 
vie with England In turning out tbe largest and fast 
Fst ateamers afloat 

France Is (he one European country that stands out 
pre-etfnlnently as a believer In bounties for Bhlphullders 
and subsidies foi tonnage Her policy has been In 
effect for years, she puvs enormous sums annually In 
aid of her merchant marine vet it Is a iiegllglble 
factor as compared with Eug'and and Gernianv and 
hardly compares with many of the smaller countries 
The freight rates on French ships are higher than 
on tonnage ot countries not subsidized, and tonnage 
of other countries has no dlfflculty In cnmiieting with 
the French, even to tbe ports of France 
Tbe policy of subsidv and bounty followed br 
France may Induce the building of steamers, but It 
does nothing to advance trade and commerce 

For our foreign trade we need a mercluint marine, 
and to secure it we should have "free ships" It is 
jKiinted out by Admiral Bowles that to move one- 
third of our present foreign commerce, It would re 
quire (en years to build the necessary steamers— and 
the Panama canal Is to be opened In 191.', possibly in 
1913 according to Col Goeihals At the outside, less 
than four years from now steamers will be using this 
ranal 

A free ship bill is the solution of the Amerirsii 
merchant marine It can do no harm to an\ American 
Interest Our yards build no tonnage for the foreign 
trade, even If they could compete lodav, they could 
do no more than keep pace with the ever Increasing 
demand for tonnage 

If it is necesearv to subsidize to keep our alilpvards 
going let it be for steamers of the highest class and 
of high speed — 20 knots at least, steamers that will 
be of value In rase of war, and that can deliver malls 
nnd paaseugers to South American ports In quicker 
time than la now possible Such steamers will do 
something to atlmulate travel and Intercourse be- 
tween the nuiluuB of South America and the United 
Statea 

The great lines of traffii are operated bv steamers 
of moderate speed and low- cost of operation, and 
until we can build steamers of such a tyiie as cheaplv 
as foreign builders, Amerirans should be allowed to 
buy foreign built steamers with the privilege of Amer- 
ican registration to ply In forc-Ign tiade onK With 
the passage of such ii bill, tonnage under the Aniert 
can flag would rapidly increase and our commerce 
correapondingly expand, and not the least Important 
benefit to follow, will be that our battle fleet will 
have an ample supply of colliers and Irsnspoits 
Chicago, 111 Chahus Di pesff 


engine cleaning and providing Increased milrnge ]ier 
engine, the oil caiiaeity of the tender being about U.u 
per center that of coal, freedom from phvslial fiillure 
of firemen to extreme hot weather, deliveic ot oil 
being unaffected by labor c-onditlons, the co.il sima 
lion neceBsttatlng In some Instances benw Hlorage at 
great expense, greater cleanliness In liandllng all 
passenger trains, lack of smoke and tinninnltv fiom 
rlght-of-wav forest fires 

The expense of equipping the average leu miiotlve to 
bum Oil Is about $800, and the cost of large steel 
storage tanks Is about 26 cents iiei bnirel but the 
naaaaaary terminal facilities for handling nil coat 50 
par cant leas than tha amount required to handle coal. 
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Th« TmId turbine teatinK plant at the Ediaon Wateraide Station, New York. 


The Tesla Steam Turbine 

Tht* Rotary Heat Motor Reduml to Its Simplest Terms 


I T will Interest the readers of the Scikntihi Amkhi- 
iA\ to know that Mkola Teulu, whoee nitntaOon 
niiiat. iiatiiially, atand upon the (ontrlbutlons he made 
to elertrlral englneerlnir when the art was yet In Its 
eomparat've Infancy, Is by training and choice a me- 
chanical engineer, with a strong leaning to that branch 
or It which Is covered by the term '‘steam engineer- 
ing" For several years past he has devoted much of 
his attention to Improvements In thermodynamic con 
veislon, and the result of Ills theories and practical 
experiments Is to be found In an entirely new form 
of piltnc movers shown In oiieratlon at the Waterside 
station of the New York. Ediaon Companv, who kindly 
placed the facilities of their great plant at his disposal 
for cattying on exiierlmental work 
By the courtesy of the Inventor, we are enabled to 
publish the accompanying views, representing tiie 
testing plant at the Waterside station, which are the 
first photographs of this Interesting motor that have 
yet been made public 

The basic principle which determined Tesla’s Inves- 
tigations was the well-known fact that when a fluid 
(steam, gas or water) la used as a vehicle of energy, 
the highest possible economy can be obtained only 
when the changes In velocity and direction of the 
movement of the fluid are made as gradual and easy 
as possible. In the present forma of turbines in u'tilch 
tbe energv Is transmitted by pressure, reaction or 
Impact, as In the Do Laval, Parsons, and Curtiss 
types, more or less sudden changes both of speed and 
direction are Involved, with conse^iuent shocks, vlbra 
Hon and destructive eddies Furthermore, the Intro- 
duction of pistons, blades, buckets, and Intercepting 
dcrices of this general class. Into the path of the 
fluid involves much delicate and difficult mechanical 
cnustrurtlon wbich adds greatly to the cost both of 
produrtlnn and maintenance 
The (icsldciata In an ideal turbine group themselves 
undci the heads of the theoretical and the mechanical 
The theoretically perfect turbine would be one in 
\ hich tbe fluid was so controlled from the Iplet to the 
I xhnuBi that Its energy was delivered lo the driving 
shaft W'lth the least possible losses due to the mexthan- 
Ical means employed The mechanically i>crfect tur 
bl^ie would be one which combined simpllc'ty and 
< bcapnesa of construction, durability, ease and rapidity 
of repairs, and a small ratio of welg^it and space oc 
cupled to the power delivered on the ahaft. Mr Tesla 
maintains that In the turbine which forms the subject 
of this article, he has carried the steam and gas motor * 
a long step forward toward the maKlmum attalnabln 
officlena#; both theoretical and mechanloal. That these 
claims are Well founded is shown by the fact that In 
the plant ht the Edison station, bs Is securing an 
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output of atK) horse-power from a slaglaotage steam 
turbine with atmospheric skhaust. weighing less than 
2 poimas per horse-power, which is oonUlnod Within 
a 8pac« measuring 8 feet by 8 feet, by 2 feet In bel^t, 
and which accomplishes these results with a thermal 
fall of only 180 BTU, that it. about ono-thlrd of the 
total drop available. Furthermore, considered from 
the mechanical standpoint, tbe turbine la astonishingly 
sintple %nd economical In construction, and by the 
very nature of Its conslruotlon, should prove to pos- 
sess such a durability and freedom from wear and 
breakdown as to place It, In theae reapects, far In 
advance of any tyi>e of steam or gas motor of the 
present day 

Briefly stated, Tesla’s steam motor consists of a set 
of flat steel disks mounted on a shaft and rotating 
within a casing, the steam entering with high velocity 
at the periphery of the dtaks, flowing between them In 
free spiral paths, and finally escaping through eshaust 
ports at their center Inatead of developing the energy 
of the steam by preaaure, reaction, or Impact, on a 
series of blades or vanes, Tesla depends upon the fluid 
properties of adhesion and viscosity — tbe attraction of 
the steam to the faces of the disks and the resistance 
of Its particles to molecular eeparatlon combining In 
tranamlttlng the velocity energy of the motive fluid to 
the plates and the shaft 

By reference to the accompanying photographs and 
line drawings, ft will be seen that the turbine has a 
rotor A which In the present c-ase consista bf 85 4at 
steel disks, one thirty-second of an inch In tblehnsaa. 
of hardened and carefully tempered steel. The rotor 
aa asaemhled'^U 8^ Inches -wide on the face, by 18 
laches lit diadseter. and when tbe turbine is running 
at Its maximum working velocity, the Uaclerta] is 
never under a tensile stress exceeding 50,008 pounits 
per sonare tnob. The rotor Is motmted In a oaatag 
D, Which Is provided with two Inlet noadee, B 
for nse In running direct and tr tor reversing.'' OpOn- 
Ings C are cut out< at the central portion of the dhrtU 
and these communicate directly with exhaust ports 
fprined In the side of tbs casing. 

In operation, the steam, or gas, as the cage may ha, 
is direotad on the periphery of the 41 Afcs thv«lll|^ the 
no«!e B (which may be diverging, «ti*lllht at 
verging), where more or lass of Its bxpaiurtv* hnefliCF ' 
it oopysTted Into velocity energy. Vhan the nncCI^ 

Is gt revt, th» radUil and UngWial toftm dns «q IlNt 
pregfure and velsplty of tbs ataamaanfle tt to 
■ a «Wh« dhart evrved ^th to#ard the «mM gittWtoat!; ’ 
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ime ipl tfa* pnwent iutblse, tiie particiee ot high eAclmcr -wben we conalder that the beat-drop. 

'MmpMe a nut»hcr «< tuna around the measured hy thermometers, is only 130 BTU, and 

feMorO npachlog the exhauat. oorerlDg Hi the that the' energy ttmnefomiatlon is effeoud in one 

Ih^tlthe 4 linear jHlth wttee U to W feet In stage. ShKe ahout three times this number of heat 

iWrlttc ita pr(;grew from ItUdt to eghaust, unite are htaitable In a modern plant with super- 

aiid jireawre of dbe steam ate laduimd heat and hli^ .vamtum, the above means a consump- 

IfMvet the ehhatist at 1 -or 2 ^OiuU gage tlon of teas than it potmds per horse-power hour in 
^aa pw tin/, - aucb turMnee adl^lted to take up the full drop. 

I ' a tN U lh p - the^atoaW'or gaa . Under eartatn condttlona however, very high th«r- 

nmiportton- mal eOole&tlaa have bean obtained which demon- 
artUbh 'ta at strata tiut la, large maehtnea bated on tWa prln 
a '^totefmuoi toward t^ oeal^'af^ 'thia disks and la clple, in wftldi a very amall slip can be aecared, the 

eqaal to the tangvnttal velocity «A ^ staam. Hence steam consunmttoa will be much lower and should, 

tha.lVil|l«tanaa to tadlal escape is very gteat, being Mr Teela sti^, ahproxlmato the theoretical mlni- 

ti iyU l y tttoW) a ithna sa t - ^y -.tlMi whtrtludsil 'forge ■ acting mnm, thus feaulting In nearly frictionless tur- 

'On# .HtoSt 'desir- 

I , 

nfisraly efosing the right-hand vahre ^ 

ahd opening that on the left. J •( t ^ "nriT K ' ' '* 

It le evMent that the principles of vM* i|^H|'' ' 

this turbine are equally applicable, sl^ ■: / •; ’M\t , 1|H|' 

by slight rooaiflcations of design, for jL^/L ' 

Its use as a pump, and we present s ,| L ^ J 

phetograph of a demonstration model * Cl ^rrr . , . .^ f I ' l * \ i ~ 

which is In operation In Mr, Tesla's jv 1 ^ 

office. This mue pump, driven by L Section^ views. Spiral path ol 

an electric motor of 1/13 horse-power, 

delivers 40 gallons per minute against Details of tgrfaine. 

a head of 0 feet The discharge pipe 

leads up to a horlsontal tube provided with a wire bine transmitting almost the entire expansive energy 
mesh for screening the water and checking the eddies of the steam to the shaft 
The water falls through a slot in the bottom ot 

this tube and S*ter passing below s baffle plate flows a is. 

In a steady stream about Inch thick by 18 Inches ®®“** Striklll* Coal Fas^ 

In width, to a trough from which It returns tp the f ^81' y^**" *he United States mined 501, .'>90.378 
pump Pumps of this character show an sfflclency ' *-^hort tons of coal or nearly two-flftha of the year’s 


while all the coal whlih had I 
1896 was 3,188, 174,1 19 tons 

Incredible as it may gociii, at 
Increase the ten year period bet 
will show a production gieatei th 
In the United States prioi tu U 
capita production of coal \>aj< a 
of a ton. In 1870 the per rspll 
creased to nearly one ton, in 1 
in 1900 It was S% tons, and in 1 
tlon of 9137B.268 the production 
for each person 
Last year 726,030 men mined 


1 all the coal mined 
r> In 1850 the per 
llh^ over one-fourth 


DaUlk of tgrbino. 


tnia cuoe ana sner passing neiow s name ptate nows a i?. 

In a steady stream about Inch thick by 18 Inches ®®“** Striklll* Coal Fas^ 

In width, to a trough from which It returns tp the f ^81' y^**" *he United States mined 501,590.378 
pump Pumps of this character show an sfflclency ' *-^hort tons of coal or nearly two-flftha of the year’s 
favorably comparing with that of centrifugal pumps * '“tal production for the world This coal would load 


and they have the advantage that great heads are ob- * fraln stretching back and forth across the United 

totoftble ecoapralcally In a single st^. The runner is States tnm the Atlantic to thij Psclflc 33 times— n 

mounted In s' two-psrt volute casing apd except for triHb fipproklwatoly 100^ mllee long Eleven years 

the fact that the place of the buckets, vanee, etc , of the »*» the Dnltod States for the first time surpaesed 

ordinary centrifugal pump Is taken by a set of disks, threat BrlUtn with a production of 253,741,192 tons, 

the construction Is generally similar to that of puntps only » »ttle more than half of last year’s output 

ot the standard kind Imjrease of the coal output of the United 

In conclusion, It should be noted that although the states fer 1910 over that of 1909-40.781.762 tans- 

expertmental plant at the Waterside station develops 'vas greater than the toul production of any foreign 

200 horse-power with 125 pounds at the supply ; 

pipe and free exhaust. It could show an output r~' "" ^ 

of son horse power with the full pressure of 

the Edison supply circuit Furthermore, Mr 
Tesla states that If It were compounded and 
the exhaust were led to s low pressure unit, 
carrying about three times the number of disks 
contained In the high pressure element, with 
connection to a condenser affording 28 to 29 
Inches of vacuum, the results obtained In the 
present high-pressure machine Indicate that the 
compound unit would give an output of 600 
horae-power, without great Increase of dlmen 
slona This estimate Is conservative. 

The testing plant consists of two Identical 
turbines connected by a carefully calibrated 
torsion spring, the machine to the left being { 
the driving element, the other the brake. In 
the brake element, the steam Is delivered to 
the blades in a dlrectjob opposite to that of 
the rotatton of the dlaka. Fastened to the 
abaft of the brake tufblne Is a hollow puller 
provided with two dlanutrioally opposite nar- 
row alptk, and an incandtocsnl lamp placed In- 
side eloM to , the rim. As the pulley rotates, ^ 

..tw# flashes af light p#aa out of the same, and ‘T —. -f — ^ — '* 

tuMos of coasotlAg -jalmto and lenees. they ^ who,rto*o» .Ltkw riwrty of of o.t euk. to .oeh«. t.. dUm. 

carried areund the plant and fill upon two Aovatautemrin som-vown oo toit. 

rotating glaaa mirrors placed batdc to back on | 

«|a shaft W the dlflvtog turMhe ep that the ToiMm 'Wtt#;«HMr hsif of oaalBg removed, 

cehtor line ef tte silver ooatings cotnMfles with * 

ails of the Shaft. ., The toirrors aw so set that country esp^ Brltala, Germany, Austria. Hun- 



AamkHvMtodn Som-vo' 

IM sW swMT hsif of 


hsif of easlBg removed. 


■wiMMt there Is no torslim on the airing, the light 
..preduoe a ItimiBOus spot , siatlonary at the. 
.afe, 4^,2|»e sohla 11^1 as SS>M ^ on. Ihe 


gary. o*')flrt»ee. . 
■ntft 


made In spite of a serlee of labor Btilkee participated 
In by 216,640 men The loss in 
wages alone amounted to iicarlv 
»30.000,000 

The quantity of coal used for 

a > making coke in the ttnltod States 

for metallurgical purposes was 53 - 
187,450 tons. This la additional to 
by-prodprt coke produced In gas 
manufacture. 

The total production of coal In the 
United States at the close of 1910 
was 8 243,351,259 short tons This 
plus the estimated loss Incident to 
mining makes a total exhaustion of 
13.395,000,009 tons The United 
State* Geological Survey esllmater 


tons This original supply leas the 
exhaustion at the close of 1»U» leaves 
an apparent supply still available of .1,062,808,972,000 
tons, or 99 6 per ccuit of the original supply In othei 
words, in all the time since coal mining began In the 
United States the draft upon the original supply In- 
cluding loss in mining, has amounted to less than 
one half of one i>er rent At the present rate of pro- 
duction of approximately half a billion tons a year 
the coal reserve of the United States would therefore 
last 6,000 years At the present rate of Increase In 
production, however, those three thousand billion tons 
ot coal In the ground would last only a few genera- 


Forei^n Studento in America 

A DDREIS8ING the House of Representatives on the 
i amany new activities of the United States diplomatic 
servlc-e, Representative Foster, of Vermont, late 
chairman of the House Foreign Affairs Com- 
mittee. recently culled attention to the effori 
made bv our diplomatic and consular reppe- 
sentatlves to advertise the United States as an 
educational center, an undertaking that has 
been fruitful of results 
One of the outcomes of this program was 
the formation In Buenos Aires two years ago 
of a United States University Club, which has 
been the means of sending at least 20 young 
Argentinians to this country to he educated 
Under the ausplrcB of this club lectures are 
given on unlversit) life In the United States. 
Illustrated with a large number of appropriate 
slereoptlcon views Negotiations are now under 
way for an Interchange of schoolboys between 
the Boston High Sc-hool of Commerce and the 
preparatory department of the University of 
La Plata There are now at least 400 latln 
Americans studying in the United States, and 
the number Is steadily Increasing 
Through the efforts of our ambaasador at 
Constantinople supported bv the State Depart 
meat, Columbia University has voted to nv 
J celve, free of all tuition charges, three students 
annually from the Ottoman Empire for the 
next ten years, to pursue courses of study In 
any of the deicartments of the unlversltv 
Theae students are to be selected by the Otto 
man government, with the advice and approval 
of the ambasaador at Constantinople 

The education of Chinese students In America, a mat- 
ter In which the United States government has alwavs 


1% i« -|^f4|*eto4 m flWto indloatoa 


Oraat Britain and Oermany. 


» United States taken a kindly Interest, is assuming e 


*toU ftiam-MmV mars coal tltob W foreign supportdd by the different Chinese provi 

The ^trTTbFmlSt' toVW or elght'io-year periods the remitted portion ot the Boxer Indcmn; 




portions. These students now 
and 900. Half of tbeae are "g 
supported by the different Chln« 


'dt "tfcU de^' ay# ficenyate' and l^tve 
'l*.. 2 «ihliJg at 2,000 


the coal decade baa been about 

eq#at to «»^4tt|*i*iatooWrt Of coal previously mined 
In the Ual9»fl Thaa In the 10- yean between 

1SSS aiC# 1TWW the prollaetlon was 1,886,0W.641 tons. 


toe*, aiid, i#l* h fim , n&tmtt, > h«tk* 1SSS wf® l*2e 'yroilaetion was l,886,0W.64l tons, 
^Bha ' toWsttowWnn under whUe tlto Itowunt of coal mined prior to 1895 

diwlawt l» -*• pdflod* was nnly tons, In the 10 years hetweeen 

hoar-et vW 12W a»i 4*W th#* flvoduetlen wss 13*2.402.7 46 tons. 


Insure that the Indemnity students coming to t 
United States should not start with a scrio 
handicap, bnt be fully prepared to enter the Ame 
can colleges, an academy has been cBtahlished 
Faking by the Chlnsse government where theee si 
d«nts receive preliminary InstUctlons nncler Anieric.; 
teachers * 





The biplane on the wire, balanced on two gtijra. The madilBe in ^ air after tearfo* the win. 


Launching an Aeroplane from a Wire 

'The New Curtiss Naval Flying Machine 

far the moBt serious problem whi<h (oiifrontg warship Two monthe loler he aucceeded In startlnK equal fcUcitr. At Hammondaport. OB Lake Keuka, 

the Navy Department In Us effoit to utilize aero- from and alighting upon the ‘'Pennsylvania" Curtiss has been making exportmeots which ahow 

l)liiiu's Is the dlfflc'ulty of pro\iilliig a suitable launch- Remarkable as this arhlevement was, It la obvious that It Is pooslble to launch a hydro4Wiroplan« from 

Ing and alighting gear Everj one knows nowadays that warships cannot carry about with them platforms a wire cable. PerhapB ths most tuccossful trial* w#r« 

that before It (sn really fly, an aeroplane tiiiisi be In of such size In action, every piece of unnecessary ap- made by Ueut KHIson. According to Itfr. Gortls*. 

innttnn that, like any soaring bird. It must make an paratus, eiery Incumbrance. Is simply tossed overboard It Would only bs neceaaary to stretch ope Wire from 

Initial lun In order to gel nii sliced Alighting on Tbo platform unquestionably would have to go with the boat deck of a battleahip down to tb# bow. On 

land has always presented Its difficulties, Indeed. 11 the rest, if the ship Is to be fought at all thU cable tb« hydroplane glide* down, balng kept 

n ay be hufelv said that the landing i hassls us we Mr Ulenn H Curtiss seems to have succeeded In from falling by two auxiliary wirM which mpport 
know It Is capable of much Improvement How overcoming these difficulties, by adopting the hydrb- the wings until the machine gets up sulBotent headway 

much moie difficult niust It be to land on water'' plane construction. He has shown that It is possible to keep Its own balance by means of the aliaroaa or 

'I’hc- first exfierimeiits which wcie made in our ua\ v both to start from the water and to alight upon It other control 

with the aeioplaue InioUed the use- of a rather ex- with comparative ease and safety In a word, be de- 3uch a launching gear does not Interfere In any way 
tensive platform on the forecustlo of the scout crulgc<r vised a ty|K* of flying machine peculiarly adaptetl to with the guna or armament and can be stowed away 

"Bli mlngham ’’ Down this platform, at u fairly steep the needs of the navy after U has served its purpose In a very shprt time, 

angle Ely in a t'cirtiss bl)ilanc. ran on November Kth of The problem of providing a suitable launching gear. The experiment shows that whenever the sea Is too 
last yeai, and for the hrat lime hi history succeeded which can be used when the water Is too rough for ths rough to permit the hydroplane to rise frotp the wave*, 

in launching a flying mac hine from the deck of a hydroplane float, seems now to have been solved with It can always take the air by meana of thg cable. 


Submarine Cables and Longitude Determination 

The Improvements Devised by Colonel Bourgeois 

Hy Jaetjues lioyer 

A .\’ accurate comparison between two astronomical by electro-megTiets, so that sach pen make* a dls- occurrence of any other event. Tor tjw ^cterinlaa- 

c locks, situated at a greai distance from each tlnotlve mark on the same unitorntly routing cyt%ller ttoQ{ of longitude, the. eleetroc-auCB^ of pw 

other, can be made bv overland telegraphy, hy means or moving strip of paper, when th* circuit of jis Wee- 1* connected with the clock at the dlstsint etatlon. 

of which the time signals given by both docks are tro-magnot Is made or broken. Usually one pen saarke In order to detenWne the difference of longitude 

tefcirdcd, side by side, on an electric chronograph at the time by the local clock, while the Other records between two stations by this tnethod. It U necaseary 

each station The ordinary electric chronograph Is Signals ?nade by the ob**rver, on the pessgge of 0 to trah»mlt from each sUtton to tb* other currents 

iirovldc'd with two peps, or writing points, operated star Over the wires ot the transit instrument or the { cimUrntd nn pttte tw.) 
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Current Astronomical Events 


A; , W « MMMIM 

A- ff rntmmm, 

r. 

to bitTdiy i 9«t»DB Ui7«b«r« wHiff to not 
1 latoMiilWtt In « ttoHMl, a»i tt Uu preimt Um« one 
to tnch i^tyUt without the ftt4 of a te)e«cop«. 

\ ;l^ 'll net »t th« umH of rtolbnttr to th« 

''|iAi 'eito can he reiHi)(r oun hr 

W«»' to ,•»»• M 'tow mtotttw watching 

Jtshw* to aatoonwisere (to'i'Bro^e. or 

; =@IK^ OB the night of Jato Mtb 

■’ ritotouii Wmot-eoeker «t ‘Geneva, N. Y-. ■When 

ahj>eKre4 aa a toint hairy star, without 
4 toil, hPtitoUr uhllke the popular 14« of a eomot. 
O^torvitlone on ttato and < the followii^ tow n|ghta 
gave Mtronoment the opportunity of ealcuiating ite 
path with mpoot to the nun, and in relation to the 
earth- Tbeae caleulatlone fumtoh an ephetneris 
whidt .Sivaa the poaltion in the eky where ttM ooneet 
may he found Sueb a calculation h a laborloui 
piece of work, which muat be don6^;4**h great pre- 
etoion, and with care that no mtotake| are made In 
the additions and suMractloaa Ordinarily when a 
comet to discovered a parabolic orbit la first com- 
puted, tor this calculation is the eesteat and presents 
the fewest dtfilruttiea. Such an orbit to quite an im- 
poeetbie thing In aatronomy, but on account of the 
atunpUctty. It la adopted becauee It gWOs the poaltion 
of tbe comet near enough for all practical purpoaes 
If the comat to an interesting one, |r if U Is the 
return of one formerly discovered, then the more 
difficult elliptical elemeote are calculated. In tbe case 
of Halley's comet, this wae an eaceptlonalty dt^lcult 
undertaking, for the "pertorbatlons” of attraction of 
the varlone planets led to serious complications. 

Sereral sets of calcutotteiu have been made for 
Brooks’s comet, one of the moat rellSble being that 
of F Sr. Beagravo of Providence, R. I. -'The ephemeris 
for tbe end of September and beginning of October 
follows 

nwe. Rtol't Ancenelon, DsCHnsUoo. 

h m •. d«*. w. ». 

September list . . 16 31 IG 4- 83 0 39 

September 26 tb 14 51 17 49 21 7 

September 29tb - - .. 14 17 44 44 53 66 

October 3rd 13 49 62 40 6 42 

October 7th 13 26 46 84 61 0 

The amateur with his small telescoiie antf circles 
can readily find tbe comet from this table. Right 
asceneion and declination In the sky correspond to 
longitude and latitude on the earth. A ship at sea to 
located by knowing Ite longitude and latitude, or New 


Brooks’s Comet; The Harvest Moon 

York city to found by knowing that Its longitude Is 
74 degraea waat, and ita latitude 40 degrees 48 minutes 
north- The stare are kept track of by means of their 
rigfat aaeSiAtoocs and declinations. , As we can locate 
PhSadaii^itta from tbe tact that it is ninety miles in a 
oertaln direction from New York, so we can locate the 
g comet from Its position with respect to the stars with- 

, out paylig attention at all to tbe figures which give 

1 the right aaoeosloaa and decllnatians 


The psdh mt the Brooks eomet. 

On September Snd a photograph by .Prof Barnard ex- 
hibited a tail eight degreoe in lengtb, which corre- 
sponded In extent to 10,900.000 miles. At the same 
time the head measured ‘600,000 rallea across The 
comet was closest to the earth on September 17tb, 
when it was readily visible ae a fourth magnitude 
star It wsa then forty-eight mtUion miles away from 
us. Stoadtly the comet to apeedlng toward tbe sun. 
the great central lumlnory which exerts its attractive 
Influence on all bodtM of tbe solar system On October 
27th, the comet will be at perihelion, when It will be 
45,000,000 miles distant from the sun. which Is as 
close as It will approach that body At the middle of 
September, the comet was a circumpolar object et 67 
degrees north declination Its motion has been south 
west mors than a degree each day 

On September SOth, the comet will be as bright as 
the fifth {magnitude and call be quite easily found 
near the end of the handle of the "Big Dipper.” The 


handle takes a crook In II at the well-known double 
star Mizar Follow from Ml^.ar to the end of the 
handle, and In a straight line five degrees farther on, 
the comet may be seen, oi in other words, the comet 
will be about half way between the end of the handle 
of tbe "Dipper" and the third inagnltudn sfai Oaninia 
Bootls The comet will set about 10 o'clock Onu 
should look for It Immediately after sunset (though 
the moon will Interfere somewhat) la-fore the comet 
gets too near the horizon The comet's ra|)ld motion 
makes it set earlier each night, so that on Oclobei 7th 
It sets at 9 P M It will soon set a« early as the sun 
when It will become Invisible to be seen later in the 
month before sunrise 

Though the head of the comet has been quite bright, 
its tall has been diffleult to see in the teleajo))e because 
It is so faint It needed a long exposure to pho- 
tograph the tail 

The world Is still waiting for a brilliant comet to 


grama, one which will rival the great comet of 1882 

The Harvest Moon 

By Frederic R. Honey. Profeeaor of Astronomy 
I at Trinity College 

T hu term 'harvc'st moon,'' orlglnulliig In Kngland, 
where the brilliant moonlight of several consecu- 
tive evenings aided the hat vesting of crops, is the 
popular expression for the moon al Us full In the 
month of September in northern latitudes This phe- 
nomenon of esrlv rnoon-rlse is dei-endenl upon the 
degree of retardation of the moon’s rising, as affected 
by dlfferenoe In latitude As conditions In England 
are e»))ec-lally favorable, full moon-rise at harvest 
time therefore occurs earlier than in the lowei lati- 
tudes of this country Following out this law of re 
tardatlon. It is a matter of course, to look for a yet 
earlier rising of the "harvest moon” In the far north 
of the Scandinavian peninsula; and an e-xtremely 
opposite condition In the corresponding latitudes of 
the Southern hemisphere, where the "harvest moon" 
(If It were possible to use the term in this region) 
would oceur about the- time of the vernal Instead of 
the autumnal equinox 

Variations In the retardation of the moon's rising 
(a retardation which averages about r-i minutes dally) 
are due to comiUex conditions if ibc' earth’s axis 
were iierpendic ular to the plane of tbe ecliptic and 
If tha earth and mocin revolved In circular orhim at 
uniform veloelties aromicl their resjiectlvc- centers of 
motion In that plane, the retardation woultl obviously 
be constant But the e.irth’s axis Is inclined at an 





The Laboratory 

Some Suggestions for Home Experiment 


The Amateur’s Oxy-hydroi:en Blowpipe 


S o inniiv liilcri'Btlng «zperlmeDtB mfty be performed 
wlili till oxy-hydrogen blowpipe that It la almoat an 
i^^intliil of the amateiir’a laboratory With It not 
mil) Ilia) all) of the metalB (platinum and Iridium not 
ixiiiilpil) lip fused, but earthy bodies ae well may be 
(onihlncd wHli varloua metallic oxides The blowpipe 
Illustrated herewith was designed by the writer, and 
uaed for many yeara The construction is very slm- 
|ile Prniuic a swhel joint, such as Is Illustrated In 
I’lg 1 If a joint of that exact tvjie cannot readily be 
found, the amateur iiiav devise one from the fittings 
of a gas light bracket This joint should be firmly 
sei iircd to a base of hard wood, such as mahogany 
An ordinary brass blowpipe, of the type used in the 
mouth, should be secured to the swivel joint, as indi- 
cated at a In Fig 1 The best way to do this la to cut 
off the lower eid of the blowpipe, with a triangular 
file, twist a plec-6 of copper wire around the end, and 
press it into the joint, and then secure it by soldering 
It with soft solder The Joint should be alr-tlght The 
other part of the swivel joint should bo fitted with a 
device such as Illustrated In Figs 2 and 8 U con 
slsts of a piece of braas or copper pipe, of 'V-tneh 
outside diameter With a hack-saw make a cut In 
the pipe at the middle, as Indicated at 6, c. Fig 2 
Insert n small strip of brass or tin plate In this cut 
and solder It firmly In place, making sure that the 
joint Is air-tight all around, so that the pipe Is divided 
Into two separate compartments Drill two small holes 
In the tube, one at each side of the tin partition Then 
solder a nipple tl to the brass tube, so that It fits over 
the holes just referred to In every case the soldering 
should be so done as to prevent leakage of gas or air 
at the Joints The nipple ri should be screwed Into the 
‘ swivel Joint, as Indicated In Fig 1 The two sections 
of the pipe may be connected by rubber tubing to the 
oxygen and hydrogen sourc-es of supply In order that 
the rubber tubing may be firmly held to the brass pliie, 
It is best to solder a ring of brass wire to the edge, 
forming a flange 

The hydrogen (carbureted) may be obtained from a 
gas bracket after removing the tip or burner The 
other side of the tube, marked o in Fig 3, should be 
connected to the oxygen supply, which may either be a 
cylinder of compressed oxygen, a gas holder, or a gas 
bag In use, first turn on the hydrogen or the coal gas 
and light It at the noMle of the blowpipe Then 
gradually turn on the oxygen The two gases will 
commingle in the nipple d. and In the swivel Joint, and 
the presence of the oxygen in the gas will Immediately 
be attended by a reduction of the length of the flame 
Turn on the oxygen slowly until a very brilliant bluish 
green flame protrudes from the blowpipe nozzle This 
will indlrate the hottest flame obtainable from the 
mixture In case of an excess of oxygen, the mixture 
will Ignite within the blowpipe, producing an explo- 
sion, which, however, will not be of serious propor- 
tions A piece of battery carbon forms a very good 
fusion plain upon which (he material to be treated 
may be pi aced 

- Blate dust, graphite, 

I I 1^ glass powder, and 

LI I many of the metal- 

J, J lie oxides, may be 

[ „ ^ ] fused with thU 

l. J ii - 1 ,1.1 r„ . 4 blowpipe A small 

quantity of powdered 
Iwrax aids the fu- 
slon of the oxides 
Metals of any kind 

t S ^ welded to- 

* I , ,y 1 ’ getber, even piatl- 

• num. The blowpipe 

may be used to pro- 
1 due® a brilliant llme- 

1 light by letting the 

I flame Impinge upon 

cf h . ' j a stick of common 

lima, mounted on 
the end of an Iron 

I LJ 1 wire rod, and shaped 

» I "— '< 4 with a file with a 

A boiMKfiiaila blowpipe. bole at the center of 

the cut drilled with 
a brad awl A ll|Sit of from 200 to 400 candle-power 
can thus be^4fl?oduood, with which excellent photo- 
graphs may be taken at nlght- 
EJxperlments can also be made with blocks of mag- 


nesia, zinc oxide, oxide of alroonium and compoands 
of these and other tafuslhle oxidca, all of which, wltl 
give a brilliant light of varylag color generally wlUumt 
fusing Diaslmilar metals can he Joined in the form of 
wire without special fluxee. Should a flux be required, 
borax answers the purpose very well, or boraclc acid. 
The fusing together of different metallic oxides by the 
aid of boraclc add flux will often produce excellent 
imitations of precious atones. 

An excellent illuetmtlon of the explosive properties 
of a mixture of oxy-hydrogen gas can be shown by 
blowing aoap bubbles with the blowpipe, and allowing 
the bubble to float In the air; then apply a Uhhted 
taper The report upon Ignltton will be deafening. A 
soap bubble blown at the tip of the bknrpjpe. utd tbs 
gat supply cut off will set In ths same wsg, b«t tt is 
better If It be allowed to float In the alr.> 

The Standard Black 

By A. L, Hodges 

T he question often erlaes, Wbst Is pure black T 
Teachers of physics say that black Is an absence 
of alt color — that is, no matter what light falls en a 
pure black substance none will be reflected, all being 




absorbed. Ther*' Is no such substance known to man 
which will do this thing but, as <isual, ingenuity has 
overcome this disadvantage. The standard of black- 
ness and. than which none can be blacker. Is simply a 
bole in a black box The physical reasons for this 


Oonstdertng its ewt, llttataow. nCd giaoBotl^t.tho 
ordhutT ten-oent Uoycle pump Is « ronjgiitaWtt jftdog 
of •nttmtot. If we dealr^ « moddntto 
oompreeaed nir to operate, for exuvpl*, gn air > 
or a toroh->-it is only necessary to aolOsr n 
valve to a suitable tank and connect our 
But, you aty, bow are we to got the aJr out cf( the 
lankT In Figs. 1 to 4 la abown the Method of C(m> 
verUng a bicycle valve into a noefllO yatv»*-aaMS «n 
exoalleat aeedle valve, too, beeaum when tt ooinot\ 
to b^ing air it is hard to beat a bicycle ralto, K 
will retain air for monthe. The valTS in Fig. J Is 
drilled at the hsae of the threaded portion, add is 
provided with a email braes tube, fitted into the 
drUied hole and escurely soldered The c^) !■ drilled 
through the top and threaded for a screw, which, when 
Borowed far enough down, pushes the little valve stem 
down and thue letg the atr escape A very small 
leaAags may occur around the rubber gasket in the 
cap, hut this is negligible, as It occura only when 
the air le being drawn. If cutting threads la an In* 
coFttvealent operation, procure an ordinary nipple and 
efuAe, Flic off the top of the cap, drill a hole In Ita 
top, at on the nipple and oecure It with solder. The 
reoditinff cap will then be as In Fig. 2 Cut off the 
threaded end of the spoke and solder on a round cap, 
so as to form a suitable screw. 

The somewhat neater valve shown in Ftg. 3 may 
be made by filing off all the threaded portion of the 
original valve and discarding the cap entirely. The 
small Bide outlet tub« ie provided os before, and the 
nipple la fitted and soldered directly into the top. 
The regulation of th« air supply Is very sensitive. 

K three ordinary ten-cent bicycle pumps are ar- 
ranged so as to be operated from a crank shaft with 
a fly wheel, we obtain a small triplex pump of good 
capacity and very uniform delivery. In eueb arrange- 
ments It win usually be found more satisfactory to 
make the delivery from the lower end Instead of 
through the hollow piston rod. In which ev4mt the 
letter must be soldered up and the lower end pro. 
vlded with a suitable outlet tube. Where It la not 
practicable to have the valve attached to the air tank, 
solder It to the lower end of the pump, ee In Pig. B. 

Fig. 6 shows the ordinary bicycle pump cifanged 
Into a vacuum pump The cup leather is reversed, 
the piston rojl la closed, and a valve la soldered to 
the lower end in the position llluetrated It ht hardly 
neceeeary to remark that eucb a pump will not pro- 
duce a blgb vacuum, but It will compare very favor- 
ably with the best platen pumps, and will be found 
useful In many experlmente requiring a greatly re- 
duced air pressure 

Bometlmee tin cane, auch as groceries oome in. 


are easy to see The only condition necessary Is that 
a minimum number of rays of light shall be reflected 
from the standard of blackness. To show the advan 
tage of the bole wb will contrast the rays reflected 
from the black face of the box with the number com- 
ing out of the hole. Let a ray beam of light strike 
the face and hole normally or oMlquely The face at 
once shows itself lighter than the hole for this reason; 
The rays striking the face are diffusely reflected In 
every Imaginable direction and at every imaginable 
an^le, consequently an eye In front of the face wUl 
receive a certain number of these diffusely reflected 
beams But now consider the rays that go tbrongh 
the hole and that Strike the back of the box (also 
painted black, and ot a rough surface, as is the face). 
These will also be reflected in every imaginable direc- 
tion and for that rehtpn the majority of them will nqt 
come out of the hole but be caught on the inside of the 
face being either absorbed or reflected again Bo If a , 
fewer number of rays come oat the appearance will 
be the more black tp the' eye, aa the eye only "sew" 
wheil a ray Of ligh^ enters it. IllRstnUloiui of this 
principle are nasnuion. It one looks into ak opflh 
window of a house on a very bright day, eVeft, 
)vlndow looks simply like a MaxA hole— the 
ting In h) not refteotad back agalR IS naar tt>e amc^l f 
of entering, oven tbowgh the Ihsitfs wall be of tbs same^ 



color as tbs outside wall. 

Air i0 ftirnmn 

C 0SCP51®B8KIJ ak bag so^,yHitaa-a»5^^ 
expertmental aroi^ and ds so ot ifu 
It may not be amh^ to point «Mt tas poaslW0«ss:d|,j(; 
ordinary btcyole sugipltsa J« tala line of work. 






UMiinlc*! A4veilMiig NorettlM 

O f tiw many iiMianiM* aoiuKOes «m- 
ploy«d In adv«rtisinc. none have 
proved more effeoUve than tbe vmious 
meohaiuoat devioM whioh various inveaMrs 
hav* turned out from tune to tune. The 
puh^o in general lovee a mystery, and a 
device whioh apparentiy contravene* some 
gmimcd law uf nature is sure to receive 
much attention In Pig 1 i* shown an 
apparatus,* recently patenteil, which haa 
be^ guite suooMwful as an advertising 
novrtty. It oonsiste of a bottle suspended 
in an inoUned position and from its mouth 
theqc pours a constant stream of liquid 
into a tank. As there is no visible means 
for replenishing the liquid in the bottia, 
one would naturally expect it soon to 
become empty, but the level of the liquid 
in the bottle remains the same. Nature’s 
laws, however, have not iieen upset, for 
in the center of the stream is a glass tube 
of ttte same color as the liquid and, henoe^ 
invisible. The lower end of this tube is 
eonaected with a pump and the upper end 
extends up into the bottle so that the 
pump is ooTistantly withdrawing hquid 
from the tank mid foming it up into 
the bottle, whence it pour* out around 
the glass tube, thus rendering it invisible. 
So perfect is thd Illusion, that no hint can 
be gained from a working device as to 
the secret of its operation 
A clock, keeping excellent tune and con- 
sisting of a plate of glass on which is 
pmnted a dial, a bolt passing through the 
center of the dial and forming an axis for 
hastda, with no apparent ;dace for a clock 
movement, win always attract mubh 
notice. Recently an ingenioiiH jeweler in 
a West Virginia himtwr town constructed 


box is a magnet which is rotated by a 
small motor As the small ball endeavors 
to follow the magnet, it causes the large 
Bphwe to roll about the box lid. 

For calling attention to the excellenoe 
of a oortain brand of soap, the device 


intermittently expelled from the lips of his piix- in a 
the dummy by concealed bellows One his arm and 
of tlq' most elaborate of these signs, whinh air is tumei 
was roeontly patented, appears in Fig Then the an 
This is a hollow eresoent figure, whoso is hold in t 
convex face is studded with incandescent the buhldc i 




shown in fig. 4 was desigBod. Thisahowa 
a very grimy figure descending from a 
chimney into a biuda, from wiaoh he 
emerges dean and wgdte. dgures, 

however, me on emSi^’^bclto 

whksh are driven by <a Idddca ihPton 
Most people imaglae that the wooden 



one, using a pane of glass, and wood for Indian has a monopoly of the tobaei' 
the hands. Many a lumber ptok spent dgn business, but he has a oomjietitor i 
hour* oonjectiiWhg how it worked. It the dummy whioh ostensibly wuoke* ; 
made no dlfTerenoe in which position the oigar. The cigar, however, is Ukewiw' i 
hands were placed, they would promptly dummy and the smoke comes from a con 
revert to their ppoper, poatioft. The coaled pot of burning tobacco and i 
wooden hands were oarefuUy cowered with 

ttafdt, so as to oonoeal the watch move- , — ~ 

meats imlosed therein. The baUnotng of 
the hands was aoeomplithed by aa ingen- 
ious system of sMf^ng wtigfate. A nrnnber 
of Qip^ of tUe typi have bees patented, 
dne at ^ oieveiwst bung shown in Fig. 2. 

The enltitenHinte to the hands boose the 
wawh nmemenlxt the idufttog oounter- 

wehliMe* 

8, itooats a dwer apparatus for 
, AH that the sp«ota- 

*> BaHotgMKl box <to whkdi n 

lo^ lodsd Awl (Wttd but ofvtef 

ftm teovtog thin aitoen is ; 
imi apbiWb it bui a thin sheU, 

ptmoU meiamh : 

' - 

' IwW* the 


T^cekceALCo masnct 

CAOrtt THt BALI TO HOLi, ASOOttO 
JpOT mtnit OFfTHt IfOX 


Ggbte, and bulbs are also arranged in the belJowN unii the iiiechaniNin for working 
jgychcles and at the outer eml of the cigar, the various levers and (he val\ e are located 
kgki in the mouth of the figure At the in the box on which the automaton stands 
back of figure is a box containing a The combination of a flower and biit- 
BjpSaH ‘motor which operates mechanism terfiy (Fig K), is designed for (he display 
tog tintormittently (filming on and off (he of precious stones Hy means of a olock- 
lighta, tend simultanMusly with the turning work mechanism, a cavity in the flower 
IB nlternatelv o|Kin(Hl and <'Iow«d and at 

-- - the same time the wings of (lie Imltorfly 

and th(‘ pi^tals of (he flower an' movivl. 

Nothing IS (]m(A' so ooinfordng to a 
hungry man on a cold day as the stsainiiig 
dishis of food displayed in (lie windows 
of ri'Hiauran(s Main b d^sjatjilie has 
come to gnef wlieii a steaming disJi of 
corned bisif and cabbage has Iwcn Imuigtit 
(S) his attention in this manner A close 
examination of the disli w'ould have dis- 
closed a cleverly colKW'aled steam pqH', 
running from some distant Isulcr ami dis- 
charging through the bottom of the dlsli 
like the ooffee imp shown m Fig 7 Fig 1) 
' sliows how this idea has tieen utiluicd for 
displajnng effervi'sccul wines The stem 
of the wim glass is hollow and m the 
lower end is jilaoed a isiroiis ping, through 
which air is fomed by a coims'hJimI pump 
Tile pressur*' must be small in order Uiat 

f ' -''jjifiv ■ iff imualmg sparkling champagne A con- 
I !”’V'v v ' 1 I'ealwl reservoir is also eonms-ted with the 

i’ 1 I — hollow stem so as to keep the liquid m 

(he glass at a constant level, for a eon- 
oii of the lights, to blow smoke out through siderable jiart of the liquid will 1 k' lost 
the mouth of Iho figure m evaporation 

The blowing of soap bubbles is an The advertising value of noveltU'S of 
ocoupatioii usually accorded to ohildnm, this kind is unqncHtione<l and one is siir- 
bijf an automaton for doing this has been pnsed, m looking for pahuits on tins art, 
Iiatontod (see Fig (t) This figure dips to find that (he luimlier is so small Thi ir 



MECHANICAL ADVERtlSING NOVELTIEb 





scaniFiciaBHtt^ 


I 'C IS a ]iopul 


loii m genwftlly so gnWJ, Note* fw iBVenton whoeU m® *ui>pUed wife fee feripar Mid A' 

'i.'T.,s3 :rr; 

some fcpwial ooaditioBB wquiied by <m» aow«iw. +1,. nrn.tnrif auw UwM 

. „. , a I, o *—4. “®d fee loaoTation proved A Safety Device for Trolley Car#.— A nf 

A Fireman * Snake Protector ^ ,„,.h ^ desirable one feat more wow trolley car which cannot .tart wMe a ^ 

By Herbert T. Wade „u«)e at once and now they have been pnMen«er i. in the act of aUffafev or ALfeSftW^ rf 

ir fallacy that a fireman | *d'>P>'<*'l standard by that parfemlar boarthn* the ear hw beep in expertmcmfel 

d to endure almost any I coixx’rn They are .aid to have many u» for a short time at Borfemd, Me. u aveat a imn^lTefatlrtTi 


Hike, thank* to fee frequent j fe®»® “fe®*- It is Such a feature will prevent moat of t 


iisi‘ in llic daily press of such lemiB a* 
onokc l•atc^^i ’ Beyond certain limit. 
(■Mil the fireman is unable to withstand 
Hmi)k(\ and it interfi'ros greatly wdth liis 
fighting firtm at close range, cpocially in 


' wbioh i* almost a* great a ennsi^MM^ 

necessary to make some slight departure accident* which railway eompaniM are ^ 

from the usual shape but this la a very compelled to pay damagee for, and if aue- Jf ^ ‘ 1. Ka mnntbkd u 

tnvial matter ceJ^. will meel wife immediate adoption ^ ^ 

when-ver fee open end oar. are used. The 


Hiuoko, anU U inierrt'r^m greaUy with wntij^vw uw upciu wiiu uom art? u?«nA. iihj , ^rrinr't MWtentttiAU ^ mntiw 

fighting fires at close range, cpocially in { The Telautograph In Deaka-Telauto- invention oonai.ta of a hinged step wlneh ‘ , 

cellars (’onacquontly, for many years | tJraph machines, which reproduce a written i. deprenaed a distance of a half an inob jliu..t ai ..ujm ilcwn htto fiMi 

there has l>ccn a demand for a practical 1 message at more or leas distant stations, by a weight of lees than ten pounds. TW. * trsei ne 

smoke helmet or other device tliat wouldli>“vp been introduced into desk drawers, depremed position of fee step ha. the Without any poB» lOiy , OT 1 

siipph fresh air or oxygen to tlie fireman I for uso by bank presidenta and public men, effect of breaking an eleetrical (dreult con- ®®**J^* 
at work in an atroostihere imposaihie to ooahling the latter to make inquiries of nmted wife fee contnwtKir and the latter 

l)r..uthe I ■'‘’rks and secreiarie. without the know* fails to oloso by any act of fee motorman AAttfeer Wfffelllgfen Pninp PWMt fig- 

Though tliey ani used extensively i' j ledge of the eallor It is (xisaible to write while there is any Weight on fee *l«p. pita*. — The patent to Chaldee C. Worfe- 
Kuro[«. and supplied to a numW of ® messagi* under these conditions and The same principle has beep ap^ied to ington, No. 6a6i429, having inued Sap- 
Xmernaii fire departmenls, such devices receive an answer concerning the person- fee elevator which wifl prevont feat kind tember 26fe, 18^ expired on September 


e of iiie individual seated a 


firemen as cumbersome and of limited 
iitililv Nevertheless, Amcnoan firemen 1 
liave hei'n anxious to find suitable appara- 
tus of this nature, and the investigations 
of mine rescue exp<<rts vith such appliances 
have l>ccn observed with inWTest 
The fireman demands a light weight 
device that shall l>e simple and reliable, [ 
ready at a moment’s notice, yet easy to 1 
adjust and manipulaU* llndi'r conditions 1 
where a line of hose may be used, this has j 
tH*eii secured in a recent invention by 
James O Halloran of the New York fire! 
departmont, which tested in actual service j 
at a fire on Hiiptember lOlh, has been i 
found to work with great suocess Jt con- | 
sista of an auxiliary line of hose connecting 
with the outside an, thnmgli which pure j 
air IS drawn h\ the passage of the water 
tlirough the no/./.le of the mam line of 
ho«e, and dislnhuted by means of tube, 
connecting with a ru biter piwe covering 
the nom' and mouth of the flremau like 
the nose guard of the football player The 
device involves a oylindncal brass piece 
or collar, which 1. screwc>d ou the end of 
an ordinary' contnti nor/le, such as is 
found m the equipment of any hose wagon, 
To this is attaolied a brass pipe altout 
thnsi ftK'l in length which opens on the 
mam iKin', through which the stream 
Itasses, and (‘onnecls with the an supply 
hose already meuliotu'd. From this brass 
pijte are taken three flexible pipes which 
terminate m the rubber face pieces held j 


•es through the noxzle u sucks or 
le an from the outside through I 
I hose, so that It is available m : 
:•« for Itrcathmg through the flexi- 
, so long as (he water is flowing 
iciple IB very mueh the same oh 
iliar water-blast pump of the 
\, and the application sev-ms to' 
(s sui'cessful Its particular use-' 
ill be m eetlur fires, where dense I ( 
usual and gives great trouble to U 



A new device for Miabltitc firemen to rater emoke-Mm atmmplMMe. 


ul leaving fee desk c 
any" inquines 


lent which is so oommeu, feat of 36fe, 1811. Thi* patent Involve* fee 
gnulual (fioeing of fee valvM at fee rad 
of fee plunger .tixdce and ranblee a pump 
to be driven by .a direotsnotlng eUmiu 
engine wife an iDcr|ea*ed velocity and 
avidds wear and tear upon fee vmivm by 
slanuning. Worthington hte later jmfest. 
still in force among which ate Nne. 

584,534, No. 607,802 of July 3efe. 1886, 
Md No. 657,976 of September Ifife, 1800. 
The original Worthington pump patent, No, 
24,838, was issued July 18th, 1858, to 
Henry II Worthington and included two 
direct acting pumping engines propelled 
by steam or other fluid and so arranged 
that each engine antuauid fee inlet and 
outlet valve, governing the motive power 
of the other, thereby insuring the con- 
etant action of at least one pump piston 
upon tlie water and relieving the aellun 
of the pump from shocks and concussions 
This was one of fee most important pump 
patents ever issued and the invention was 
a valuable oontnbutiuu to the art to which 
It relates. 

MetnJ Ooth.—An entirely new product, 
which takes up a position about midway 
lietveen artificial silks and fee fiber, 
hitherto known which bave been made 
from metal, has just been placed upon the 
Oerman market by a weH-known Klbeo- 
fold firm. In contradistinction to the 
metal fibers so tar known, Heoar yarn does 
not consist of a metal core or niaui-thread 
spun round wife tinsel, it i. a cote, made 
of any suitable medium wbicii, by means 
of a special ehemioal ivooess, is i^tirely 
oovered wife a meta^ coating which 
becomes thoroughly incorporated %ife the 
core. At fee same time Ml the metallic 
lustrous partiMes aw so embedded in the 
exlcrpal coat that they arc protected 
against atmospheric or other extraneous 
Infitteaoes, and feus maintain their sbera 
- sBiolm-ladm atmoaplMtica. ^ ^ ^ indefinite perkid. The 

yarn is not only produced in fee orlgitud 
, _ . , , odors of gdd, silver, copper, old gdd, etc , 

Storting when a j^rson is just In 

of entering 1^ fee prospective alUhese colors are charaoteriaed 


j beinip onuihed between tb<> okt i 


k fine, Htrilring metallk luster which 


A striping M«w«c.-^tripi«g is a rad the wail of fee secton ^ ^ 

vrich of the fainter s art which requires of fee elevator flitoj^t f^ Wtrance reminhiccnt of silk and metoUki lusfem. 

citt quahflcatuMis and fee nian who "jightly under the weight of a person and combinations. The yam ott.li 1^ be 

. a reputoUon for gooa striping lias no this throws into action a ssfety device worked uo with arrificlM silk 

r of losing hi. job Cijrriages. motors, which prevenU fee .Uirting of fee ora. itTfdly 

B'hinery, farming implements and a , ,, ,,, ,, ^ 

■lit V ancy of rinillar articles are not Briek* Thai Ploat.-At the presrat Umc ^ Jid L.s, 


company ban to deal with many cell 
rtros and fee new .moke jirotiaMor will n 
only have the surest possitfic trial but w 
1)0 greatly i^pifeoiated hv the fin'Ui 
thenisclvos Changing conditionH in fl 
fighting demand Improvements in appai 
tus and mefepds, and the misihann 
traming n^w wing rpoeived hv firemen 
l)ound to produce mMiy ingenious invr 
tionn. of which Mr HaHofan’s smoke jn 
toe tor IS a sample. 


reHsure di»- 1 not Htnped This has always been done feat will float but such a thing will be 

ircseniH the bv hand, the painter using A long hatred regarded a* a curiosity the world around. ' 

deportmeni lirm-b, but the greatest essential* to the In the development of a special brick, T*t«rt* <0 goTMcr Erawdaeea— . A twan g 
on also has worl. is a steady band and a good eye. designed to be used u an insulation in the patents issued on August 15th, 1811, 
iiuir Thin Thux cqiiippv’d, he becomes so expert that fee construction of cold ctorige ifeuit*, i* one, No. 1,000,414, to Ohfu^ J. Kintuer 
nany cellar he make, a .traighl line better than pfeers breweries and refrigtsation plants and is of New York city, ftir a hose comicctioti, 

lor will not do with a .tnught-edge. A hand device meant to lake the {dace of cork, flax, and another, No. 1,000.476, to Osotir 

rial but will ha» t>een recently invented for p*rforming charcoal fiber and sawdust, aH at wtiioh Woodward of MontMair, N, J., for 

he finmicn this work, and it greaHy facilitates fee age imperfect insulating materialK, fe* nee writing maohine. Bofe of thee* 
lonH m fire u.k for the reason that the painter is at whirti is attended by foiitnese afid rot wwe fornwgiy prineipal nxMliiii^ Ifl 1 

I in apfiara- enabled to do twice as much woA in a «r are otherwise offenaiv*, The brisk, in Unlled fltoies l^diegt Ottde, Pkd ' 

miMhanical given timi' The i^paratua hi designed <m watorprwoflng, is so burned fedt 16 per No, 1J)00,486, for g mw IttMlkt' tfet ' 

^ firemen is the {ninciple of the fountain {mu It fits swnt of its volume is eMiflned air, wife fee *Mne day to Sdwwd N. fif-l r 

nous inven-jin fee palm of the hand and k supplied fee Iresult feat one of feese hrieka being DetbOit, Mi«h. Mr. Afel 

smoke Jiru- with a bulb by which fee flow of pawt ^ east Upon the waters, jSfet <^4 "^ Hkh ht ^ tune, a menher dt#il 
l(v.n(rollcd A number of iatetebaiwMlfer<* *>*®®*t .a- n-..„4 bw-vi; - 


jooi^ of , fee’ Fafettt (Jttfiiay' 
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, iMM^ N«w TMH, K. t. 

to (il«tWi« tbft « 
^WvUlo' f wn* iriUiA nOir ^ oMd 
•Iniiiirt «r Mitt i<ti wbiu itiirtd- tm 
r«^t{r <««r«rt»4 tsta A svMtM. «b« 
iurf, «b*irl tad nwtmttr at*/ he a 
tMivm At T«tT Httie aiVMiM And m 
oMVdAtMtttr UMd »• * twmber of ww« to 
tf«t tbo body of Uw WWW. 


GOMJuHmD amtaa^ nAUraa, aj»o 

tt^KIB WVWt jA— B. lUMiawM^ B. 2, 
B'Akellftld, Bas. Thla Invmtor provMoi a 
n«ehMbdtt wbkb id&t be A^^noted to tpAoe the 
ormtW ‘Of A Itator plow to form parAliel 
rtdgM; provide* A frABte for aa Imptomeiit of 
tb« ftenictei tpeCUled, h*Tti>« (tno^th, Itffht- 
nrM AAd dttMWtttf; .^]«vidM earrylair wheel* 


UK by »Ao»um may tM Ao«pilpU(b*4, Add which 
isMT bo JWverMd to forta, to A ctitAln octoat. 
A hydnaUc AtiMxiiaur««*tiK pwaP' B further 
ohlect l« to provide a ejretem lu which hy- 
dtAilic ntWA* eri.Httea a vacudm or proeaurc, 
wtth UeaiUl fur aataoiAtically coMTollUlC the 
hydraulic meane by the raeoutn or preaeurr 
created The de^ce J« simple Ih cottrtmetlou 
MM'fBeApeuaive to mairafacttire, and la lllu*- 
trated herewith in vertical oectlaB ibowloc a 
trataaentary portion of tho ayatom la operation 

Hardware aad Taata. 

BT8IKtN<J laUB^HwitT K. KiAo, 814 E. 
iWtIt Street, Maikbattan, New Tork, N T 
This invaatlon relates to strtklBA Hboi need by 
carpeaterA brlckUyers. and other artisans, for 
the purpose of merklnc stralaht hnes upon 
ro<Kh or Irregular surfacea. It compretaeads a 
dlsk-llke rasing In which li rerotuMy mounted 
a drum, and uptm this drum the line Is wound 
Tho unwinding turns the drum in one direction 


mantles removed, and brought to normal tern- which the slide rests, 
perature, prafemlily in nu eiseocator, as Is In the slide ugUters 
also the reservoir and the remainder of un- will descend »nd rei 
coaaumed oil The reservoir and unctmsumed sben the slide U mu 
UluDilnant an- then weighed separately to as tlllou, eulns »l(hiii 
ctrtaln the egact amount of lllumlnant con planeH of tin- slide 
snroed, and tbe net weight of nneonsnroed ear- slide until the openl 
hon Is found by the difference in weight bo- the opening In tin- 
tween tbe mantles before and after use fall through tin- his 

Honoehold rtllHleo. tbe engraving 

CONVERTIBLE CHAIR AND TABLE -- CHECK CON'l KOI 
laasat. HorruAN, 88 Lenox Avenue, New York, -1 ’btks 1 ,amiikuii 
N y The Invention provides a eonvertible New lork Clu 1 
chair and table, arranged to permit of eon- bended In u n r i pi 
veolently and quickly changing the table Into ™»" matter the r 
a chair and rO-e t-ersn, and when In the form ’""'•b means for sipii 
of a chair a book real Is provided for reading togethi-r with tlie In 
purposes, electric lights for the proper Itluraln atil Inairlpflon i 
ailuii of the reading matter and a rceelvcr for amount of iMisUg- hi 


that when the opening 
1th the eylluder, eotns 
on Hie lutrtltlou, and 
1 relatively to the par- 
e opr-nlng In tween the 





menf in pnhiie plao-s Ihi lehv providing foi 
eonaiderahle saving In the sr-lllng of sramjis 
and tbe handling of mall matter 

Prime Movers and Xbeir Acressories. 


pump pluugirs or other similar de 
pocking Is utilised to surround < 
like, and the Invention has for I 
provision of a simph lonsiruitio 


arrangsd to cause tbn whrvla to trick toward 
t)*a eeuter of furrows, to form a revolving 
wedge the rearward spn-ad whereof bear* 
agslust the sides of farrows tnd prevents the 
drift of the wheels and Implement, and pro- 
vtdrs s simple, durable and economleal frame 
alructur* The tllMtrattoa ahows t iterapecflve 
view of the tmpUment eonatruebed In accords 
anas -with Mr. Hamlltoo's laveotton. 

*P«lNe -OUiBO ATTACHMENT POR 
CORN HARV|RTBaa.-d H. BaBaa, HAnti 
Valley, Minn, Tbe lovcntlon provides ap at- 
taebntent which may be scoured directly to| 
the under side of the dlrldors, which Is In the ! 
aature of a eprlug guard fur prevesttug tu- 
cIlRlUf Ilf the italka In tbrii movement toward 
tbo hinder table, or rather for holding them In 
vcrtltol position. It Way be attached to the 
under side of dividers of ordinary ootn har- 
vestere without Interfering with the working 
parts thereof 

orvamaral laterMA, 

MOLD FOB MAKINO CuNCBETR ARCH 
BUOCKB — W C Koi.ubm, Hcarboro-oa-tb«- 1 
IlHdeon, N V, In Hie present patent the 
object of ton Invention la the provision of a 
new and Improved mold, more especially de- 
algned foi making srih blocks, snd arrant to 


the drum being retracted by a spring. The 
csslng Is provided with a sector-ilke apeqtog 
nnd fitting Into this niM-alng la a hollow dour 
through which the line ie drawn, and disposed 
within tbe hollow door Is the Inking apparata* 
This patent la- for mIv The device is U- 
luitratod herewith and la abown In perspective 
ready tor uae, the Uan being parttalty nn 

HOhWl fOUfUW)c~nuto A. ScHNainaa. 
40U B. Math fttWi BroaM *ow Yorit, N,^ Y. 
The ohjaet here U to provldo a eeupUog, ar- 
raagi-d to permit quirk roupHng aad nnoonpllng 
of tbe metnhert, at the same time Insnring a 
tight Joint with a view to preveat leakage 
when the menihere atv eonplad. For this pvir- 


I eONVMTlBU! CHAlk ANI> TABLE 

cigar or rtgarette ashes, burned mstches etc 
The frame has, arm rests, chair test, tomhinid 
chair hack aad Uble lop provided with im-ans 
t* swing the back and table top onto the top 
of the arm rests, to provide a table or to 
swing It into position to form a chair The 
aeratopanying lUiutratlan shows tbe converti- 
ble clMlr and the tAbU set up to form a chair 
.OIubTAL CLOSET BHACKET — IUuhki 
J aania, Borongh of Uanbatun, New York, N 
1 Tbe accompanying engraving la a per- 
spective view of this Invention applied to a 
glass shelf The invention relates to a new 
and Improved form of depending bracket, and 
Is partleularly adapted to form a bracket foi 



b-' easily npi-rat-'d to rompr)<Hn the paiklng 
sunn B proik r packing of Ihi- Juiu) an 
which lubricant mav be supplied directly b 
packing through op-nllige in tin- di-vli-et 
compressing the packing It provides -ffl 
liihrlcatlno, convenient renewal uf the pa- 


pose use Is made of coopllng meoihera. of 
whit* one la provided with a bayonet slot, and 
a sprlng-presaed tocklng device mounted to 
slide on ana Of tbe conpHng mettbars and pro- 


glass Hlylf such as uaef 
here It Is Inconvenient - 
lih a supjiortlng means 


III crystal closets , 
Impossible to at , 
>r the bracket <11- 
iB of her Improved ^ 


_ - “ ■ standing at an sngle to the alot and stud. The other artlcb-s insy 

arohe* of different spana ^ coupUng ga applied la glaaa shelf without 

DIBFIekV CARTON — A. M Boos, Boston, pictured In the engraving or modifying the 

Uaa« This Invantloa relates to display car- shelf 

tons, and has reference more partloolarly to a Hoaattg wnR EWl>*I*K- 

•device, comprlalng a back, aides, a front, 'A top gMoKR METER.— Fagmaaica W Mann, Mwchine* bmI 
having an opanhK to r^ve the artlldes to he P, This device determine, tbe OIUNHE MAKI 

dUplKed. And an toeHnwl bottom bavin, <^,bon In IHnmlhant. oo^aA ^’am^ohs 

hSTdlor^th^ ‘tn ptodetormlnod oondlUon* 

to aamat to holding the aame In , nitration shows a view of the Improve- 

VACimU FlUMF AND (TsE.iNINO AV- yr- t-ma 

PABAlm-~jA L. *K» O**" pi 

Avesus, Btqtertor, kilA TSis Invaotlmi per- j 

talM to an Improved ayttem for obtaining a j 

vaennm by hytlrnnllc prosavre, wharehy clean- liJ 


In anv way Interfering with ^ 
construction of the glsss 


Machine* and Mechnaleal l>evle«s. 




t hruugh w ilh h 


MM OHANOK MAKINU MACHINE -Imilatsd through the Bl. ciing T'"' 

l' JmLjtmimmJtKL. herewith shows dlagiiiiiinuitl- all\ ihc 

•KOKB MWRA wheel In connection wIHi cugiiu nuil uidlat-u 

In the machine the coin to be changed Is In 

troducad and wUl fall to a position In front of Notb — C opies uf sny nr thc-c putents will 

V ««At, partly ta MgtlaA. XRa P»- a plnagat to opartto a slid* when the plunger be tumlabed by the BciKMin. Avu.ucan for 

pmIHr tiWA RiMA te A RAW ,PM^ t*AA frhB to ArtnAted, the tUdA UvRig an opantog thera- tea oeota ateh. P1 »am state tbs name of the 
nA URkM w rtl oto g q y. -Afitv mtaJiui thfoagh ateptoi to ragtotar with t)u Mte pAtaDtoa. tltla of tbe invention, and data of 


Wm tia 4Uto tt iMlggWa«< tka eyllBdaf thoaa ta epahtof la tha paitttlaa aa | tkto papar. 
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oMyaiaa into iDMurernfaa 80a» Maouiaocaniia Cimb- 
aanr. uaia. fa. Oaiaaotua. Kana. 

MAS* BM MONfV oparalina a iMrnar# Poai (an) 
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taa ipoi in taa laiBHia# m the ofian atraat No dark 
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The Hsrroait Moon 

(foiKiiiiiait ftvm pdpa *»»,) 

ansi* of 06 Vj il(Wfr««8 to the pluta of the 
ecliptic; and moreover the plane of the 
raoon'a omit, wnich la Inclined at an 
ansie of a little over 6 degreet, has a 
retrograde motion, making a complete ro- 
tation in 18.6 year#. The diminution of 
the retardation of the rielng of the har- 
vest moon Is also variable, and dependent 
upon the 'latitude of the observer and 
tto position of the moon’s orbit. When 
the moon le midway between the nodes 
its direction of motion Is parallel to the 
plane of the ecliptic. When It is at or 
near a node (which may be either ascend- 
ing or descending) the direction forms an 
angle of about G degrees with the eclipuc. 

The plot shows the positions of the 
earth (JB) and of the moon at the dates 
of full moon--8eptember 8th and October 
7th: and also of new moon on September 
22Dd The moon's omit routes in the 
direction uf the arrow without the orbit; 
tho arrow within the orbit Is the direc- 
tion of the moon's motion. Figs i-4 
represent the moon's omit projected on a 
plane which Is perpendicular to that of 
the ecliptic, and parallel to the earth's 
axis. The scale la enlarged and shows 
tho relative diameter of the earth and of 
the moon's orbit. Fig. 1 sHbws the plane 
*( the omit seen edgewise. In Fig, 2 
the ellipse represent the orbit after one- 
quarter of a rotation Fig 3 ahows the 
plane of the orbit, again seen edge- 
wlae after one half of a rotation. The 
ellipse Fig. 4 shows the orbit after three- 
quartera of a routlon Onesjuarter of 
a rotation more brings the orbit back 
again to tbe poaitlon Fig 1. Fig. 6 is ttxe 
position of the orbit In September of this 
year, and ia situated between those 
shown at Figs 2 and J It is a view 
looking In the direction of the arrow A. 
In each of the illustratlohs tbe direction 
of the moon’s motion Is indicated by an 
arrow showing that part of tbe orbit 
which Is neir to, or farther from the 
reader. 

Fig 6 is drawn to a very much larger 
scale. In order that tbe parallels of lati- 
tude on the earth’s surface may be plainly 
visible, and to show some of the condi- 
tions which may affect tbe rising of tbe 
harvest moon. In order to bring tbe II- 
iiistratione within the limits of the page, 
only a small part of the orbit and two 
positions of the moon are included Tbe 
distance from a to b, and from c to d, 
show the average distance traversed by 
the moon In 24 hours, when It reaches 
the maximum distance above and below 
the plane of the ecliptic If tbe ptnitlona 
a and h (below the ecliptic) were equi- 
distant from e and from the earth’s cen- 
ter, the moon would rise on conserutlve 
evenings at exactly tbe aame time to an 
observer situated very near P on the 
visible hemisphere Also If the moon 
occupied the iKWltlons c and d (above the 
ecliptic) under similar conditions It 
would rise at the same time on consecu- 
tive evenings to an observer situated very 
near P on tbe Invisible hemisphere In 
the flret case the plans of tbe horUon 
passes through a and b.‘ In tha second (t 
passes through c and d In order to real* 
tie that the position of the observer In 
each case Is near P, It must be remem- 
bered that the moon’s disunce from the 
car'll is more than sixty times the earth’s 
radius The latitude of P Is $6^ de- 
grees (the polar circle). It Is a well 
known fact that the harvest moon rises 
at or about the same tlm« on consecutive 
evenings. In tbe north of Norway and 
Sweden From an inspection of Fig. 6 
It Is evident that there would be a r*. 
tardaiion at lower latUudea — as for exam- 
ple that of New York it <)• 

'When tbe plane of the moon's orbit 
is In the position corresponding to Fig. 

1 forming a small augte with tbe equa- 
tor; and the moon on coneecuitve even- 
ings Is at ; and p, the reurd«t(on of the 
moon's rising Is evidently greater than 
when the direction of tbe mooa'e motion 
Is parallel to the ectlptle. When the 
orbit la rotated into tM position eerre- 
eponding to Fig. 3, aod tbe moon on 
(imsecutive evenings la at * and k, the 
^laoe fomu a larger aagi* with tk*; 
dquator, and the reiardatton la dimin- 

The liluatntlona might b* «< 
(added todettottely; but tn ggneral those 

S ire glmm abow that In tatltudae 
e ratarddtkm la kna titan' tn tower 


latitudes, and that under favorable con- 
dttiona at a high latitude, the moon may 
rise even earlier the second evening. 

Fig 7 shows the plane of the horizon 
when the moon is above and below the 
ecliptic, and also the positions of tbe 
observer p and p' at the time of moon 
rise j 

Submarine Cables and Lonffitode \ 
Determination 

(ConctuOrd from page tvS.) 

Strong enough to operate the electro-mag- 
nets. This cannot be done when the 
wtations are connected by a long submv 
rina cable, because the Impulsive currents 
are too feeble to affect any but extreme- 
ly sensitive receiving apparatus. 

This difflculty has been overcome by 
Col. Bourgeois director of the geographi- 
cal service, of the French army, who was 
recently commissioned to devise a 
method of determining tbe difference of 
longitude between Brest, in France, and 
Dakar, in Senegal, which are connected 
by a cable about 2,800 miles long. 

The receiving Instrument employed In 
submarine telegraphy is the siphon re- 
c-order, invented by Sir William Thom- 
son (Lord Kelvin) This Instrument 
consists essentially of two very powerful _ 
electro-magnets between which Is sua- ' 
pended, by two parallel fibers of cocoon 
silk, a small and light coll containing ^ 
a great number of turns of verv fine m 
wire The strength of the magnetic field 
Ip increased by a core of soft Iron, fixed L 
Immovably inside tbe coll, which can J 
turn freely without touching either the » 
core or tbe electro-magnets The coll, ,, 
when no current Is passing through It, g 
IS held parallel to tbe line of tbe mag t 
nellc poles by Its bipolar suspension, but ^ 
a positive Or negative current causes It oi 
to deviate to the right or left from Its 
position of equilibrium A system of 
levers magnifies . these movements and 
transmits them to a little glass siphon 
formed of a bent capillary tube The 
short leg of the stpbon dips into a vessel 
filled with a very fluid ink. and the long 
leg. wnich Is drawn out to a fine point, 
movea transversely In front of a strip of 
paper, whicn la drawn along uniformly 
by clockwork The Ink Is electrified by 
a small electrostatic macblnb and Is 
therefore projected upon tbe paper In a 
continuous spray When the siphon is at 
rest this spray marks a straight line 
parallel with the length of the moving 
strip of paper, but when tbe siphon is 
turned to rignt and left by the moving 
coll tbe result Is a wavy line, the eleva- 
tions and depressions of which corre 
spend to the dots and dashes of the 
Morse code J 

In Col Bourgeois s method of deter 
mining longitudes bv cable a double 5 
chronograph and a single siphon recorder 5 
are employed at each station The 
chronograph Is used to compare an aux- F 
IMary clock with the standard astronomi- 
cal clock, while the siphon recorder Is 
connected through a local battery with 
this auxiliary local clock and through 
the cable with the standard auxiliary 
clock of the distant station Heme the 
jet of Ink traces on the moving strip of 
paper a straight line Interrupted by two 
series of Indentations eath representing j 
Intervals of u definite fraction of one i 
second, the odd numbered Indentations 
(for example t being mn<le by too dls j 
tant standard clock, and the even-num- j 
bered Indentations by the local auxiliary 
clock, the error of which, with respect to 
the local standard clock. Is known from 
tbe obronograph record In the prelim- g 
Inary experiments it was discovered that 
tbe siphon recorder^aKid tbs chronograph 
pen. both of whlok- nsa^ copnected with, 
the auxiliary dock, kre not equally 
quUk in action, but as tbe difference Is 
leas than 1/100 second. It Is of no prat 
tlcal Importance. The indentations pro- 
duced ny the aipbon recorder are less * 
sharply defined than tbs marks mads by 
the chronograph pen. but they are quite 
obarp enough for the (tMerminatlon of 
longitude. 

A Radium Lode. “According to press 
dlspatcbei, Dr Douglas Mawson an- 
nounces that be has dlacoverad a valua- 
ble deposit qf radium ore at Mount 
l^lBtor, in tbe far northern dlatrlct of 
tbe State of South Auitralla. Atxordlag 
to bis report, tbs deposit is of bigh grade. 
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k To tho Orient 

B> the most palatial 
y rruisinji ittamer atloai 
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■ N IJHK WEAR i3aneceif.ity-hut Wright's Sprii 
NrriJIi- kililml Underwear is a luxiayM. the mi 
.It prirc niam-rejJHy-tlM.fX 58, *2. 00, (or shi 
ilr.i»er'-,Jl. 50 to >4 00 forunion auit«««t ill deale 


WRIGHTS Se 
Ribbed UNDCR.1 


IS a wiindcrfiilly tiastic fahrir, permanently 
Fits any hgnre perfectly, and keeps its 
sliajHi under the hai^est usuage Very Jurable 
The Non-Stretching Netk (pat. apptd for) 
ensures neck will always fiu^ tnug. 


Sprist itmih HU.IUI risl.r.>.ti 

74 FrankUn StrMt. N<w Y*rk 


i Makaa and bneru lU own. I 
caa. Pur* white 500 candle 
petwer liffhh more brllllatit 
than eleecrioity or aoetrleoe, 
and cheaper than keroaaoe 
Catta aa aliadsw, Uuata tseo 
cents per week pM lamp. 
No dlri DO grease, no odor. 

Used 7a erety elTillaed 
country on earth Orer »0 I 
•tylaa BTery lamp srar 
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I AevobmiNeb 

I Tha latanathmal Battam *acA--« 

! balloons are entered in the InterMttoaAl 
cup race which starts from KaBBAB Otty 
on October 2nd. Amerlea wUl ho 
eented by Lieut Frank F. I d rtHB , CEVt 
John Berry, and Wm. F. ABimatt; IkSBRaw 
by Bmlle Dubonnet, Alfred Ls SMQet AM 
Welby Jourdan; and Ovnueay t* Uest 
Vogt, Ingenleur Oerlckea, and I ka UiB S F 
von Pohl. 

Kahtbitioa Flights at BrtgMMi BiMit— 
As we go to press the AmerlCBli ATtattpa 
jCo. is about to conduct an aviation maqt* 
at Brighton Beach Race Tfack osu 
9tb and 10th Inst Ftlidits will ba 
made by Qraham«-Wbite, In his spoeify 
Nleuport monoplane, by Harry N. At* 
wood. Wm Beatty in their Wrtght W* 
planes, and Eugene Ely In his OurtlBB 
biplane This is the first sttonipt to tise 
the Brighton Beach Raea Track for Rytst 
that has been made In BoeOe time. Burnt if 
ie hoped that it will hMet with buooMB 
and with the patronage of the New Tofk 
public, as if thla la the ease, there will 
probably be more exhibition ftighta made 
there in the near futura 

The ArlatioB Meet mi Long blorf.- 
Tbe flrat htg aviation meet to be held in 
the Rest opened on the 28rd Inst, at the 
Naisau Boulevard aerodrome of the Aero 
Club of New York. Mila Helene Du- 
trieu, who pilots a Farman biplane, has 
come from France to compete a^nst 
our American avlatresaea. Miss Qntmby 
and Miee Moiaant A demonstration of 
military aviation was given the flrat day 
of the meet. An ofliclal aeroplane postal 
service was also maintained from the 
aerodrome to the outskirts of Brooklyn, 
so that letters or souvenir postals mailed 
on the grounds could be started through 
the air almost immediately Various 
novel races and contests are also on the 
programme 

A Wonderful Altitude Record. — In our 
last issua we mentioned Beschy’s new 
altitude record of 11,640 feet made at 
Chicago recently. This has since been 
exceeded by 2,000 feet by Oarroc in a 
Bierlot monoplane On September 4tb this 
daring French aviator ascended to a 
height of over 2% miles (4,600 meters), 
or 12,264 feet. This startling perform* 
ance would indicate that there Is no 
limit to the height to which an aero- 
plane can soar Oarros reached an ele- 
vation almost as high aa Pike's IVak, in 
Colorado. It has always been sop- 
posed that tfae monoplane was more dlt- 
Ocult to drive to such great elevations 
than the biplane, but such has been dem- 
onstrated to be untrue and the monoplane 
DOW holds the palm for height as well ss 
for speed 

A New Mkb^n Prise for War Aero- 
pkoMi. — Mens Mlchelln has Just offered 
a new prise of $20,000 for bomb dropping 
by aeroplanes Mons Mlchelln. It will 
be remembered, offered a like amount for 
a flight of some 226 miles from Paris to 
the Puy do DOme Mountain over three 
years ago, this prise belnk won last 
I March — exactly three years to a day after 
it was offered — by Reneaux on his Mau- 
I rice Farman biplane Mons. Mlchelln be- 
i lievee in the future of the aeroplane and 
I thinks that large prises should oontinnal- 
ly be offered witb tbe idea of perfecting It 
still further The rules of the new prlee 
have not yet been drawn up, but the Idea 
is to give the prise to the aviator who 
la most succeMful in dropping the great- 
set number of projectiles neawat to a 
given spot marked on tbe ground. 

,**N«w Terk’a Aviation Moot.— Peaplte the 
fact that the big meets recently held at 
Chicago and Boston have both bMn fi- 
nancial failures, tbe Aero Clnb of New 
York, of which Honorable Tlmotky I*. 
Woodruff Is President, expecte to hold 
an Tntemstlonal Meet at Its Nanan 
Boulevard Aerodrome from the 22rd to 
the Both of this month. Arrangaatenhi 
have been made for severBl of thq well 
known foreign aviators to compel At tttia 
meet. Mile. Dntrleu, tbo ariatrotB- esko 
Toeently won tbe "Femtoa cup" tor akfftg 
diataaos flight of 2 hours and St mtaatea 
fltwaa oountry, In which she eoyetad IM. 
1 Uea, axpeets to oompgtB In 4)Mr 
rial Henry Farman btptan#. 
nvteton will also prebBh^ nwwnn^ W#- 
aM*B4M' ahoariag- tbo Old fKum 

sMr* ^ wnrftre, nnd thm tur 
flMii* M«M BUMnuontg te tkf 
BMll br MnptKMh 
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Engi nee r in g 

Sam M«Ub ia Canada. -It ta reported 
L , that ImporUnt deposits of platinum, 

L ; trldtum, palladium, rhodium and oaml- 
B uin have been dscovered a few miles 

H from Nelson, B C A weti-deflned dike 
P bearlns these metals Is skid to have 

r been traced for several miles in the gen- 

, era] direction of Forty-Nine Mile Creek 
I and acrow the Kootenay River, and 

many claims have been staked. 

Bdward Whymper.— The death of Ed- 
ward Whymper removes the nestor of 
mountain climbers, tbe man who led tbe 
way up the Matterhorn In T8«5 and first 
I showed the posalbllltles of tbe Canadian 

. Rockiet. Whymper’s wonderful achieve- 

niept in ascending Chlmboraso (20.500 
feet), has been surpassed by others, but 
he will always remain a pioneer of dls 
tinotlon. Borne of his books passed 
through many editions, and are now re- 
garded as classics. Whymper was well J 
advanced in his seven ty-seennd year He 
died at Chamounii, among the tall i 
mountains and glaciers he loved so well . 

The Lotaefaberg TanneL — Although the 
great LStschberg tunnel is now open, n 
will be two years before trains are rross- 
lltt the Bernese Oberland The new tun- ] 
pel is nine miles long; a little shorter 
than the 81 Oothard, and three miles 
shorter than the Simplon It was built 
largely through the enterpulse of the ' 
business men of Bern, in order" to divert 1 
to that city a share of the transalpine | 
traffic, most of which Is now monopolir.ed 
by other Swiss cities which are more 
favorably situated with respect to the 
Simplon and tbe St Oothard Ha con i 
strurtlon occupied four years and five ' 
months, and was marked by two great i 
‘Atastropbesh an avalanche and a cave-in, 
each of which cost a number of lives 

Irrlgatioit of th« Tangtae Vallsy.— A t 

, project is now under conalderatlon to « 
' oonstruct an elaborate irrigation system , 
In tbe Yangtee valley — possibly the most , 
costly undertaking of this kind in the 
history of engineering Us object is two- 
fold, vis , to improve tbe agricultural ' 
conditions of the country, and — more es- i 

I peclally — to prevent a recurrence of the « 
terrible floods which have devastated the 
valley during the present year, Inde , 
pendently of this project, Charles Jame- ] 
son, (he American engineer sent to China 
by the Red Cross Society, accompanied 
by an engineer deputed by the Chinese ’ 
government, Is about to make a survey 

of the famine dlstricta of Kiangsu and 

Anhui, which are stibject to these recur 
rlBg floode 

Progress of the AfHcaa Railways.— By 

next July there will be continuous rail- 
way communication between Cape Town J 
and the town of Kambove, in the Congo, • 
270 miles north of the Rhodesian bound- 
ary, a total distance of over 3.400 miles 
The rat I wav is already In operation as 
far as Elixabethvllle. ISS miles north of 
the Congo border From Kambove an 
b, extension has been surveyed to Bukama, i 
200 miles farther north, on a navigable , 
— tributary of the Congo In a few months 
I a railway will be begun from Kambove 
weetward 300 miles to Ruwe. This Is • 
dastlaed ultimately to connect up with 
the line that is being pushed eastward 
from Benguela, on the Atlantic coast, 
and which now extends 380 miles Into tbe 
interior 

Rslkt of the Prsadi Paimiiu Canal.- 

On September 5th bids were opened In 
Washington for the Froneta '‘scrap” that 
I so picturesquely and tragically atrsws tbe 
route of the Panama Canal It Includee 
abandoned locomotives, dump oars, tanks, 
barges, dredges. boBera, girders, sheet 
Iron, psrts of old macM&sry, and mls- 
oeUsneous Junk— the nates of De Les- 
sept’s greatest and moat dlsaatroua un- 
dertaking Every one Hibo Ana visited 
the Isthmus has brottftit away vivid 
rsoollectlons of these ifutit manumeats. 

, as well as of the incrgdttile tales with 
which they have come to hs embroidered 
ft used to be related that ‘tbs ITrsiich set- 
• tlement of Chrlstophe, adJointnB Colon, 
was built on a foundation of Idedmotlves 
' dumped by tbe shipload WtO’tho virgin 
f ( swalop; The material la to he' Wmoved 
! by the emstractor at hta-«sni afepoase. the 
' jPraama Railroad oftartltoii#3.fRl a ton lUr 
j its transporiatlon to the, ge^po^ Three 



”44” $1800 - 

7 PASSENGER FORE DOOR TOURING CAR 

Y OU probably won’t take the time to 
make the comparisons we hope you 
will, yet you must realize we could not 
afford to make statements about our cars, 
and not only that, but guarantee them for 
life, unless we were confident that Abbott- 
Detroit cars actually represented the value 
that we say they do. 

When we say that ip the Abbott- Detroit cars you ^et 
exceptional value for your money \'c mean it, and what is 
nnore, it will be plainly evident to you if you glance through 
these specifications and compare them with those of other cars 
selling at similar prices. 

Where else will you find, at this price, as powerful a motor (advertised 
ratinp do not count — look for the cylinder dimensions, they’re important t a 
4H in X Syi m four-evlinder, loni; stroke motor, with maencto and battery dual 
Ignition system? 

Likewise, where else will you find a better chassis — oil tempered springs — 
chrome nickel steel drive shafts — Timken roller and Schaefer annular bearings 
throughout — full floating type rear axle — a multiple disc clutch — extra large, strong 
ardUery wheels — over-sized tires 30 in x 4 in. — universal demountable rims — 
wheelbase 120 in ? Everything of highest grade material and as well made as 
anyone can ask. 

Big, roomy, ventilated fore-door bodies, painted, trimmed and upholstered 
with the greatest of care — 24 painting operations alone, the latest electric lighting 
system complete with 180 ampere hour battery, black enamel lamps with nickel 
trimmings. Tungsten filaments 

As for reliability, that quality w hich actual use alone can re\ eal at its true value, 
we point with pnde to the wonderful performance of the Abbott- Detroit “Bull- 
Dog,” which IS daily adding mileage in its 100,000 mile tour of the United States 
These are a few of the reasons why you owe it to yourself to sec and ride in 
an Abbott-Detroit before you make up your mind which car to buy for 1012 

SPECIFICATIONS AND PRICES 


ABBOTT-DETROIT "44” 


ABBOTT-DETROrr "30” 


" BUILT FOR PERMANENCE" 


of miM auteinobtU If any parts ofthia car braaXor prove defective from any cause w 
thacuetamar ahall forthwith oomnunloaM th* fact to the Abbott Motor Company or 
ihorltad daalara, slvlna tha numbar of car and the name of the dealer fVom whom th< 
chaaad and the date of purchaae, and It ^11 appear that auch breakage waa not In li 
uaa, nacllcanca. or aeddant tha Abbott Motsr Conipany will furnlah auch new parts, 
lU dealer or at tha factory In Detroit, ICteMgan, free of charge to the owner This | 
not apply direcUy or Indirectly to oonaaquentlal damage of any nature whatsocvi 
placement of tlraa, which are guarantaad by the makers thereof 


Abbott-Dotvolt Abbott-Delroit 

"SO" Fbr^Door Roarfstpr "44” Demi -Tonneau 

AMOTT MOTOR COMPANY 

613 Waterloo Street Detroit, Michigai 
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Serial by one of the most popular of contemporary 
novelists begins 

In the October Number 

THE TURNSTILE 

By A. E. W. MASON 


Author of “ Tho Four Foothort,” “ T 
dramatic aarthqui 

General Grant’* Letters 
to General Beale. Intimate 
letters of the great soldier 
to a life*time friend. 


Cleveland’s Administra- 
tions, by JAMEIS FORD 
RHODES. With reference 
to Civil Service Reform, 


What Organized Charity Has Done for the Poor is the 
subject of JACOB A. RIIS’S A Modern St. George. 


A brilliatnt article about 
the life and work of Liszt, 
by JAMES HUNEKER. 


Hamburg and Its Harbor, 
by RALPH D. PAINE. Il- 
lustrated. 


The conclusion of MRS. WHARTON’S Ethan Frome. 
One of the greatest stories this author has ever written. 
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The test of a 
magazine’s merft 

is that its readers tell theif (nends about it. 

We recently asked our subscribers to send us the aStWes 
of those whom they believed the Scientific Aincdrican woljid 
interest and we are to find that so maw of tmr 

subsciiben believe that iH merits wiH apfieal to vti^ a Urge 
number of their fiieads. Have you sent a li^tf If not 

Simply send us the nam^ and atldresses 4til {Mfnflg 
whom you think wffi be iatorested and we wifl do ^ 

An accurate record of aQ names reoejtici)|^m diis maiuitt 
will be kept, and for each new suhsctqit^ wc gqt 
any list we wil) extend the subscriptioo of the person 
sent us dre list for four months. Thus if we rec^ve thrqB 
new subscriptions from any (me list the subscr^itioQ of ^ 
person who sent us the list wiH be extoided for a hiSyear. 

Of course you may send as many names as you widt^ 
greater the number of names you send the larger the mn^er 
of subscriptions we will probably receive and the longer the 
period for which your own subscriptiQB wiB be renewed. 

Be careful to write the names and addresses plainly aitd 
don't fail to put your own name and the address at whkh you 
are reedving the Scientific Amedcan on eiMdi^ list jmu fend. 
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Thr purpom i;/ tht jourval is io rciord uccu- 
rolfli/, timpli/, and tnteri‘iifin(/li/, thf mirld'i 
progreMn in tcienfific knoTvledgt and industrial 
achievement. 


The “Liberte” and the "Maine’' 

I T waa inovitable tliat the di-struclioii of the 
French battleship “Libcrte" by tlie explosion of 
her magaaiues would rc\ive in our minds the 
loss of the "Maine.” Whatever the first cause, the 
results in each case were so identical, both in the 
loss of life and the complete destruelion of tlie sliip, 
as to make it certain that it was the letting loose of 
the enormous energy stored in tlie [londi-r niag- 
aaines that tore the t«o ships asunder and suit them 
swiftly to the bottom. At the ]>resfnt tim< it is 
hopeless to attempt to arrive at any satisfactory 
(onchision as to the ultimate eausc of this horribh 
tragedy on the hreneh ship. The dispatches con- 
tain the usual and inevitable mass of eonlradictory 
statements of eye witnesses and suggestions by ex- 
perts. This, however, is certain, that among proles- 
sional mtn in this oountrv, both naval and military 
there is a grave suspicion that tliere is something 
wrong with the French smokeless powders With 
the similar accident to the "lena" fresh m mind, this 
suspicion is unavoidable \\ c notice that one ap- 
jiareiitlj offieial dispatch states that all smokeless 
jjowder is being landed from certain ships, and that 
some of this powder was nianufacturtd as iar back 
as lOOli — a period which antedates b_v several years 
the 'Tcnn" disaster. 

On the other hand, if it be true that n fire 
started in the paint room and ran from there to the 
coal bunkers and magnxiiitfi, the question will at 
once h( asked, "’What in the world is a paint rooiii 
doing down below the jirotective deck and in con- 
tiguity to th( magasines On the ships of our 
navy the paint room is located miinediatrly under 
the forecastle deck and uji in the very eyes of the 
ship at till how And if a fire that jiroved difficult 
to eoiitrol did break out below the protective deck,, 
whv, it will be askicd, wire not the m.agazines ilils'' 
mediately flooded ^ Perhajis tin answer is to be 
found in a e allied dispatch, wdiieli states liiat the 
eomninndtr ot om of tin Freiieli sliqis who recently 
Hoodi d Ills magazine s on tin outbreak of a fire re- 
el ned a re |iriinaiid on the ground that his action 
was too ])ri e ipitate. 

It IS palli(lii liiat till gifted l>i’Ople vvlio gave to 
the world that smokeless jiowder vvliieli has revolu- 
tionized naval emnstnietion slionlii themselves so fre- 
(|Uintiv be till' victims ot tlieir own imeiition If 
tlie "Liberte ' disaster bads to n thorenigh overhaul- 
ing and reorgaiiizalum ot tin I re ncli navy (and the, 
unending list of naval ilisasters strongly suggests 
that such an upheaval is neeessarv) the' loss of the 
"Liberteb" costly anil tragic as it is, will not have 
happened in vain, 

Sectiiui of Battleship for Big-gun Attack 

T flE tendency of target iiraetm, as far as ap- 
propriations will allow, IS in the direi'tioii of 
hubst|tl|Wng the aetiial slop and solid armor 
for the time'Iwnored canvas si-nin ■ ami tins for 
obvious TCHHOm. Although the eamas target serves 
admirably it* purpdse of showing the aceurucy of 
gun-fire, it gives no indication whatever of the )nin- 
ishmg effect of such shots as get home upon the 


mark. Hitherto we have depended almost entirely 
for such information upon the results obtained by 
firing at amor plate, set up at a proving ground 
and attacked by a gun a few hundred feet in front 
of the target, whose projectiles hove been delivered 
with reduced )>owder charges, giving a low velocity, 
corresponding to that at which the projectiles in 
an actual engagement would reach the slnp when 
fired at long ranges. A disadvantage of most prov- 
ing-ground trials 18 that the projectiles strike the 
plate normally to its face, and therefore under the 
best conditions for penetration, whereas in an en- 
gagement, carried out at ranges of from eight thou- 
sand to twelve thousand yards, the shel's will be 
dtseending at an angle of from seven to ten or more 
degr. es. 

Our ordnance officers have always recognised 
these facts, and it is only recently that a liberal 
{volic}’ and more generous appropriations have erv- 
.sbled them to test the resistance of the armor and 
the ship under conditions at least approximating 
those of the future am fight. Our readers will 
have in mind the "Katalidin" experiments, when 
hiavy armor plate whieh had been erected on tliis 
obsolete vtsscl was attacked by a 12-mch gun, at 
ranges of 8,000 yards and up Kven more valuable 
in the information gained was the famous target 
practice against the "San Marcos," formerly the 
"Tixas." Here the test was of the resisting power, 
not only of the armor, but of the whole ship itself, 
to inodt rn gun attack. 

It IS necessary to take but one step further to 
give the navy absolute information on this subject, 
and this would iie to sacrifice one of our moilcrn 
ships, carrying the latest armor, backed up by the 
most approved methods of interior reinforcement 
and subdivision, by mooring lur in Chesapeake Bay 
and perniittiug one of our latest ships to subject 
her to a bombardment similar to that which tore the 
"San Marcos" to pieces and quickly sent her to the 
bottom. But not even the information of priceless 
value which could lie thus secured would warrant so 
costlv an experiment 

Till re is, however, a chce|)er way to secure the 
desired information That is by building a floating 
structure of limited displacement, representmg an 
exact section of a modern battleship, whose behavior 
under gun attack would hi sufficiently similar to that 
of the ship itself to afford our naval constructors 
and ordnance offiirrs a large amount of greatly 
needed mfomiation. Now, it is exceedingly' gratify- 
ing to barn that tliere 1ms been constructed at the 
Norfolk Navy Yard an experimental caisson which 
repn Rents a battlcRhi]) on one side and a cruiser on 
the other 

The caisson is being subjected to attack by guns, 
big and little, at ranges corresponding to those which 
inav obtain in the various stages of a hard-fought 
naial engagcincrit. In the present case, there is 
no .such wliolesale bombardment as marked the 
spectacular destruction of the "San Marcos.” That 
sham battle was carried on mainly as a test of the 
accuracy of our modern system of correcting the 
range by spotting the fall of the shots The tearing 
of the old ship to pieces was a foregone conclusion. 
Outside of the fact that it lent a touch of realism 
for the officers and men, and provided no end of 
htiinulating "ropy” for the press of the country, the 
lessons of the bombardment were necessanly, be- 
cause of the great age of the ship, of limited value. 
In Ilf '♦'hr caisson, however, we ven- 

after every si^le successful hit, tb* 
structure will be visited by offers of the line ond 
staff, who will take careful count by photograph, and 
skcteli and not^^book, of every detail of the damage 
inflicted. Each hit will have its own story to tell; 
and thus by alternate attack and Inspection, round 
by round, our navy will lay in a store of practical 
information, the like of which, we venture to say, 
has never before been gathered by any navy in the 
world. 

Foi«Um Btudento at Gmamn Univenitka 

T he fame of the German universities is such 
as to render it quite unnecessary to extol 
their praise or to recite at length the many 
virtues for which they are io deaervedly held in uni- ‘ 
vrrsal esteem. A qibostfbn vi^ioh invites disetw- 
sion, however, is the influence, both uIkwi Germany 
and upon the other countries, whlcn the steady 
migration of stndente from abroad to tlic German 
seat# of leamingt and their subsequent return to 
tlieir home eoUntries, must exert both on GenHeny 
and upon the world at large. There is something 
slightly humiliating in flie thought that we— and we 
do not stand alone in this matter — must needs send 
some of our best studentx to Germany, so that they 
may there receive what our universities seem to be 
unable to give them. While wc would not for a 


moment entertain the desire or hc^ tliat tlik 
of young Antertemv manhood to dhidtfld 

over diminish, yet we may very Itaibor ^ 
wkh that the causes for it may ^ time cfaanw, amd 
that there may be an equal indodemept in days to 
come for German students fep visit our adhoola. 
There can be little doubt that a oertaln kind «f 
academic work reedves more attention and appreci- 
ation in Europe than It docs with us, and possibly 
the causes for this are so deeply ingrained in the 
American national character that they can never be 
removed. In that case, the future to which we mftst 
look forward is that in time our universities nu^ 
develop their own special points of excellence, fUr 
which they will be sou^t out by students from 
abroad. To some extent this is, no doubt, the ease 
even now. Those who have themselves imbibed a 
little of the spirit of the old-world devotion to Scien- 
tific investigation and to the study of art and litera- 
ture, will, we think, hardly be quite satisfied with 
such a programme. Only the future can show just 
what course events Will tiike. 

Much more might betsaid on this side of tile ques- 
tion, the influence of foreign studies upon our own 
country. There is, however, another aspect to the 
situation, which has recently been discussed in the 
pages of the Zeiitchrift fur an^evandte Chemie by 
J. Broun, namely, the effect which the extensive 
Msitation of German universities by foreign students 
must have upon Germany itself. There arc those, 
among the Germans, who feel some entirely jostifi- 
ablc jealousy in seeing the citlscns of other coun- 
tries, sometime* not particularly friendly to Ger- 
many, reaping of the harvest sown specifically for 
Germans by Germans. Thst such feelings should be 
voiced is perfectly natural, but it is also quite obvi- 
ous tliat they arc framed from a rather narrow point 
of view, which is not only somewhat repellent, owing 
to its selfish ring, but in view of the failure to take 
into account certain factors, is probably entirely 
fallacious. And tliese factors assuredly far more 
than compensate for any losses which Germany may 
suffer in the way indicated. Mr. Bronn considers 
tile effect of the attendance of foreigners at German 
universities, first Upon the state, secondly upon Ger- 
man industries as a whole, and thirdly upon the 
cliemical industry in particular. 

As regards the first point he observes that Ger- 
many as a Stote does not enjov very great popularity 
among other nations, and he points out that this fact 
cannot be viewed with indifference by a country 
which, like Germany, carries on extensive export 
trade The young student arrives in Germany with 
a g<K)d stock of prejudice, and instead of mixing 
with the natives, as would be best for all concerned, 
prefers to keep aloof and frequent only the com- 
pany of his own countr^nnen. It is usually not 
until after two or three years’ sojourn that he 
begin# to become acclimatlxed, and from tliis point 
on he learns to appreciate the good points of Ger- 
man character and German customs. He returns 
to his home country with his view# radically 
changed, and takes every opportunity, if only in a 
spirit of contradiction, to sing the praises of Ger- 
many. The value to Germany of this kind of mis- 
sionary work can nut be estimated too highly 
Passing on to the discussion of the second point, 
namely, the effect ujion Germany industry of an i«- 
ercnac in the enrollment of foreigners at the German 
universities, Mr. Bronn reuiarks that such effect 
must be slight, for foreign students, practically with- 
tuiS exception, return to their home country after 
the com^etion of their studies. There is,’ there- 
fore, no question of competition by the stranger, 
with the native fc^ industrial positions. 

On the other ftand, the market for (zerman prod- 
ucts is most favorably influenced, for the man who 
has been trained in Germany will invariably give 
bis first thought to German wares when considering 
the purchase of gtxids or machinery which cannot 
be procured in his own country. 

Finally, as to the third point, the effect of foreign 
«tude*its upon the chemical industry of Germany, 
the MOae remark applies with regard to German ex- 
ports in Bits field, as Was made above with refer- 
ence to German export# generally. The fear may 
be expressed that the graduate from a German uni- 
versity, UjHMi. settling down fn his home country, 
will mskc use of the knowledge Imbibed from Ger- 
man Boisrceo to place upon the market by home pro- 
dupUon the ware# which until then bad been im- 
from Germany. But as a matter of fact, 
flbtWoibt knows that the mere university twin- 
without experience in actual maftufacture/'Ja 
quite insufficient to enable a nian to suecossful^ 
establish a manufacturing installation on 1^ ONTO 
Initiative, to Say nothing of the TOM' oerioao 
tions of capital, raw material, OtOi, 
severe obsteolw in the path. j ' u i 




N INB.T0NTH8 of the dlatruet in which the kh 
meter Is klmoet oniverBeltjr held t< directly trece- 
eUe to Ite obacure location In the darh, unpleasant 
aarroundlngs of the cellar. We feel enre that the man 
who it loudest in his denunciation of this “Instrument 
of extortion" makes no daily or even weekly trips 
dpwn his cellar stairs tor the purpose of verifying the 
totals footed up by the gas meter. If be did we are 
fonfldent that much of his distrust would give way to 
respect. This same man may be most scrupulous about 
til his other accounts and would think it the height 
Sd absurdity to jot down his expenditures but once s 
month, with no memoranda to assist him In recalling 
the various items Yet with ridiculous inconsistency 
he Is ready to denounce any enlargement of the gas 
hfll, forgetting that a whist party and a few friends 
ttt dinner or a succession of cloudy afternoons may 
have Increased hit gas-light hours— hours that are by 
Ds meant overlooked by the mechanical accnuntAt of 
the gas company 

However, we are not writing a defense of the gas 
meter it Is by no means a perfect instrument, hence 
the necstslty of checking its records periodically Un- 
fortunately not one mat In a thousand knows bow to 
read a meter, yet there is no great mystery about It 
Dlreettons are published either on the back of the gas 
bill or on cards issued by the gas company, which may 
be had tor the asking. 

The meter is usually provided with three or four 
dials, each graduated In ten divisions. A small dtitl 
marked "Two feel" may be Ignored for the present, 
as it is used only for testing purposes The dial to 
the right Is marked “1 thousand" and each of the 
divisions stands for 100 cubic feet, the entire circuit 
of the dial representing one thousand feet. On the 
next dial, marked "10 thousand." the hand moves in 
the opposite direction and each division stands for a 
thousand feet. In the same wav ea<'h division of the 
dial marked "100 thousand" stands for ten thousand 
feet. Fig. I shows a simple example which will Il- 
lustrate the method of rending Prom this reading, 
the reading of the previous month Is subtracted to 
show the amount of gas used in the interim. It should 
be noted that when a hand Ilea between two figures, 
the lesaer number Is read 
It is sometimes puzsilng to know whether a hand 
lies on a figure or not, and tbla can bn determined 
only by referring back to the dial on the right For 
InsUnce, If all three hands pointed to 9, > we 
might carelessly put down the reading 90.900. which 
would be Just 11,000 cubic feet out of the wav. The 
true reading Is 88,900, as a moment's consideration 
will show The fact Is made clearer bv referring to 
the hands of a clock When the hour hand of the clock 
points to X, and the minute hand to XI. we read not 
J0.66, but 9 55, because the minute hand shows us that 
the hour hand has not yet reached X. And so with 
the gas meter hands; the band of the first dial shows 
that the hand of the second dial has not 


all manner of aateguards against the posalblllty of 
fraud. All meters are carefully teated by the Commis- 
sion and mutt bear Its -seal before being placed In a 
building. This seal indicates that the meter, when 
tested, was correct or not more than 2 per cent slow 
A slow meter is one that does not register the full 
amount of gas iraaelng through it, while a fast meter 



Fig. A— iotarior dataija of a gas meter. 



Fig. A— Saetloa Uiroogh one of the alide valveo. 


makes the consumer pay for iiinie g.is than he uses 
No meter Is allowed to be placed on a (onsumer’s 
premises that runs at all fast, but It on a complaint 
a meter la not more than 2 pei lenl faat It la passed 
as correct For the absiirdlv aniall fee of 60 cents 
(this applies to the smalloi meters , for the larger 
meters from 20 to :100 lights and upward the charsi- 
Is from 75 cents to $2 00). any one In New York can 
have his meter teated. and If tbo meter Is found to Ije 
running more than 2 per cent fast, not onlv Is the fee 
refunded and charged to the gas eon)panv but tha 
latter must make a settlement with the consumer 'or 
the unconsumed gas he has been paving for From 
July, 1907, to July, 1911, 19,970 gas meters were 
tested on complaint, IS 8 per cent of these wore found 
to be correct or within 2 per lent fast or slow, 10 7 
per cent were found to he slow or running to the 
disadvantage of the gas company while 4.7 9 jrer cent 
were fast The variation of the meters averaged a 
very small figure however, showing that the work of 
the meter ^tself was on the whole verv creditable 

When a complaint is made to the Commission, a 
complaint lnRi>ector visits the consumer and makes a 
thorough inspection of his premises, searching for 
leaks Occasionally a leak will be discovered near .in 
open window or close to a rhimnev flue where the 
draught will carrv off the gas Into the open, letting it 
escape undetected Sometimes a jet is left burning 
In an attic or In sontc unused room such as an ama- 
teur photographer’s dark room, and the tenant comes 
back after a monfli or two of vacation to find a gas 
bill awaiting him Not Infrequently In apartment 
houses the meter Is found to be connected with the 
wrong apartment and one man is then paying the 
other man’s bills Troubles of this sort account for 
the running of the gas meter when no gas Is used 
As a matter of fact the meter can register nothing 
If no gas passes through it When satisfied lhat there 
Is no trouble with the pl|)es, the meter Inspector seals 
and tags the meter and has It remove*! to the testing 
slatlon 

The manner of testing the meter Is sln)ple A 
measured quantity of air is passed through the matei , 
and the two toot testing dial of the meter is noted, to 
see whether It registers this amount correctly The 
prover In w^hich the all or gas is contained Is built 
just like a gasometer, consisting of a cylinder, with 
open bottom which telescopes within another cylinder 
filled with water to form a seal Ivetween the two The 
inner cylinder is provided with ii port which may ha 
opened to admit air as it is raised This port la then 
closed, sealing the air within as In a diving bell 
The meter Is now coune('te(l with the cylinder, and 
after care has been taken to make all the Joints tight 
the air Is allowed to pass out through the meter 
When tw'o cubic feet of all have tiassed through, as 
Indicated bv the small dial, an ladicatoi on the i)rovBr 
should ahow that two cubic feet of ali have actuallv 
Issued from the cvllnder Tf oyer two 


quite reached 9, although It may appear 
to be covering that number, while the 
hand of the second dial shows that ihe 
hand of the third one has not yet reached 
• It happens not Infrequently that a 
meter Inspector will make a mistake In 
such a reading, which may boost the gas 
bill considerably Of coarse, the fault 
will right Itaelf eventually, for at the 
and of the next mouth, there will be a 
larger subtrahend to deduct from ‘uhe 
meter reading, and a eorrespoddlngty 
intaller bill Sometlmee an inspector, 
knowing about how much gas 1« used, 
Will fueee at the reading, jf he Hads It 
tepostlhlo hr Inconvenient to reach the 
mater when on hU rounfiA making nts 
eattmat* Iqw so as to be on the safe aide, 
tbaa when he deea make a bona fU& read- 
tag. tha gas hUl will ahow a auddan rlaa, 
tatattag lui> tor the aocuaulated dafloh 
oMtbo ot the mapector’e low eatimatea. 

Itt IWT, the Fahlie ittmieo ComhUMlvn 
the Ftral piktrlet of New York todk 
the ponmf and dvtiea at State In- 
Su DMteni In ihmtair New 
'IpMSt. hlitw whtoh time the otthtane of 




have be«a . Hf 


The diaphragms are the lungs of tuo 


Btatatatreirtlgg eandaniMd maten. 

I8fi MSTSR 




lui'tpr whlih luhale unil exhale meaeured quantltle* of 
KAB. while a lounilng mechanlBiti 1 h actuated hy 
(lie liiHvliie lungs, •Hiid Indicates the count on the 
(Hals 

The loiiiiilng mochanlsm U sltuat€id In the upper 
I IminiM i or 'gallery” formed by the horlstonul parti- 
11(111 (' Hiul here also are the slide calves /) that admit 
the gill- to the diaphragms A aomewhat dlagrara- 
iii.itii Be( tlon through one of these valves Is shown 
111 I Ig I Gaa enters the meter through the tube E 
, 111(1 ihirts Into the valve chamber through the port >' 

'j he \ (he port (I leads to one of the diaphragm com- 
)(ai till, nts, while the jinrt H leads to the Interior 
(if iiK diaphragm In that compattnieiil The 
(iiilht port .Is shown at I. and It leads through 
Iilp( J to 'the burners In the house The 
viihe D Is shaiied to provide cominunlca- 
lloii between the outlet port J and one or 
other of •the ports O end H at all times 
so that there Is no Intenuption In the 
flow of gas out of the meter With the 
valve III the position shown hy full llnee 
In Fig 4, the gas Is slowly flIUng the 
diaphragm chamhor and flattening the 
diaphragm whhh In turn is exhaling the 
gas It (ontalns b> waj of the porta H 
and ; W’ben the valve moves to the 
position shown by dotted lines, gas enters 
the diaphragms through port ff and, as 
the diaphragm expands, under the pres- 
sure of the mains, It causes a proper 
tlonate amount of gas lo flow out of 
the chamber through ports (} and 7 to the 
outlet J As there are two sets of dM 
phragms and valves operating In alterna 
tlon, there Is no appreciable variation in 
the pressure of the outflowing gaa 
Kach diaphragm Is connected to a vet 
tlcal rock shaft provided with a erank 
arm, and connected hy a link L to a 
sleeve M adjustable on an arm N project- 
ing fiom the valve shaft 0 The com 
dined motions of the rock shafts as they 
ire oscillated hv the inhaling and exhal- 
ing diaphragms, lause the valve shaft lo 
rotate, and bv means of lonriectlng rods 
P to operate the valves Tlj meariH of a 
worm and gear It, the counting mt'cha 
nlsm Is operated The dog S serves lo 
prevent the mechanism from running 
backward, and It Is the action of ihi 
arm \ striking this dog that produces 
the clicking uolw whhh may plainlv he 
heard when gas Is flowing through the 
meter Adjustment of the meter is pro 
vided hy sliding the sleeve \f In or out 
utMtn the crank arm M 

It is not very reassuring to the con- 
sumer to know that the majority of trou- 
bles that affect the gas meter tend fo 
make It tun fast rather than stow As 
the parts become loose with wear there 
Is a tendency for them to run faster, and 
as the leather bellows are saturated with 
moisture condensed from the gas, thev 
shrink and deliver less gas at earh as 
Idratlon Sometimes so much water col- 
lects In the meter lase that It seriously 
htiiders the opening and closing of the 
hcllowB and thev operate only when par- 
tlallv filled Here again the consumer 
loses 

There Is another dtfflcnlty which should 
he considered, but who h. however, can 
be overeomc bv a very simple device 
Normally the picssurc used In New York 
Is "If) to 2fi tenths ” to use the trade ex- 
pression, whlfh Is equivalent to about 
one half to one pound water pressure, IT 


Initial preaaara th order; to maintain aufflolent praa- 
Bure at the end of the line. StUl another taotor to 
considered U >the elevation of the burner. pnNe 
sure at the orest of a hill U more than that la the 
valley below; on ttm ground door of a ekysoriKDier it' 
would be much leea than at tbe top. There is a dUlkff* 
ence of oae-teath preesnre for every U feet of eleta- 
tlon. so that at tbe top of a 700-foot struoture She the 
Metropolitan tower, twice as much gas would Oow 
through a flve-foot burner at at the street level. How- 
ever. it is only In naked gas flames that there la a 
lose due to high pressure Incandescent mantle 
lamps are self-govemlng and will consume only a 
fixed quantity of gas, while If the gas is need fOr 
cooking purposes there te no loss; for a rise tn 


creased 1 


If for 

the pressure should be In 



■’ay, 


lentlia. 


TMtlnr « oMqMnt meter. 


more gas would he consumed at the 
burner and although there would be rri 
Inerease In light. It would not be suffldent to 
compensate for the Increase in the gas bill On 
the othoi hand, the meter would not register ths 
full amount of gas passing There would be a loss 
of about 2 per cent which the lomiiany would have 
to stand for To obviate this trouble, a governor 
Is provided, which mav he placed upon the service 
pipe before It enteis the meter This will hold the 
pressure down to the uorninl limit There was a 
jverlod, from 1907 to 1909, when the pressure In New 
York was confined by law between tbe limits of 11. 
and 26 tenths This limitation was finally with- 
drawn on the representation of the gas companies 
who <i|laffied that owing to friction when conducting 
gas over a long range, it la neceasarv to use a high 


prewnre wilt result in a eorraspondlng rise tn teaipUr- 
aturu. 

Hae Banking of ^ Geraym 

"H nr* 

Sr CikH matwthaeh 

T he crack dlrtgjlbM «t tba Germany amy, 

rigid -M Ull’^.^^jiarthtfly destroy*^ liyijSPik^ 
bettre" iV ■■“Kmaenaanali’mii,'’ in 'vdkt^ 

It lm4 the 

The ctronmatiibpeh ^ this aocMent are inttnwdtfit'g 
and inatmctivc. Tha ^ IH.*’ waa of tha OToea-Baea- 
nacb Oerman aeml-rtCid ayatem, which differa fropi the 


turigtah) lTr««whaami-r*ii^ld9i^^ 
tnc the «aa hwfrntt m 
lattdr phit rt |th« 

better th 

'and BWiittate diefflanttimi, ' 1 Sb« 
tliai et'tha IhkrMval ayat«n|, ‘-'T 

httd aft with a dlitrilrating dM'giShimWfeiL.'. . 

to aaatat the vertical atetMnc. te auM , 

hy ahiftisg water with a pntep 4< 

tha exframitles of the eamhlahd *1^1^ 4 

aeeBUalily sUgbt, but as the acni^^ iMa eiaefiv 

tial. defect was traced to the pDadtioli of the hlilweF for 
the bnHoneta. It is not carried to ^ nir. hat tgr 
H, next to the frames, end driven tty rh^ trega- 
mlsaten to reduce the drag In ^ air ^ a tenjr hOa* ' 
oonnectlon betweee car ^1^4,','fhHIefW. 

The -M divpiaced <^hle 

fact, bad a ienKtii of .9M and e i»*aw of' ' 
38 leet TheCar 4fes teft tenf^'fad tha 
dteteiMe hetwemi the b«ttw Of the vwr. 4 
end tha top c^ t!he ewteiope dinod Of v. 
feat. The horsarpower was 3M, furnietMd . , 
bir four Koertlng motors, drlvtaf two pro- 
poBera. The *1t III.'' vtaO equipped wtt# 
wlrelees telegraph apparatria, and armdi 
with apparetua for dtecharglng etplp- 
atvua. In tha ttaneuvan the whole <taw 
of seven waa fumlshM with tides. k«|t 
in a apeolal rack. Five at tbe mw we^ 
required to handle tbe ahip. and two we^ 
oheervert. All hut the eufteeers wega 
amy oncers. ^ . 

In this year’s amy manettvers in Meeke 
lenhurg. tTekermark. and Pommeranta, 
from September 7th to Hth, the lU " 
had successfully performed all Its atotted 
tasks, and. after aacending from Dem- 
mlng, Pommeranla, In the morning of 
September 13th. was cruising in steady, 
certain flight over the villages of Golchen 
and Clempenow, when euddenly the rope 
transmission to the blower snapped. 
The gas bag began to lose Its shape, 
and repairing in tbe air being not feasi- 
ble on account of the Mower's position, 
a landing became Imperative. The di- 
rigible was then drifting with useless 
motors toward a broad atreteta of meadow 
on both banks of the Tollense River, a 
tributary of the Peene From tha air, m 
consequence of a wrtl-known optical Il- 
lusion, this meadow was apparently per- 
fectly level and an excellent landing 
place The pilot was evldwtlv not an 
experlenned airman, for he failed to re- 
oognlte that the Und formed a shallow 
valley. Into and aerose which a lively 
"ground breese’.' was sweeping 
The descent, gentle at first, became end- 
ilonly very rapid when the airship caught 
In the descending current The shock on 
striking the ground wse quite violent. 
The ponderous envelope and framing con- 
tinued to come down after the car had 
struck; fortunately, the wind carried It 
to the aide of the oar From previous px- 
perlences with spherical balloons and 1n- 
vewtlgatlons, It appears practically cer- 
tain that the tremendous momentum of 
the heavy flabby mass of rubberised cloth 
of the gas bag and air ballonets, weighted 
with tbe framing and, In consequence of 
the quick descent, carrying a charge < f 
atmospheric electricity, produced minute 
electric sparks through friction during 
this violent commotion; for tha weather 
was very dry and hot The shock at 
striking tbe ground also must hatw 
started leaks In the valves The coiious- 
sloa Instantly produced a certain quan- 
tity of explosive mixture of air and gaa 
(normally the gas bag of a dJrtglWe, un- 
like tbe envelope of a spberlcal, la her- 
mettcally sealed against the atmosphere 
by lu safety vajves). for there was a dull heavy report 
, IteaMdlately after the envelope struck the grouad, 
whlMi shook the windows In the village at^tou bsdow, 
and a column of flame shot up, which quickly conaumsd 
thn gw teif rtith tbe planes, the framing, and the 
hniky Mower. 

Jlsrtunately, the crew oonld eaglly escape by 
teote the ear on the opposite Mde. and the ear wtat - 
Ae, motors and propellers ivae little harmod. , , , 

Stee scdtWnt 'ls very Instraottva la shosiri«f hoii)^ 

; the safety of a diriglbte i^nd# on the htw', ’ 

.* ^ *«d that tW taefllty to flktttt' v 

' t0\aMltpt6, in place at bel&d a'tnnnuktee ol'kifr'i" 
carton may. en the watrary/bawate .g” tjoan^ 
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Carrying Mail 


A card transmitted by aerial post. 

by Aeroplane 


The First Experiments in this Country at the International Aviation Moot 


A LTHOXTQH the primal practical use 
of the aeroplane, aa conoelred by the 
Wrisbt brothers, was tor purposes ot 
war, perbaps the regular carrying of 
mall will be the first actual ate to which 
it will be put by our goT«mment 
The first experiments in carrying mall 
were made by the British goremment in 
India last winter, when mail was car- 
ried from the Allahabad exposition 
grounds to a point sereral miles distant 
marly in tbs present month, an aerial 
postal service was ntaintalned tor about 
a week between Hendon (near London) 
and Windsor Castle. This la a dlsUnce 
of some twenty ml lea The mail was 
carried with more or leas regularity by 
three mtcblnea— two biplanes and a 
monoplane, piloted by Driver, Hubert 
and Qreswell. The last named made the 
opening flight on his Bldrtot racer In » 
36-m(1e wind, carrying tetters sent by 
the King, Queen, and Postmnster-Oen- 
era! to the Mikado and all the crowned 
heads of Ehtrope 

On the opening day. 11,000 to IS, 000 
tetters were carried, and all told, over 
100,000 letters and postals were started 
on their way by the air route. It was In 
the maintaining of this mail service that 
Lieut. Oammeil fell to his death. Strong 
winds delayed It on some of the days, 
but on the whole the service was main- 
tained with commendable regularity. 

When It was decided to hold an avia- 
tion meet at the Nasaan Boulevard Aero- 
drome. one of the first features deter- 
mined, upon was an aerial postal service 
to Brooklyn. Postmaster-Oeneral Hitch- 
cock authorised this aervloe. and ao in- 
terested wsa he that he persenally car- 
ried the mali on the fourth day of the 


About a score of letter lK>kes were 
placed around at different parts of the 
grounds. These were labeled "Aerial 
t). 8, Mall,'' and two collections were 
made each afternoon The mall was 
taken to a apeclal tent, where it was 
stamped and aesorted and placed In 
•mall hags containing from ten to fifteen 
or twenty pooads. tnstsiid of jptrry- 
tng the mall to the outskirts of Brook- 
lyn, it was taken a few niiea (KHlier 
away from Kew York to Mineola Ahd 
dropped in g field at the feet of the 
poetmanter. Sdio was on hand to rsoeive 
Itiat ti» fippedatad hoitr. 

lUarting Oh 'fiathtday, September Mrd, 
filarte t. OvfQgten, to htl Bkrlot vtow 
pkne^ madhr regular deliveries twice a 
dir Pn lH«iday, the big ddy of the 
psegt, iheig «,l« pastoards. 'ptt teb« 
kt< ahd 9km printed shatky tn 
he ttfwiportfd,. 04h.'hiS w«ti^ t4 

jlJ9f«S«f^e^•,W)QWkd srt»*lw 

WhOttt sd -hPtmda, 

Ik^tn h»-ti^tn 

I'l'. 




OopykSt lUl Sy iTa4sra^«,thSk*«m 

^Peft ma s t M ^.O t d SW ^ ilMM a«kd in Cspt Beck’s Wpkiie with 


heavy liaK was (airn'd b\ Tom Sopwlth 
In hiB Wright On Tue»dav whin Post- 
maBtcr-Ocnoral IPlohrotk hlmsi-lf lur- 
ried the mail the pom h whiih he dniinieil 
overboard at Mmeiila iimtalned Ki2 lei- 
tera and 1 400 postal lards while the one 
larried by Ovlngtmi who showed him 
the way, had iOO letters and 2,200 postal 
cards, besides 7S other pieces of printed 
matter 

Hilt one day during llv meet was the 
mall servile Interrupted, which speaks 
well for the aeroplane as a regular mall 
carrier Several days there was a strong 
wind, and two days If rained 

A demonstration of sklllftil airman- 
ship was made by Mr Ovlngton when 
he wrote a letter with a widely adver- 
tised fountain pen while aloft In his 
Bl?rlot monoplane Before ascending 
Ovlngton gave a blank Bhi*et of paper to 
representatives of three N^w York news- 
papers, who wrote their names upon It 
so that they could identify It after the 
exploit and testify to the genuineness 
of the document This lettei Is re, no 
dip-ed herewith, together with a post.sl 
card which was sent by aetlal post 
Ovlngton was able to write bnt onee 
In a while, when the machine tipped 
sidewise, nr tended to dive his pen 
would slip slightly The vibration 
of the motor caused the irregular wil- 
ting shown In our reproduction of his 
letter, but the fact that he could write 
at ail while flying a fast tnonot>iane, 
shows the control which he had over his 
machine He operated his warping 
mechanism and horironta) tail rudder 
with bis left hand while writing 

It is to be hoiied that thi' gucccBSful 
demonstration of mall-carryliig that was 
given at the r^uHUit meet will I'liuae the 
Postmasler-OenerHl further to innsuhr 
the aeroplane foi this use It is (piite 
possible to dlspati h mail from \ew 
York to Hostoii or to Philadelphia and 
send It thiough wltlunit u atop A gain 
of one or two hours i ould he made In 
The first Instance and the eat.ihllshmeut 
of the Servile Iretw eeiu \ew Yoik and 
Philadelphia would make It possible 'o 
send a letter In the morning at tlic open 
ing of the business da^ and le ewc a 
reply early in the afternoon, when upon 
a second letter could he forwarded ,ind 
received before nightfall 

It Is said errangeiiieiifs ate ahuui to Im 
made by transatlanth stcamsiiip lom 
panles for the special dellven ot miI’ihi 
claases of foreign mall fnim the deel ot 
the atearoer aa It appruai lies t hi loi-t to 
some station or localU\ In kew lork iiti 
by aeroplanes carried on t hi slilii l!\ this 
means much quicker dili\r-M muld be 
effected 

Aeroplanes may yet hr used foi larry- 
Ing raessages or light life saving lines 
ashore from a stranded Rieanier when the 
distance from ahore Is lievond the range 
of the usual cannon 




The Diesel Engine 

The Development of a Remarkable Motor 


t \\ (iiK‘ who has Men a large triple eipanaloii 
/ A mai liK' engine In operation hae been Inipreeaed 
with the merhanlcal beauty of the machine Light 
and powerful yet easy running, with complicated atruc 
ture yet mechancallv almple, It appears as though 
this lyp< of engine bad at last reached perfection 
And yet to-day It stands ready to be replaced by a 
new type of engine and motive power, a motive power 
that even a few years ago was largely ridiculed for Its 
unreliability The gas engine Is conquering the land, 
has conquered the air. and Is now beginning to claim 
the sea for Us own 

All Internal comhustlon engines are divisible into 
two genera! classes those In which combustion takes 
place at lonstant volume, and those In which combus- 
tion takes place at donstant pressure, the first being 
known as the Otto type and the second as the Brayton 
or Diesel type 

In order to make the difference between these two 
types clearer. It will be well to follow the cycle of 
operations In each case In the Otto four-cycle engine, 
the piston on the first stroke down draws In the com- 
buatlble mixture. The up stroke then takes place, 
compreaslng the charge to a pressure limited by the 
Ignition temperature of the iharge used This Is 
usually from 60 to 120 pounds per equare Inch, at the 
top of this stroke the charge Is Ignited, and the piston 
Is driven down by the pressure generated by the ex 
plosion of the charge The fourth stroke then follows, 
the piston rising and the exhaust products passing 
out through the opened exhaust valve 

In the Diesel cycle the first stroke of the piston 
draws pure air into the cylinder, the piston then 
rises, compressing the air to a pressure of BOO or 60» 
pounds to the square Inth, and thereby raising Its 
temperature to about 500 deg C This high pressure 
Is obtained by having very small clearance At the 
top of the compression stroke an oil valve In the 
cylinder head Is opened, and oil Is forced Into the 
cylinder In the form of a fine spray This Is at once 
Ignited from the highly heated air, and continues 'o 
bum until the oil Is cut oft at about one-quarter to 
one-third of the down stroke of the piston Expansion 
folIowR for the rest of the stroke, and the fourth 
stroke then takes place as In the Otto cycle 

In the two-cvele engines of either class the piston 
uncovers ports at the end of Its downward travel, the 
exhaust products passing out through one set of ports 
while the new charge is blown into the cylinder under 
slight pressure through the other ports The charge 
of course consists of combustible mixture In the Otto 
engine, and air In the Diesel engine Compression 
and working stroke then follow as In I ho case of the 
four-cyclft engine 

Three points of superiority of the Diesel engine 
over the Otto engine will at once be noted The first 
of these Is the fact that there Is no Igniter present 
In the Diesel engine, and that therefcjre no Ignition 
trouble can take place Also there will be no trouble 
from pre-lgnltlon, for there Is no fuel In the cylinder 
during the up stroke of the piston 

The second point Is that there Is no carburetlon 
or mixture troubles In an engine of the Otto type 
there Is always a varying amount of exhaust products 
present In the mixture at various speeds which neces 
Bltate* close regulation of the fuel supply In the 
Dleeel engine the speed and power of the engine are 
entireh controlled bv regulating the point in the 
working stroke at which the fuel Is cut off The last 
point In favor of the Diesel engine Is the fact that 
the change In pressure Is not violent as Is the case In 
the Otto engine, but gradunlh Increases during the 
compregsloti stroke, reaching the maximum at the end 
of the stroke and then remaining approximately con- 
stant until the fuel cut-off takes placv 

The cylinders of the Diesel engine are of small bore 
with a long stroke The pistons have to be well fitted 
In order to retain the high compression Sometimes 
as many as ten piston rings are used for this purpose 

The fuels which niav be used In the Diesel engine 
range from the lightest hydrocarbons to the heaviest 
crude oila As the fuel must he enllrelv atomized upon 
entrance to the cylinder, we find a great manv different 
typea of valves for the different grades of nil The 
valves are divisible, however info two general classes 
Those which make use of a ftiel pump to force the 
fuel Into the cylinder, and those which use compressed 
sir to blow l^n Valves of the first type comprise a 
snwll passAfiia through the cylinder head with a needle 
valv* to adjust &e nozzle or spray and whlcth opens 
Into the cyllDder ruel Is pumped to this spray valve 


By Hayner H. (iordon 

by a small single acting plunger pump, at a pressure 
of 750 pounds per square inch, the length of stroke of 
the pump plunger being generally made adjustahla, 
In order to time tbs admission of the fuel to the work 
of the engine. 

The compressed air fuel admission valve is mors 
largely used than the type Just described. This Valve 
usually consists of a hollow plug fitting in the cylinder 
lic>ad of the engine, and containing an Inwardly open- 
ing check valve In the inner end. The hole In the 
center of this plug receives the charge of oil under a 
few pounds pressure, during the compression stroke of 
the engine, and then high pressure air at 760 pounds 
Is admitted to the chambered plug, and the oil blown 
Into the cylinder of the engine In the form of a fine 



Fig. 1.— Reversing gear dependeiit upon changing 
position of cams relativdy to the crank shaft. 


spray,. A vgive of .this typo of course n.^'^SsltAtes the 
use of a separate air compreasor, but this Is generally 
needed any way in order to furnish compressed air 
for starting the engine In order to start the engine 
by compressed air. there Is an auxiliary starting air 
inlet valve, which Is operated from a cam on the cam- 
shaft to admit the high pressure air on a portion of 
the working stroke of the engine, thereby running It 
08 an ordinary air engine As soon as the engine 
picks up speed, the air valves are thrown out of opera- 
tion by lifting the rockers off the cams or other equiva- 
lent method, and the engine picks up Its regular cycle. 

In addition to being equipped with »elf gtartlng ap- 
paratus, the Diesel motor must also be made reversible, 
when used for marine purposes In the case of low 



power and small engines, It Is pos^le to use «lth«r-N 
a reverse clutch or a revsrsihle pl^eller, but such, 
practice is Impossible In engines of a thousand horse» 
power or over 

There are two methods employed In practice for 
reversing marine mot«rs. The first is to change the 
angular position of the came with rogpect ih 
crank shaft, and «aeh Other. 

Fig 1 shows a email Diesel n^ine engine «mploy> 
Ing this method of reverting This engine posteetes 
very unusual features In regard to the starting It hi 
of the two-^-ycls type, wlt|li exhauat ports coatrofied hy 
the piston, and po tsi iiW •« ilr oPmprnaIng eyllnfivr 


for each engine cylinder. To atort. na fiw wswa ah* 
from the air Unks is admitted to the pnttp 
which act to drive the engine until It pUHu tfir its 
cycle. .This engine employs two seperate earn Shaft*, 
one oiMratlnc the oil valves end the ottier driViag 
the pumps. The adjustment of the Shaft Is maflie by 
mean* of sUdihg spiral gears which drive the Ssun 
Shafts. These oltdlug spiral gears are controUUi by 
the longer lever on the left hand end of the efigltie. 
The short lever controls the starting air. 

The other method U to use two sets of earns, one ■ 
set helm used for e'sch direction of rotation. Th«o 
cams are sometimes placed on the same cam shaft, 
which Is made longitudinally adjustable under the 
lifters. A modification makts use of two cam shafts, 
one for ahead and the other for astern. These idiafts 
may he swung in position under the valve lifters. 
Buefa an arrangement is shown In Fig. g 

The reversing mechanism for the two<ycle engines 
Is not quite eo complicated as that for the four.cycls, 
the only valve mechanism necessary being that for 
the starting and fuel valves. 

Probably the one feature of the Diesel motor which 
Is causing Its Introduction into the marine field more 
than anything else. Is Its efllclency. Tests have been 
made on large engines of this type srhlch show the 
almost remarkable flgnrM of 6.8* pound of fuel used 
per brake horse-power hour. This is tor crude oil. 
The marine engines of this type now in use average 
from 0 40 to 0.44 pound of fuel per brake horse-power 
hour while running under full load. When we com- 
pare these figures with those of the best triple expan- 
sion marine engines, which bum 1 48 pounds of coal 
per brokn horse-power hour, we at once see the great 
advantage of the Diesel engine. In round figurea. the 
Diesel engine will drive a ship Just as fast ana just 
08 far on 100 tons of fuel, as a steam engine would 
on 860 tons of coal Moreover, the liquid fuel may be 
stored In tanks placed In the double bottom of the 
ship; thereby giving space formerly occupied hy the 
boilers and coal bunkers, over to passenger and oargo 
space The earning bower of the ship Is thereby In* 
creosed: the engine room space needed for an oil 
engine is Just about the same a* the engine room 
needed for the steam engine equipment. 

The accessories needed for the Diesel engine require 
about the same space as the condenser and pumps of 
the steam engine 

The construction of the marine oil engine seems to 
follow slong the standard lines laid down by steam 
engine practice; all the large oil englnee so far con- 
structed have a short piston and use flat guides, and 
a cross head with the ordinary open constniottoa It 
has been stated that It Is poor practice to use the 
trunk piston, on account of the slight longitudinal 
movement of the crank shaft as the thrust hearings 
wear With flat guides this slight play would make 
no difference, and the open construction also renders 
Inspection easier. 

The air pump for obtaining air for starting, and for 
fuel injection purposes, is generally obtained from a 
' three^tage air compressor, which Is driven from the 
cross beads of the three cylinders, air being cooled be- 
tween the compressor stages The circulation pumps 
are also driven from the main engine; but an auxiliary 
air compressor and auxiliary circulation pumps driven 
by smaller oil engines are provided for breakdown 
purposes. The bilge and fire pumps sre either elec- 
trlcslly driven, or driven by s separate engine, and 
electric current" for light and power purposes la pro- 
vided' hy direct-coupled generators driven by oil 
engines. 

The oil engines In use at the present time— and 
building — comprise both two and four-cycle single and 
double acting Kach type has manv good features 
of Its own and it Is almost too aarlv to stats which 
is the bbtter; the construction of the two-Cycls, dMibie- 
noting engine la complicated, but the number of cy)ln- 
dera it reduced for a given power. On the other hand, 
in an engina with e^t cylinders, one cylinder may 
not bsetane inoperative without affecting the p«wer 
of the sjkgine to a very great extent 
' It is safe to say that the dsveloptttent of the oil 
engine In this new ^le will proceed rapidly. With 
a«vto>M Oewtoto firm* bunding large figgpU ls 

W eaiUies, wltt the report tUt '0e Ctorihau 
tdmuutir is hsild^ng a omteer to be egtttpped with 
two ■lx%Uit4«r«agUHM aaoh of fl^ 
afid irttb MWnft QIaiigow firma lailUttW ’Nigala 
lariT akitt sow aee tito dti ' 

trial*. ‘i'' V.-" 







CemupiBihnirt 

lTh« editor* ore not retpemWf* for statomenti mado 
H.'tbt oorrotfOMOmeo ooitmn. 4-noiti/moiu comm«»{- 
. eatio»* oantna J>t <m*taefv4> V»t nomu of ccrre- 
tpon4mt$ win >« »•*«» to 4t!$ire4.] 

Hevin] of Hie ibstimat Murine 

To tlta Editor of tltf Sonnmno Amiicah: 

I write to exprwn mr hltb apvreclctlon of the 
STMt iflterat vbicli tlttce April l«t 700 1uit« beeo 
aMotfestUix In th« ni^toUdlac of to* Amtrlcan mer- 
olteni mnrtoe. 

Emytolng pabllikod on this •nbloct, eltbor In your 
•dltorlKl or your corrotpondeno* columns, la greedily 
devonnd toy this writer, who tor the iMut twelve 
yenni hu m»4e n special study of ship subsidy, mail 
subsidy, postal subvention, preferential duties, free 
ships, and every other measure suggested toy human 
Ingenuity tor restortag toat branch of our merchant 
marine engaged In the foreign or deep-sea trade to 
toe proud position it formerly occupied. 

The greatest dlflloulty In doing this seems to be In 
getting people living In toe Interior of the continent, 
remote from the seaboard, to take an Interest In or co 
Inform tbemselTee on such matters. 

The writer bids you Qodspeed In the work you 
propose to undertake. James O MoBbiob. 

Canton, Mias. 

One Mui Who Seen Hm Meteof^.Tnin 

To toe Editor of the BoiSKTinc AmssioaN. 

Regarding too letter on your page 37E re “Meteor 
Train," 1 was one of a party of about a dozen at 
Mamaroneok. New York, who saw the appearance sub- 
stantially as described by Mr. Ptorre. 

Pblladslphla, Pa. Enwaso T Cmm 

LgMMMW of the GmHon Bennett Flying Rnoe 

To the Editor of ttke ScisitTinc Aicasioait 

With reference to the above subject In your Issue 
of August IPto, wilt you kindly permit a few supple- 
mentary rsmarka in concurrence with Mr Orovor 
Loenlng's views thereon? Your contributor lays par- 
ticular stress upon the dlficulty experienced by such 
able exponents Ss Weymann a^ Leblanc In turning 
sharply at each pylon, and emphasises on the other 
band the facility and also marvslotts “banking" per- 
formed toy Ogttvle on the “Baby Wright " 

Now It Is certainly oorrect that this teat is dlflkult 
at all times with such superficial area out of all pro- 
portion In the case of the #0 square feet surface of the 
clipped Bldrlot, but It Is also equally certain that the 
centrifugal force generated by the single tractor-screw 
Is a factor not to be overlooked. That of the Nleuport 
was 7 feet diameter, the Bldiiot feet, while the twin 
propellere of toe Wright are 8% feet each, the last 
however revolving In opposite dlrec-tlons and thus 
counteracting centrifugal action magnified In the mono- 
planes. Consequently, the Wright — or Its equivalent, s 
monoplane with twin propellers — Is able to “bank" 
acutely In negotiating turns wblcb would neceesltste 
wide curves with the aingloecrew type or an alternative 
loss of sUMUty and 4iaaster. A still further point of 
Importance with monoplanos driven by twin acrews 
Is the greater velocHy attainable over the biplane 
similarly propelled, with furthermore the facility to 
forge against stronger winds— -a real desideratum 

It Is really extraordinary to note at toe present 
moment the oontlnuou* eopying universally of the 
Wrights’ patent warping system, either flagrantly emu- 
lating the bending of the rear marginal tips In con- 
junction with the foot'opwaled vertical rudder, or the 
virtual reprodoetton of the aame by means of aileroos 
—a system which aftoough copied from nature is by 
BO aieans toe most powerful In controlling lateral 
•tahiUty by tob bird. That perfect aviator among 
other methods demonatrates to us that toy warping, or 
rather deprotoing, the outer half of One wing and cor- 
respondingly elevating the ethe . he obviates all dan- 
ger of law llUgation by enert^icblag on the Wright 
patent! 

Well lt|lght Mr, Clrover Lor-log In his able article 
refer te the emphasising for t’le heed of the "variable 
BUitooe" monoplaae shown toy the Qordw Bennett race. 
Not only will greater epised be accomplUhed by the 
a4<9tlfn of the btrd^>ilIe wUlii; but eo will inherent or 
aatoral stahllity be automatically ewured in tumwjtu- 
«ui winds by ussna of texUdo construction In addi- 
tion to tote urkMt aesd tor variable surface. There- 
torn, the leesone damonatratod not only by the Gordon 
fnuteti mot, but toy daily fljtghte throughout the 
■dithtos. tor Aha aad avolutton of to* ideal 

nttchnntoal.lWaii: bq snoeinetly sninmar- 

ttod to tJto rinnltomtoto: (i) Tifa ttoprove- 

.-tototvoiAba totoih** to fin« jttwMn-lbs i«eu- 

(*) dltoitotor to 

air m “dtok area," 

fM dntottoc to nhto»tta toreotioiui to tototoilto 

torot! if) goMtontotog the mala planes 


flexible with sm^l camber, high aspect ratio, and 
alngtostutocadi (4) by superior lateral control other 
than that employed in the biplane of the WVIghts and 
aasnred by tto graduating of main spars toward the 
tips; (fl> by. variable surfacing of main planes or 
wings to insure higher speeds and susceptibility to «q- 
counter safely higher wind velocities by such dlminu 
tlon.and augmentation of the supporting ares, (6) 
the discarding of the vertical rudder acting In con- 
junction with the main planes for steering In the 
horlsontai plane; (T) the need for compactly folding 
the wings agatnat the side of a car when not to use 
or descent on water; (8) and the means for Increasing 
or decreasing the angle of Incidence of the main planes 
to suit the requirements of flight conditions All tho 
above essential features are by no means impossible 
to reproduce in one design, and will decidedly enable 
a monoplane to ascend and descend from water, and 
In due course to fly acroea the Atlantic 
London, England. Edoak E WILs<)^ 

The Proposed Safety Stop Locomotive Throttle 

To the Editor of the ScixNTiric Amkhican 
In the correspondence department of your Issue 
dated August 19th. on page 167. I noticed an article 
by Aubrey D. Beldelman, of Braintree, Mass , headed 
“The Bridgeport Railroad Wreck" 

In the last paragraph of hla communication he 
offers the suggestion that the throttle and brake 
vslve handle be provided with means to automatically 
bring them to positions that would shut oft the steam 
and apply the brakes In the event of the engineer's 
becoming Incapacitated from any cause To quote 
from big article, “it would be necessary for the engi- 
neer to exert some little pressure on them" to prevent 
their action in this manner 
He questions If a device of this kind would be In- 
convenient. To my mind It would be Insufferably so 
In traversing a rolling country It Is necessary for 
the engineman to frequently change the position of 
the reverse lever, requiring the use of at least one 
and usually both bands It Is at rimes necessary for 
him to use the Injector on his side of the engine, due 
to the Inability of the Injector on the fireman's side 
to deliver suMclent water to the boiler 
It ts not an unbeard of thing for an engineman to 
And ft necessary to flit the lubricator a-hlle on the 
road 

All these things take time; and while he was at 
tending tb' iheni, the steam would be shut off and the 
brakes applied, causing s considerable and undesira- 
ble reduction In speed 

In addition to hts physical duties, be has to keep 
In mind the orders he has received, which govern bis 
movemente with respect to other trains that may be 
on the road, their meeting and passing points, and 
what time be haa to which to make a given point be- 
fore another train This would be extremely difficult 
for a man under the continuous physical strain that 
would be required to maintain those two levers in 
running position, especially In tifb case of the throttI<' 
as be would have to exert considerable force to bold 
It open against a device that would have any value as 
a positive closing mechanism 
The conditions under which an engineman works 
St present are not what might be termed restful 
There Is continual Jar and pound, as a locomotive com- 
pared to a coach rides about as easily as a hay wagon 
compared to a Hmouslne 

.If In addition to this a man were compelled to 
matotaliv.- la St^dy and unremitting prensure for a 
period of from three to seven hours, the average 
length of a passenger run. It would be almost If not 
quite beyond human endurance. 

Los Aageies. CaL J B Wbixs 

Irrigation Snigdeinenting Water Power 

A New Jriat Use for Oor Canals. 

To the Editor of the Scisimrir American 
in Order te get at the power to be obtained from 
waterfalls, a height of id svsnable feet Is taken ss a 
convenient bsxis to calculate any power from 
One ouhlc foot of water, weight 62% pounds, falling 
10 feat produces 625 foot pounds Requirement for 
one hmwHurwsr, 33,000 pounds divided by 625, gives 
St.8 ooMc feet, required, for one theoretical horse- 
power. per minute. 

ttot a* trheel efficiency ts seldom over 75 per cent, 
W* add tmatoWd to 62 8 or 70 4 cubic feet of water, 
whlto to to cover 844 square feet, or one- 

llfty^coad oif an acre So that the amount of 
wttai' reqntred to produce one horse-power 62 mlnutat 
wauM eav^r on* sere one Inch deep, if none was 
wqgtai^. But as the waste is considerable, let us 
.that It requires two hours to cover one acre 
on* todl, or to tea honre the water required to yield 
onp wwM cover live aorei one Inch daep. 

Nov, da fdjtor eon be generated, even in amall 
wtffo, for net over W cente per horee-power for tea 


hours, and In large uuIIh for much less, we have 
one inch of water costing four cents per acre, when 
for some crops it would tc worth easily fifty times 
that, and others much more, as this water is warm 
rain water, and far suiierlor to well water for irri- 
gation purposes 

In view of tho above statements, can we not safely 
conclude that our canals, nr at least such sections of 
them as are favorably Imaie-d should be maintained 
for irrigation, which as explained below, may also 
reduce thedr value for water powers but little? 

In many cases the tanal is so located that all the 
water to be spared can naturally flow onto the lands, 
w'hiie In some cases a dlfih to llie next lock may he 
required to get the water high enough 
The very favorable results of some small Irrigating 
experiments In our section, I think, will fully Justify 
our valuable experiment stations In examining avail- 
ably located lands, and In preparing necessary in- 
formation as to suitable crops, fertilizers, sand mixing 
to lighten heavy soils, etc That may enable the great 
Increase In crops due to Irrigating to be fully realized 
Now, If the power man. who is usually short of 
power, either for manufacturing or to sell electrically, 
win arrange bis water whepls, ete , so as to give him 
the full power of the fall for say the best six piontbs 
of the year, and will put In engines enough to de 
velop the same amount of power, to be used when 
there Is not water enough for all needed, which if 
for lighting will be less when water la lowest, he can 
have water power for all his needs for six months or 
more, and for nearly all the rest of the time part of 
the water, in fact most of It Where the water Is 
usqfl only for ten hours for power, the Irrigating can 
be done at night, as In the Wes! So that the power 
man can be In a better poaltlon, after the first cost 
of engine installment is paid than if entirely de 
iiendent on the water power, aa he will not only 
have increased power, but also power that can abso- 
lutely be depended on 

I truat that tbe above will be in some way. a sug- 
gestion that will be a benefit to the community and 
tbe State In making use of Us canals 
Dayton, 0 .T H Stevxns 

Automatic Stability in Aeroplaiiea— A 
Suggestion 

To the Editor of the Scientific American 
Would you allow me to express through your val 
uable paiver my opinion on the possible solutloB of 
the antomstlc lateral stability In flying machines’ 
The many devices designed and tried out to main 
tain automatic stability have aa vet not met with the 
success which would be desirous All further progress 
and the enmmerelallzatlon of aerial navigation de- 
pend upon the appearance of such a device A sug- 
gestion of mv own may lead to a posalble solution of 
this problem 1 describe my Idea with a view of 
encouraging eonstruetors of flying machines to ex- 
periment In this direction 
My automatic lateral stabilizer consists of fins, con- 
structed of a light framework of wood or metal covered 
with a suitable fabric These fins are binged under 
the surface, at the extreme ends of the plane (wlno; 
tips) and can swing to both sides When swinging 
Inward such a fin can move until It lies fiat under 
the surfaif, but toward the outward It Is prevented by 
a strap froth swinging farther than 46 degrees 

The function of the device may be conceived to i»e 
as follows 

When the plane is In motion, and aa long aa It Is 
not Influcneed by a force caused by a aide wind, the 
fins will be retained In a vertical position But when 
the wind Strikes the plane at an angle to the direc- 
tion of motion, the fin nearest to tho side from which 
the wind Is coming will be laid flat under the sur- 
face of the plane At the same time the- flu on the op- 
posite side swings outward to an angle of 46 degrees to 
the plane, and will present a reslsiance corresponding 
to the natural resistance on the windward aide 
This arrangement seemingly works well when 
straight flights are made, and even in turning It 
seems likely to do all tbe banking required, but to 
straighten out the aeroplane after or at the termina- 
tion of the turn, It may be found nereasary to have 
recourse to the operation of ailerons Even If this 
device needs at times to be supplemented bv aUerons 
It would do much to relieve the operator of an aero 
plan* of the continuous strain which the attendance 
of a lever mechanism to operate the lateral and the 
longitudinal stability means 
One of the main requirements would b<> to have the 
size of the fine In the right proportion to the plane 
which It serves as equalizer 
Such a device could be used on aeroplanes of nil 
constructions, and to simplify the attachment of these 
fins the last five or six ribs on both aides should 
flatten out gradually, so ss to make the extreme ends 
of the plane nearly flat. 

Chicago, III. 


Ewalo Steinjiai 
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Filling a 400,000 Cubic-foot Balloon 

Hydrogen -generating Plant for Vaniman s Transatlantic Expedition 


W HO would pver RUppose th*l such coarsp, heavy 
stuff ns riiBiy barrel hoop*. Iron flllnga and chips, 
ladic till III nys, and other scraps of the machine shop 
iMjiild I ii'i I into the manufacture of the most tenuous 
Mil l iiniioiiclerable substance on earth? Of course the 
inliluliil Know that hydrogen may be made by treattug 
lion with Htilphiiiic acid, and that this it. the way that 
I lie Kit with which balloons are Inflated Is i ommoiily 
niaili' It I the Hiilphurii add that contaluH the hv- 
drogen, the iron serves merely to take up the sulphur 
uiul oxygen that form the bulk of the add, thus liber 
sting the hydrogen Slnie in sulphuric acid there la 
bill one pail by weight of hydrogen to forty-eight of 
sulphur and oxvgen, a large quantity of add Is le- 
qitlred to iirodiice enough hydrogen for an ordinary 
balloon and when It comes to such huge air- 
shlph as the "Akron ’’ with which Mr Vani- 
man Intends to attempt a transatlantic flight this 
fail the amount of and required la enormous Th« 
gas i'ug of the "Akron" is 258 feet 
long, and 47 feet in diameter, with a 
■apadty of 400 nun cubic feet As the 
average street blocks of New York 
measure 2"i0 feet and the width ot 
Broadway downtown is but 40 feet 
from curb in curb, some Idea of the 
huge bulk of the balloon can be ob 
talned To fill this huge gas bag a 
large plant was built at Atlantic City 
Nearly 80 tons of scrap Iron was 
carted to the plant and 100 tons of 
sulphuric add In large casks, contain 
Ing over 16,000 pounds each These 
materials were capable of producing 
450,000 cubic fevet of hvdrogen gas 
An equal quantity of coal gas would 
supply an average town of 10,000 lu 
habitants for three days and If the 
gas were fed to an ordinary flve-loot 
gas hiirnGr, if would take more than 
ten years to exhaust the supply For 
five days and nights the plant operated 
continuously generating hydrogen, 
whiiti was carried directly into the 
huge gas bag 

The bag Is made of three thick- 
nesses ot cotton doth, gummed to- 
gether with thin layers of rubber, and 
Its total weight is considerably ovei 
two tons This, of course, la the 
weight of the bag In air when not in 
flated It Is alwiivs confusing to speak 
of weights when referring to a bal- 
loon If Is difflcult to conceive that 
tlie hvdrogen In the balloon has any 
weight, and yet If the balloon were 
In a vacuum It would crash to earth 
with a tremendous Impact, for not 
only does the envelope weigh many 
thousand pounds, but the gas Itself 
would weigh over a ton 
The Hccompanyiug clrawingH, which 
are somewhat diagrammatical, will 
serve to Illustrate the process of pro- 
duc fng the gas for the "Akron " One 
Is a true plan view of the plant, and 
the other a distorted elevation, partly In section 
Those who are accqualnted with the usual methods 
of genemtlng hydrogen for balloons will notice a num- 
ber of Iniinvatlons Introduced by Mr Vaniman, wherft- 
))V fhere Is no Interruption In the generation of the 
gas As Indicated In the plan view, there are four 
genpr.atc)r tanks 4, whieh are made of wood with ill 
the iron parts well coated with pitch to prevent the 
Biilphuric nc Id from attacking thorn These tanks are 
liartlv filled wl,h scrap iron The sulphuric acid is 
fed Into the tanks from one of two large reservoirs B 
Over the reservoirs is a track r on which the sul- 
phuric add casks n are supported In order to pre- 
vent too rapid a generation of gas and choking of the 
tanks with ferrous sulphate, the sulphuric add is 
diluted 

For every part of sulphuric acid, eleven parts of 
water are used While this mixture Is being pre- 
pared In one of the rescu coirs the other is tapped 
and the dilute sulphuric add takes the course Indi- 
cated by the arrows to the bottom of the generator 
tanks It may flow dlrectlv into any one of these 
tanks or may be made to flow from one pair of tanka 
Into the other. The latter Is the more economical 
method, as ifciSHreR complete action of every par 
tide of the add. The gas generated In the tanks rises 
to thi' top, where It la trapped by gasometers E, and 


flowing Into a commos ohamber F, paaaea down to tha 
washer o, Hera It la toroed to make Ita way uiiwaid 
through a aeries of perforated pUtea, while a apn^ 
of water flowa downward through the game plataa. 
Thence the gaa paaaea through four tanks S, the first 
containing coke, the second potassium permanganate, 
the third caustic soda, and the fourth calolwn 
chloride The first two serve to purify the gas of 
such materials as arsenic, sulphur and phosphorus, 
which are apt to be picked up from the Iron. The 
other two tanks serve to remove all traces of moisture 
from the gas 

Hydrogen Is an odorkaa, colorless gas. and It would 
be Impossible to detect leake in the balloon were not 
some means used to impart an odor to the gas- The 
"perfume" commonly used Is muronine. Thie Is plaesd 
in a sponge as Indicated at T, and thence the gas Is 
fed directly Into the balloon through the tube J The 
“perfume” used has a most ponertratlng sloklsh odor, 


sad la case of say trouble the eoMfe sSt ot « 
be llttsd 4>nt bodfiUr. 


llie lYade WM itf Biaa 



side view partly in sectlea aud distortesd te hrhag tbs gss-pnrUyiag taak* iuto 
the plane of the ptetsre. 



view of the hydrogsu-gsMrstiag plsat; eoarss ot Hquid shewn by 
strsight arrow, eeurse of gas by crooked arrows 


that can readily be detected, no matter how small 
the perforation In the bag through which the gas Is 
escaping. 

One of the advantages of the arrangement shown 
in the drawing Is that when it Is desired to charge one 
of the generators with fresh scrap Iron It may be cut 
out of the system completely by turning off the pipe 
conducting the sulphuric acid to it and also placing a 
clamp on the rubber hoee connecting the gasometer of 
that particular generator with the chamber F "nie 
spent liquor flows from the generators through traps 
AT to a trough L, which leads to a large trench or 
drain 

Heretofore the purifying and drying tanks have bean 
filled with coke In which the various cleanslag cbem- 
irals were sprinkled, the puipose of the coke being to 
prevent the materials from clogging. This method 
has caused much tronble because the materials would 
slowly gravitate to the bottom of the tanks, choking 
the flow of gu. Whenever such a condition arose, it 
was necessary to shut down the entire plant and clean 
out the tanks. Mr. Vsnlmsh has adopted a dlffereat 
method He us4w a set of trays of oopper netting as- 
< ured to Iron straps, at indlosted st Jf In the drawing. 


Bnrsau, Is One of Amertoa^s few able cHawteg- 
raphers, and Is well known tor hto MhausttvU ttOdUsM 
on the eUmate of Maryland and of the elty tff ttMtl- 
more. 9V)r the past two yean he bat bad df 

the Weather Bureau station at «an Juan, Porto BUopC 
and he hag of late published a number of uaeftU and 
timely monographs on Porto Btoau clllhate. T^e bit- 
ast. which appears In the Monthly WeeWher Beotew, 
desis with the trade winds. 

Atthougb tbs teide wlads of the nortbera boml- 
■pbm are oommonly supposed to blow from the north- 
eset, this Is hardly tibetr prersitliK dtreOtlon in tbo 
West Indies. In Porto Rloo their general direction, 
taking the year as a wboto, is between 
east and southeast, taough the per- 
rentage of northesst winds Increases 
during the wlntw. As to dlunuU 
varlatlom, the prevstltng direction 
during Hie dsythne (A A. M. to 10 
P. M.) Is east, while during the night, 
after 10 o'clock, It |s southeast This 
apiHlee to the year as a whole, but 
during July snd August the preyalllng 
esst wind extends fsr into ths night; 
vis., to 1 or 2 o’clock In the mining. 

The average hourly eelooltr of tbs 
trade winds tor the year is a HUls 
under 11 miles, the nwinthty values 
ranging from 8 miles an hour ta Oc- 
tober to It mllee In JWy. On an 
average these winds are lightest about 
sunriso and atrongeat about i o’olook. 
at Ban Juan. The trade winds ot 
course never rise to the force of a 
gsie, and tbs few high winds that 
occur in Porto Rico are gmerally doe 
to the passage of tropical cyctonss 
Judging from the movement of 
cloude over 8sn Juan, the averags 
depth of the trade-wind current In this 
region probably doea not exceed 10,000 
feet The upper olonda — the cirrus 
forms — have a neariy uniform move- 
ment from the weetem quadrant; that 
Is. they show that the upper air current 
Is opposite in direction to the trades. 

The trade winds contribute greatly 
to the good health and comfort of the 
inhaMtants of Pwto Rloo. In foot. 
It Is the presence ot the steady, mod- 
erate flow of the tradas tiat takes 
this Island out of the cta« of areas In 
the tropics to ho avoided by white 
men, and makes It for more than half 
the year a very dselrable place of 
residence for business as wall as for 
pleasure 

The utilisation of the trade winds 
Bs a source of motive power Is grad- 
uafly receiving props* reoognltten, 
and the number of wlnd-mins Is Increasing. The 
south aide of the island is oomparatlrely dry, snd the 
rainfall Is irregularly distributed through the year, 
necessitating extensive Irrigation cperatlons; while on 
the north side tha^rainage problem tp aiUcst equally 
Important. In ''l^th thasa operatt^ vrtnd'drtyeii 
pumps might be used to ipreat advsabige. 

NgitRg'fl Pgnditttgi 

C ARBPtn. examlnattoai has been made of the b#ads 
ol Oaaade UHsthHtowos, In ofisr to determlse 
their eflecUveness as paraehutse, esrryUf the seeds 
of the plant to great fiManees through the sdr. The 
results of 1 ■ 


Caicplatio& shows that a thistle-down MaPtlng treun 
an Blevattoa ol Id feet. In sUH sir, would ngtttre twO>r 
thirds a miante to reach the ground, Wia a ttfad 
btowtng Id miles an hour It would be oarrted, m 
the average, ahont a fifth of a mUe. tbetodid smHsoe 
exposM to tha gir la an average tolstt#4««» lA dft 
aectoott « the grsat nfitober of baiitot^ a Iftide 
than oa04talrd ot A sonsre foot AsiolSisp 

- - and rut jbsautlHM' 'ssampls of natuNto MCgoM»S^’lg'''v 

these trays the purflyiag and drying msteriats fwmWtod- W fhd ilgKt Mthefi thrsada d^ ^ 

are plscad Thus the mas* Is kept In s porous eoB- of w*riW» Itilt** fidtofitoW Sglder Wi tobi 

dttlon, through which tiM mm esn easily percolats, yoyagis. , ' , * .' -7^4 "j'ct'V 





Suggestions for the Workshop 


Ingenious Expedients of Resourceful Mechanics 


T?p tkft SWitor of th# WortoitMjp poportiMat: 

1» loofktos ovw Hawly Man** Motfidw Chwt, In tb# 
of ittptombor 9tb, I noU«« tibat tbe «ollo<ll<m 
« 4i«a*ia« wltb arlstoj or iodoform *d4«d call* tor So 
gnM* to tfao Aunoe. I IntondAd dUi to r««d M 
crdlU., Tbl« amount Wonld do moro barm, but m 
tb«re ar« onl/ 81.1 gramme* to tbe oUnoo, bjr using KO 
.gramtna* of artitol you bara mAr« aflatol than col- 
^ lodira. vbtob I toar would be an almoat uneleaa mlx- 
ttBM. Tbe mistake at reading Bnama tor grains m 
ofteg ntade by dmggUta. and for tbla reason I believe 
that when grammea la intendod, it Mtould be wrlttan 
oat lit full (grammes). 

WiLLUH R. laaBBAK, II .D. 

Bwtimi of GgMliiM Vapor deaniiifr 

To t»e Kditar of toe Workebop Department; 

The descrtpttoo of an automobile cleaning device 
pufcliebed among the "BUggeatlona tor tbe Workataop.” 
on page S7e of fltd>temlMr iii Itaue, is of conaiderabV 
interest from an Inaurance point of view, from the 
fact that the vapor from one pint of gasoH^ vuiU 
make 800 euMc feet of air enplative Tbe device 
seems to be an excellent gas generator; a flame eoine 
dfstanee away will Ignite tbe vapor, and tbe operator 
Of tbe cleaner will never know wbat hit him. 

Weald U not be well to caution your readera against 
tbe nae of such a dangerous tnachfhe* 

P. D, C STEWsan. 

Holder for FfUnp Sbaan Screws 

By R F. D. 

W £DBW a smaJI screw is to be filed down to shorten 
It, U is not advisable to put it in a vise tor tear 
of damaging to* tbrends. 



Holder tor fllint small screws. 


A small piece of eoft Iron may be bent and drilled 
In tbe manner shown In the Illustration, and then 
wrewed cr nailed to fhe bench top with tbe serew 
in the position shown.' 

Refkdng Volvo Scots 

By Albert P. BMwp 

W HEN refaclng the valve seats of an automobile 
eng'-ne, it la usually tlM practice to make a 
reamer out of cast steel and temper and grind It to 
sl/e This la rather a tedious task and aomewbat ex. 
ponslve. Recently a friend of tbe writer found It 
necessary to reface tbe valve seats of his four^yllnder 
automobile engine, which meant that there were eight 
valves to be treated Instead of adopting the usual 
method, the writer suggested that he make bis reamer 
of aoft Btoel, and lit it with cutting edges by sawing 
through toe beveled edge of the reamer with s hack 
aaw in tour placaa and driving In tour pieces of 
clock spring. These cutters wsre Hied down nearly 



to toe rnkfaea at tk« mhter. Th« bevel was flnlshad 
to ito« }|k^«i.«rtto to* grinder, ailtfwtog the clock spring 
ftrlM to Mi <a m toob, or leaa. from 

dii* ,s<rlM** B^U grpAV# WWe filed to to* reamer 
to WtoOdf to* mittlag edtto toattow tor dlearance of 
tower end ef fb* totoftof tow mad* to (It 
|dM* tor t^ia vale* osat. One of the 
Mia *!*:-«* a—, ofllW Wa* hOf*d 

Tlito plug hot 
, , Jto.aotod aa a 

*d' *lto tddinef 'was 
fwtoet 



ease, the last oile cutting aa well as the others When 
ths work was completed., the hole bored In tbe plug 
was stopped up with a piece of metal, and the plug 
was replaced to tbe engine fer service The valves 
were placed in the lathe and faced oB enough to true 
them, after which they were Inserted In the engine 
and ground to a fit with powdered glass and oil 

Lsying Out Work for Drilling 

By Oeorge P. Brewn 

A QUICK and accurate way of obtaining an Impres- 
sion of the holes already drilled to a flange when a 
new flange or cap Is to he fitted to it. Is to rub a piece 
of chalk down Into the hole eo that the edge will 
scrape off a small amount, forming a bead of chalk 
that Is Slightly raised above the surface of the flange 
On the flange tbua prepared tbe new flange Is laid In 


Laying out work tor drilling. 

tbe exact position In which It Is to be bolted On 
removing the chalked flange an accurate tracing of 
each hole will be found on the new flange These 
circular tracings can be centered and drilled and they 
will be sure to mate the holes In tbe other flange 
fvhen it Is replaced tor bolting. 

lAaipietic T-Square 
By Wiitism GrMMnger 

W HEN much hntebiug Is to be done there U al 
ways a tendency to move the T-square out of 
position because It is necessary to hold the T-square 
and at the earns time to manipulate tbe triangle and 
the ruling pen. To eliminate this trouble tbe writer 
took two small electro-magneta out of an old doot 
bell, and fastened one on each end of the head of the 



T-square, taking care to get the magnet cores on a 
line with ths edge of the head 
Then a piece of thin Iron band was fastened to the 
edge of the drawing board with several small screws 
The magnets were connected In series with a batte. v 
and switch. When turning on the current, the mag- 
nets will hold the T-square firmly against the drav - 
log board. Ttwo all one needs to do Is to attend to the 
triangle and tbe pen. This will eliminate slipping of 
the T-squar* slid make for accurate work. 

Fljtwlieel Brake 

Ito C. M. Moon 

T he bmk* Illustrated herewith was designed for 
use on to* ftyWheel of a heavy Gordon }ob printing 
preas, hnvlBg too diving motor belted to the flywheel 
It was tMOestarr to construct the brake to such a way 
that th« pklrts toxild not interfere with tbe driving 
belt 

A* wHI .fa^ pNsto by referring to tbe Illustration, M 
rapreeento to*, motor ; A 1* tlyi brake shoe, which is 
support«d toes. B. with the belt passing be- 

tween tham. Tfiaa* legs are bolted to the block JS 
which i* Btoutoty tofitosed te the floor The coll springs 
C asslbt to the brake ahoe away from tbe 

wheel, ai|d algo the eads of the shoe from rub- 
Mftl. toak* «k)»e to connected by means of two 


drawbars D. one on either mde, with the two bell 
cranks O which are screwed to th<- sides of the foot 
lever K, These trell i ranks dr.iwbars, and brake shoe 
legs are made from Inch band lion. 14 Inch thick 
The foot lever Is connected with the block H by 
means of a 6-lnch strati hinge /, as will be noted m 
Fig 2 of the sketch, and the bli«k // Is serurely fast 
ened to the floor with lag screws The coll spring J 
holds the outer end of the foot lever about thre<‘ inches 
above the floor, and also assists In holding the brake 
shoe away from the flywheel, except when stopping 
the machine The spring used was an old-fashioned 
bed spring, which answers the purpose very well 
The brake shoo, font lever, and floor blocks should 



be made of hard wood if possible, but any kind will 
do the work If desired, the shoe may be faced wllh 
a piece of leather belting, smooth side outward, which 
gives it a much better grlj) on the wheel 

This brake Is very powerful on account of the lever- 
age obtained at tbe foot lever, and also becausu of 
the fact that the brake-shoe- legs are nut placed per- 
pendicularly, but Incline somewhat toward the fly- 
wheel, thus when tbe brake Is applied, the frlrtlon 
tends to force the shoe more tightly under the wheel 
With this device the machine mav be brought to a 
stop slowly, or In case of accident almost Instantly, 
by Increasing the pressure upon the foot lever 

Repairs to a Cistern 

By J. W Roroig 

A FRIEND Of mine hag a traction c-nglne and one 
day while on the road he found that he had verv 
little water left Just at this time they were pRsalng 
an old deserted house whose cistern wag about hair 



full of water, but the rubber buckets were rotted off, 
80 taking some cotton waste from the engine he- made 
buc-kets wltli this, and got enough water to complete 
his run 

Workshop Notes 

To Sharpen Chtoels. — Often one has chisels of awk- 
ward shape, and no stone with wtin h to sliarpcn 
them If « piece of wcx)d is cut to fit the chlhcl, it can 
be used In place of a stone, by dipping it tn a mixture 
of oil and powdered emery, *and then manipulating 
as an ordinary stone — B. Francis Uahiiikii 

SoMering Galvanisad Iron. — R»w soldering fluid Is 
generally used on the soldering copjicr w tieci It Is de- 
sired to solder galvanUed Iron Howe\ei licfure com 
menclng to solder. It Is desirable to dip the soldering 
copper while hot In a solution of sal ammoniac and 
water. This will reUln the tin on me point of the 
soldering copper, which would otheiwlse soon dlsaiw 
pear.— A. F. B. 
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Disposition of Guns in Dreadnoughts 

Foreign Navies are Adopting the American Center-line Plan 


I illiL total number of shlpi of tbe al)-l;ig-g:un ty(>e 
now built, building, or provided for In the rurrent 
yoai, Ib exactly one hundred Great Urltain b^ada 
wltl) thirty-two (which Includes two ( nilsorg building 
a( the cost of Australia and New Zealand i, followed 
by Germany with twenty-one, and the I'nlted States 
with twelve, Japan, having this tear placed orders toi 
no fewer than five ships of the tvpe (one building in 
England and four to be laid down In Japan), has in 
( reased her total to seven Russia, France, Italy and 
Austria have foui ships aplete, none being yet roin- 
pleled, and the first named power proposes as soon as 
possible to raise her total to twelve Rraxll and Spain 
each possesses throe '•Orcadnoughts,'’ two of the Bra- 
yfllan otilv lieiug completed, and the list Is completed 
by tbe Aigentlne Republic, with two ships on the 
stocks, Turket with two recently ordered In England, 
and Chill with two which are shortly to he placed out 
to contract 

In this total of a bundled ships there are thirty one 
whose details either have not yet been decided upon 
or are not yet knowrn The policy of 
secrecy, Inaugttrated bv Great Britain “ 

with her pioneer "Dreadnought, " has /\ 

been followed bv several other powers / JA 

Germany tonceals the particulars of her / ^\ 
new warships very successfully, and IT \ 

only nine can be spoken of with any 
certainty, Jjattorlv, Great Britain has 
relaxed the pollcv and the only vessels 
whose details arc uncertain are the 
five of the 1911 12 programme Nothing yL 

Is known of this year's quintet cf 1 W 
Japanese ships except that they will \ W / 
carry ISC Inch guns, and other ships \ll / 

where similar lack of certain knowledge 1 \ / 
exists are the new Ameilcan vessels to ^ 

be laid down this veur (which, it Is cx- 
(lected, will have ten t4-lnch guns In A 

two twin and two triple turrets), the / \ 

last two of the four Austrian vessels, / j l\ 

tbe 'I'urklsh and Chilian ships, and the / JL \ 

BrttJilllan "Rio de Janeiro” The last- I A,\\ 
named vessel was for some time re- I 

ported to be designed to carry twelve | 

U,*-lnrh, fourteen flinch, and fourteen yy 

4-lnch guns but it has latteily been I 

stated that she will after all be no more 
than a replica of the “Minas Qeraes" \ O / 
and "Sao Paolo" \ 11 / 

In the case of tlhe sUty-nlne ships f/ \ / 

whose principal details are known, ^ 

there Is a very wide divergence In the 
mounting of the main battery This 
would nec-essarlly follow from the fact that some are 
armed with eight, some with ton, some with twelve, 
and three even with thirteen heavy guns, but there 
are also considerable differences even among ships 
with the same number of guns 
The first “nreaduought" to be laid down and com- 
pleted — the British ship of that narac> — has ten t2'lnrh 
guns so arranged as to produce a broadside efflclencv 
of 8P per cent (Pig 10) Three turrets are on the 
canter line and so can bear on either beam, but the 
other two are placed abreast on the beams, so that 
each can bear cm only one broadside In a broadside 
engagement, therefore, two guns out of ten would be 
useless In siiltc of the obvious drawbacks of the 
arrangement, however, It was rcjreated in six later 
ships— ' Bellerophon ” "Tcmoralre," "Superb," “St 
Clnccnt,” "CoUliigwood " and "Vanguard", and the 
icsult Is tbai these seven ships. If they formed one 


These' Mcven I'r'tlsh hblps are the nnlv flve-turretcd 
dreadnoughts which cannot dispose lOn per cent of 
their heavy guns on the beam The American flve-tur- 
rsted ships "Deluwarc ’ "North Dakota," ‘Florida," 
and "Utah'' (Fig (i) have all their turrets on the 
middle line, with the rivtulf that thvnp fcuii ships, 
mounting ten 12 Inch gsns apiece and forty in all, are 
squal In broadside action to five of the British ships 
mounting fifty 12 Inch gtitis, since only forty of tl -sc 
crouJd be brought to bc-ar on the beam Wc- are not 
dealing here with secondarv bafterles; but tbe best five 
of these seven British ships mount ninety-two 4-lnch 
all told (^eaty each In the "St Vincents,” and «I»- 
t6*n Infthe "Bellorophons”), while the four American 
vgesels have sixty 6-lnch, which, allowing for th« 
much greater power of the 6-lnch gun, is In all prob- 
ability a auperlor equipment. In her later vessels 


By Percival A. -Hislam 

Great Britain began to show signs of being Influeooed 
by the full-broadside argument. Its force Was, how- 
ever, admitted grudgingly, and a wavering effort made 
to combine a full broadside with a heavy fore and aft 
fire The "Neptune," “Heroules,” and “Colosaus" were 
tbe result (FTg, 9), These ships, like the earller 
" Bread noughts," have three turrets on the middle 
line, but tbe wing pair are placed e. dchelow across 
the deck amidships, while the last turret but one from 
aft la super-posed to Are over the aftermost The 
result Is that six guns can be fired ahead and eight 
aft Is superposed to fire over the aftermost. The 
be covered by all ten guns. Over a large angle, how- 
ever, the fire of the port turret Is masked on the star- 
board side by the starboard turret, and vice verM, 
and the lengthy experiments which were carried out 
In the Mediterranean early this year are believed to 
have proved that the oompromlee Is not a very happy 

At any rate. It has been abandoned In later ships 
The "Orion," "Thunderer," "Conqueror,” and "Mon- 


2\V 3V/ 4\ 
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QMv-o Mary (Brttl»h(, 1,1 Bln 
InOt-ilblc. Invincible, Tndumitsbli-. ludofatlEAhlc New 
Zealand. Auetralla IBrtUeh), 12-ln. 

Eyisnii .Jalinc 1. Alfonso XIII (SiMinlsiiy, 12-In Von 
der Tano lOermau), 11-In 

yiribu. T'nit Is. “y- (Anstrlau! Dante Allglilerl (ItsJ- 
lan). all 12-ln. rian 3 with iriplo turrefii, has Wn 
huggc'sted for iluwriun abjua 

ti'r.. ‘i;.„SdWr* ^Soa- 

i/offtioti enir(&4^H. 

Nvptud*, Hcrculw, Colomni; (Krttlsb), 12-Ui 
Dreadnought. Bellcwopban, Tamemire, superb, Ht Vtoaeat, 
c'oUlagwood, VanguBjd l[Brlt|jih). Ig-ln 
^°(1u^) *^ 1 #^*’' ^““*'** *** Ceaare 


Moren^ fuytmvu (Aiasntlae) . Utna 
CcHtTbec^^B tfWaaa. t^a (r 


TUK OUFOemON OF GUMS IN l»tKAfiN01KUn» 


arch" (1909-10 programme>, and Om "Eiag Ocmv* T-,** 
"Oehturloa," “Ajax,” and "Afidaoloiu” llfilt9-ll ptih- 
gramme), will have ten 13.&-Inch gitna tn five turretn, 
all on tbe oeater line. The seoond ftxim forward will 
be superposed, so that four guns will hear forward; 
and the same arrangement la repeated aft, the fttfH 
turret being amldahlpt (Fig. 7). In these ahtpe. therea 
for^ Great BrlUln for the first time aekMwledffag 
the superiority of the all-oti-thsHientervllM e^teni 
which has been applied to Ameiiean "Breadnougtafe” 
stnoe the first was -dealgned. The ten l^-laeli guna of 
the "Texas ' and "New York" will be nouBtttd (m this 
plan. 

The last of the known flveAarreted ships ire the 
Italian vessels "Conte dl Cavour,*' %eoasMlo da Vlad," 
and "OIullo Cesare." In the case of the last two U la 
possible that the original design may not be .dhersd 
to, but they were all designed to oarry, and the ■ ‘Tohte 
dl Cavour" at any rate will be equipped with, thirteen 
12-lnoh guns arranged as shown in Fig. 11 of the dt»- 
grsro. There will be three tbree-gnn turrets, one tor- 
ward, one aft and one emidsblps, mod 
two twln-turrete wlU fire over the fore 
and sft turrets reepeotlvely. There wlU 
thus he a full broadside fire of thirteen 
12-iDch guns, while five will bear ahead 
and astern. If this arrangement is not 
carried out tn the other two shipe It 
will be to allow of the mounting of 
heavier guna It may be mentioned 
that the guns in the triple-turrets are 
arranged on two levels, two being be- 
low, and the third above and between 
them In this way tbe breadth of the 
turret Is saved at the cost of addltloBAl 
height. 

■ There are comparatively few fggr- 
turreted "Dreadnoughts.*' The ffat 

J were, of course, the American "MWhl- 
gan" ttid "Booth Carolina," altbottgh 
for Ymrlhua rxifisons they were nof at 
sea until after the British "Invlnelbls” 
cruisers The "Mlchigans" have bight 
^ 12-Inch guns in four turrets, two for- 
ward and two aft. the one neargr tbe 
middle of the ship being superposed In 
each esse (Fig 1), The British "Tn- 
vlnclble," "Inflexible." and "Ipdomlta- 
ble" also have a nominally full broad- 
side (Fig. 8), two turrets ^lelng on 
the center line, and two en tchekm 

_J amidships; but the latter (jfo In tbe 

"Neptune”) are so close together that 
the arc covered by eight guns Is very 
small In the "Indefatigable" this fault was to a ce^ 
Uln extent remedied, by Increasing the dlsUnce be- 
tween these two turrets; but the authorities wsra 
finally driven to adopt the American system, and the 
"Uon.” "Princess Royal." and "Queen Mary" are the 
result (Fig. 2). These ships have eight IB.S-Inch 
guns in four mIddle-Une turrets, the second from 
for'ward being superposed Only two guns, therefore, 
can fire aft, as compared with six in tbe prevloua 
"crulser-Dreadnoughts" built for the British navy. 

The "IndefaUBBble" syefcem has been followed by 
Germany In the case of the "Von der Tann" (cruiser), 
and by Spain tn the battleships "Espana," "Jaime I.,“ 
and “Alfonso.,*3Crn,” The "Voq der Tann" bgs eight 
ll-lnch guns and the Spanish vesoela eight 12-lach: 
and In each the longitudinal space between the iclt#- 
loned turrets Is much more than In the Brltlkh shlpa, 
while the starboard turret. Instead of the port, is 
nearer the hews (Pig 4), The BriUsh ertrtsers "NW 
Zealand" and "Anatralla," building tor Padfic aervtoe, 
are similar to the "Indefatigable." 

The other knowh four-tutreted ships are equipped 
on the triple-turret system, which has lately oome 
into considerable vogue All are armed with twdva 
19-tncfa guna their names and nsttonallty hatat; 
"PWropavlovsk," "Poltava," "Sevastopol'* and "Osa^ 
gut" (Russian), "Dente Alighieri" (ItSlIaa), gafl. . 
"Vlrlhus DnlUs." and a vessel at present knaFB 0 
"V” (AnstrlaD). It has been rumored that In flhe ease 
of the Aosttlan ehlpB two turrets wtH -be itirrrrniid. ' 
but thto lacks oondrmatlon (Fig., d). . , 

"Drsadnmiffbu" with six turrhie grs aitohi 
tWAly number, htii pmeM ipm« vi ' 

ooiMijraato. ,.rTh* American. aad>Ariniii|f^ ' j' 
haw, twalra Wmth ifwis uf 
two torRgril and .four ahaft of fiV aa |yg 
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Abstracts from Current Periodicals 

Phases of Science as Other Editors See Them 


AtmoqilMrlc Pr w tu re tn Ftet Geological Ages 

T HO modern derelo^ment ol nvlstlon suksmU the 
<]U«aUoii Wliether tb« ntmoephere of the enrth was 
denser during the esrbontferoiu epoch then at the 
present day. 

This sahiect Is hriedy discussed by a writer in 
Cosmos, whoM remarks we reproduce here. 

"AmoBg the animals which people the earth we And 
representaUves of all eisee, from the microscopically 
small anlmaleule to the great elephant But within 
the limits of any one species the scale upon whim 
the Indlrldoals are built does not differ very mate- 
rially; we do not, Aor example, find specimens ssy ten 
ttanes larger tkan their adult congeners 
"It Is easy to show good mechanical and physical 
reason why this should be so. Consider two birds, 
geoaetricajly similar, auch as two swallows for ex- 
ample. and Imagine the second to have ten times the 
normal stse. This bird will then have all tU linear 
dimensions ten timet ss greet as the norms! bird, 
while the surfaces will be one hundred times ss great 
In this way all the oroes sections, the thickness of 
the muaclea, especially of the wing muKlee, being 
Increased one hundred fold, we may sarely take It 
that the strength of the bird will also be increased 
in the same preportion. But on the other band. It 
must be remembered that the volume, and hence the 
weight ot the body, will be Increased one thousand 
fold. Thus this large swallow, built on ten times the 
normal scale, would find Itself quite unable to rise 
into the atr or to sutto'n itself there, for It Is rela- 
tively ten times less strong than Us congeners; with 
muscles one hundred tirnes ss strong as theirs it is 
called upon to perform one thousand times the work. 

"As a matter of fact, an examination of the flight 
of different kinds of birds having approximately the 
same form shows that flight becomes more and more 
dlfflcuU ss the weight Increases; Urge birds substi- 
tute ae far as poaslble sailing flight (which Is the 
characteristic motion of our eeropUnes) for flapping 
of the wings Thus the sise of anltaals capable of 
flight has an upper limit, apd this seems to be reached. 
In the present etste of neture, by thb large birds, so 
far as salting flight Is concerned, and by the larg» 
insecta, so far ss flight by wing vibration Is concerned 
"And yet in past agea much greater animals have 
flown. One reptile of the group Pterodactyl had a 
spap of over thirty feet, which exceeds that of a racing 
BlSriot; this creature lived during the cretaceous 
period and flew as tar as 90 miles inland Certain dra- 
gon flies of the carboniferous era measured over three 
feet from tip to tip of their outspread wings Under 
present conditions It would be quite Impossible for 
these creatures to fly. The roost natural mipposltlon 
Is that In the times when these cresturea flew through 
the sir, the atmosphere had a greater density than It 
has at present. This Is the conclusion reached by 
Mr. Harle In the estimation of this paleontologlBr. 
the existence of these great flying animals during 
cretaceous and carboniferous times indloatee that ur- 
moapherlo pressure at that time was greater than at 
present.” 

The Aatogenoug Catthw Proceae in Handling 
Wreckiige 

P )R some time past, the well-known autogenous 
fusing process ( oxy-acctylene blowpipe) has been 
used with great ancoest for clearing up wreckage 
after Area, explosions, and similar accidents An In- 
teresting case occurred In a town In Oermany. whore 
a school bnlldtng in the course of construction col 
lapsed, burying a number of workmen under the 
debris. As good fortune vsould have it an oxy-hydro 
gen cutter happened to be avmllkffle In the Immedtare 
neighborhood, and with Ita alfl the Iron psrta wer*> 
out through in short order, and the workmen were 
extricated from their hasardous prison. 

The Importance of the oiygen blast Is, of course, 
still greater In ewes In which the ponstruotlon Is en- 
tirely mods of Iron. Thos, tor Instance, It was very 
extensively usgd In plaarlag up the wreckage after 
tbe eoUapBtnff n large gMoveter In Hamburg in 
Oeoemtwr, ISOfl. 

The UilltatBg rapidity of the cutting burner la of 
pgrttoularly great utill^ the cose of railway dls- 
where It la ewentlil that the work be per- 
dprmod «* quiokty os so os to clear the road. 

At the BffWOAt day, railway corporations 

hhvh Odopiod Asteiwn^ etittere os a port of the 
it tboilr vriemtlhg oanl. Muftlclpal fire de- 
, hAva.jiiUtaiiiad apporatw, 

y lA iNOMMy the ffilMeii is olmoat uplversaUy «a^ 


rled out with hydrogen and oxygen Instead of acety- 
lene and oxygen, because the hydrogen is readily com 
pretslble Into steel bottles, while acetylene cannot be 
thus stored without special precautions, since It U 
liable to explode. 

The Kodophone 

I T Is very desirable for an aeronaut to know the 
vertical velocity of bis balloon, relatively to the air 
Instruments for Indicating this relative velocity have 
been Invented by Neumann and by Ijcntz The name 
Kodophone has been given by 
Lentz to his inatrument, which 
la described as follows In Pro- 
metheiu- A small windmill Is 
suspended from the balloon, 
with its plane of rotation hori- 
zontal, In the manner Indicated 
In the diagram. The windmill 
Is connected by wires with two 
electric bells of different pitches 
and a battery, contained In a 
case which ts attached either to 
the side of the car or to the sus- 
pension ring above the aero- 
naut’s head The connections 
are made in such a manner that 
one bell sounds when the bal- 
loon rises, and the other when 
It sinks, relatively to the air The velocity of relative 
ascent or doacent la indicated by the length of the 
interval between successive strokes of the bell This 



The Kodophone. 


automatic device Is especially valuable at night and 
at any time when the aeronaut’s attention is distracted 
for any reason. 

A PractkAl Manofoctnrer tm the Synthesis 
of Rubber 

I N the May number of the new Journal Kututtloffc. 

Dr. Oerlach-Hannover, a practical rubber manufac 
turer, makes the following stotement 
"Th« problem of producing caoutchouc synthetically 
has been solved. But Just as In the rase of Indigo 
to years elapsed before the synthetic product was suc- 
oesafully launched, it will take at least 2(i years before 
syUthetlo rubber will make Its appearance commer- 
cially. If will take perhaps longer with caoutchouc 
because the physical properties of this material are 
not as well known as those of Indigo The high price 
of the natural product stimulated research and. after 
the pioneering experiments of Harries, the Elberfeld 
Farbentebrlken have Anally succeeded In producing 
larger quantities of a product derived from a mate- 
rial closely related to isopren At this stage of the 
development It was found out that there exist many 
sorts of rubber which are near relatives hut still 
possess different characteristics 
"The ftrst synthetic caoutchouc which was placed 
at my dispotal. Tor example, did not unite with sul- 
phur and hod a leathery appearance This was not 
to ba wondered at, ns there are known eonie varieties 
of natmal caoutchouc which cannot be vulcanized 
Soon another sort of rubber came to my notice which 
showed bottar afftnlty for sulphur, but still could not 
be perfoetly milbantsed Above all It lacked elasticity 
Soem, ttawovOf, larger quantities of a third sort wore 
submlttad to me which to my great astonishment 
shoiWed 4U the exoellent properties of natural rubber. 

"But now the question arises whether this material 
of the Blbertahler can be economically produced on a 
large wale *«fl taoy thus become a dinger for natural 
rubber. It bonhet bo dented that the subetance, which 
PWWMM godd quallUes, oan be utilized tor practical 
PttIToaffk Kl«e Is not high but it Is a complex 
question to dWldo whether this synthetical product 


will become a dangei to naiiiral nibbei .\il kinds ot 
economical and (onimercial londllions must be taken 
Into consideration One thing, however, Is lertaln, 
that synthetic rubber will soon be a commercial artl 
cle ’’ 

Highway Engineering as a Profession 

A ccording to prof Arilmr H Blancliard, who re 
cently lectured before the So( lety for the Promo- 
tion ot Engineering Education, ihe tcfhnlcal graduate 
who Is attracted to hlghwny engineering has several 
more or less well-defined fields open to him These 

"The highway departments of municipalities and 
towns, thoee of States, counties and parks, the en- 
gineering organizations of contraclore, and the engi- 
neering and sales departments of companies dealing 
In materials and machinery used in highway work 
In city and town work mailers relative to the con- 
struction and maintenance of strests and pavements 
<ompoBe the bulk of the work assigned to the highway 
departments, together with more or lass road en- 
gineering problems With State, county and park de- 
partments, the construction and maintenance of all 
types of road surfaces and bituminous pavements con- 
stitutes 90 per cent of the work of such organizations, 
while certain problems in street pavements and high- 
way bridges have to be dealt with ociasionally The 
prevailing Idea, however, that the two fields Just men- 
tioned are easily separable, and that the preparation 
for one should not be the prei)arallon for the other, 
Is eseentially wrong Since the lines of domarkatlon 
between the above fields are ruptdly becoming oblit- 
erated, the successful highway engineer of to-day, 
whether engaged by the dty or Stale, must have a 
( omprehcftslve knowledge of all branches of highway 
engineering and allied subjects Otherwise it tg obvious 
that it will be Impossible to follow that Important 
principle of econoinhs of highway eng-ueering, the 
adaptation of methods and materials to local con- 
ditions 

"in contemplation of these opportunities, the essen- 
tial prequlsltes of a successful career as a highway 
engineer must be given due consideration In order that 
the future prospects ottered by this field of engineering 
may be thoroughly understood ’’ 

Prof Blanchard refouimends four years’ training 
In a course In civil engineering, practical experience 
tn both field and office In connection with the con- 
struction and mainteuaiiee of roads and pavements on 
a syetem of highways, and the acquIsHlon of knowl- 
edge along certain lines of particular value to the 
highway engineer, by which last Is meant knowledge 
of the economics of highway eughioerlng materials 
of highway engineering, management engineering, 
highway laws and systems of administration, mechan 
leal appliances used in hlghwav engineering, highway 
bridges and culverts, road and street siiiveylng. draft- 
ing and designing, metho<lB used In road material 
laboratories, advanced dynamic iind structural geology, 
lithology, petrology and petrography, processes of In- 
dustrial chemistry, mothods of testing bituminous ma- 
terials and the Interpretation of results, and finally 
advanced highway engineering covering the most re- 
cent practice throughout the world In the constiue 
tlon and maintenance of all kinds of roads und pavo 
ments 

The problem before the educational Institutions of 
this country Is that of determining bv what method 
the subjects outlined above can be offered upon a 
practical basis Prof Blanchard does not favor a 
four years’ undergraduate enurse In highway englnec^r- 
Ing, imrtly because undergraduate students are nni 
sufficiently mature to acquire the benefits which should 
be derived from a combination of pructical experience 
and specialized knowledge 

The most practicable plan Is to arrange a cb-llnltc 
course of Instruction as a unified graduntc course* 
based on the assumption that flee tc>chntcBl gi uduhtc-, 
enrolled for the master's degree will hold cmdc-igra^ 
uate degrees In civil engineering If tie giailciiilc In 
Bl ruction Is to be given In the iH*rloct fioui about 
December 1st to about April l.st, I' will be icosslbb- 
for practising highway engineers. cst>e< tally first, sec-- 
ond, and third year graduates, to use the winter period 
advantageously In acquiring advanced kiiuwledge under 
favorable clrcumatances 

Columbia University will offer a course next year 
which will cover the field of sublec'ts referred to tn 
Prof, Blanchard’s paper, and will In amount, be suffi- 
cient to satisfy the reqtilrcnicnlh foi the master’s 
degree 





The Heavens in October 

Some Difficulties in Plotting Comets’ Orbits 


LM08T th« only real dlffltulty In 
preparing sueh articles as thuee 
irises when a now comet Is discovered 
To give a detailed account of Its mo 
Ions during the ensuing month, the 
writer must have before him an ephe- 
inerls of tne comet's place for the next 
pegs, and this Is not ulw’uys forthcoming 
late orbit Is Indeed usually i alculated by 
omet has been In sight for a week, and 
lIl^dUted by the end of this for two or 
more Hut these preliminary orbits are 
r> accurate The dlfBrulty may l)e lllus- 
at of finding the exact sir.e and position 
Mch passes through three points, X, B, and 


b. .11 observed and that a alight error has been made 
plating It at B' instead of Its real position, our calcu- 
lations will lead us to the circle A B' V D’ instead of 
the torrect t Irclo, ABCD Within the region covered 
by the original observations, the two tlrcle* will be 
quite (lose together, but outside this region they will 
deviate from one another 
at an evcr-Int reaslng rate 
The mathematleal proc- 


therefore, easy to see that 
a small error In one of 
the observed positions of 
the comet, on which the 
calculations are based, 
may givt rise to an enor- 
mously greater error when 
the attempt Is made to 
prodit I, by means of these 
calculations where the 
(oniet will b<> after an ’n 
terval of time ten times 
as great or more, than 
that I overed by the origi- 
nal observations 

It Is therefore not worth 
while to use the prelim- 
inary orbit of a comet to 
pretlftf Its motion for 


By Henry Norris Russell, Ph.D. 

the sun, and for a few day# will be vlalble both In tho 
evening and the mornlnf, low In the northwest after 
dark, and low In the northeast before dawn At the 
time of perihelion, toward the end of the month, U 
will be In Virgo, rising more than two hours before 


Slight shift ot B Makes Tory dtffsniit cam 

the sun, and should be a fairly conaplruous object after 
new moon, when the morning aktes are dark. 

THE HEAVENH. 

At the hour for which our map portrays the Ap- 
pearance of the sky the Milky Way forms a rasl arch 
passing almost through the senlth Along this arc 
many due constellations — Sagittarius, low In the 




Its orbit Is now pretty well determined, perihelion 
pawage occurring near the cud of October, at a dW 
fancp of some 40 nilJllon luHes from the sun. 

During the early days of the month it will be visible 
in the evening sky, though the moon, then in her 
aecond quarter.^wlll Interfere with observation There 
ought, bowoier, to be no dlfflcultv In identifying the 
large diffuse head of the comet with a fleld-glaas 
Later in the month It passes between the pole sn< 
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southwest; Aqufla, well up in the same quarter, Cyg- 
nus, almost overhaad. but • little west of the zenith; 
Lyra, west of this; Cassiopeia, high In the northeast, 
the less consplcuoua Cephons, Just above the Pole 
star; Pereeua, at a moderata altitude In the noitheast; 
and Anally Auriga, Just rlalng below him 
The Great Bear Is low On the northwestern horizon, 
and the Dragon, coiling around the Little Bear, is 
higner up Bodtea has almost sat In the northwMt. 
and Corona is yery low. Harcuias Is a little higher, 
on the way toward Lyra. Ophluchut and Serpens are 
also represented by Only a law stars in the west. 

Capricornus and Aqttarius fill a large, dull region 
In the southern afcy Below tham Is an Isolated star, 
which from tta vary JoaellMin teams ail the brighter, 
This Is Pomalhant, tha obly, eonapjeuous object In the 
constellation of tha SooftM^ FUb, A nearby &ori- 
400 tal line at flve ataara of the fourth magnitude, not 
shown on oar map, hut vdaffela oaatly enough on a 


daar night, form the remalBiar of tha oonatgliM^. 

Fomalhaut li of some Interast as hbblg wlWll, a 
i];teaturabto dtstance, though not one of the very, tia«r> 
aat Btara. Its parallax is 0.14 aaeond, eofMapoodthg 
to a distance of 2A light years, and Ita aetaal iMigfaL 
ness it about fifteen times that Of the aoB, 

Below {iVHnalhaat. and on the meridiaat, la the 
far southern group of Oru% the Crina. Tta two 
hrlghtaat atars, of the aeoond magnttude, hvoly tfae 
above the horUon of New Tork, but it Is a oaBaplenom 
ooDstollation in lower latitndaa. Tim groat atgara of 
Pegasus ti cleaa to tha zanltb, on the tonthaaaL An- 
dromeda Is Juat to the left with Tftangutaa) and Arles 
-below her. Taurus is rising, a little- worth of east. 
Cetus and Pisoea fill the southeastern Mgr. 


Morcury Is aaemlng Star until ihe S3rd when ha 
pasaea bahind th« sun, and beeaweg aveplng atar. Jto 
rises about an hour and a quartet' aartlar than the aun 
at the baglnntng of tha laonth, and ahouM he fajrlr 
easy to see. By the 15th be Is lost In tha Mn’a raya, 
and remans so until Novembar U 1^ ever. 

Venus le Mkawlsa a 
morning atar. hot is much 
fartber from tha ann. and 
exceedingly coosplcuons — 
ranching her graataat bril- 
liancy on tha 2iat. She 
riaas about 4:15 A. H. on 
the 1st, and Just- before 3 
A M. on the Slat At I 
P. M. on tha 18th aha is 
In oonjunetlon with the 
moon- Though 7% de- 
grees south of tha latter, 
she can then be easily 
found with the naksd eye 
— her great brlghtneas 
making her clearly vlalble, 
even at noon. 

Mare la In Taurus, not 
far from Aldebaran. rising 
about 8:30 P. M. on the 
let. and $;S0 on the Slat. 
He Is steadily approaching 
the earth, and by the end 
of the month ie leae than 
fifty mtllton miles distant, 
which makes him appear 
very bright 

Jupiter is evening star 
at the beginning of the 
month, Mtting about 7 
P M, and toe n«ar the 
sun to be easily seen. As 
he passes through con- 
jUBOtion 00 the 2Jtrd. he 
Is practically Invlaible 
later In the month. Saturn 
Is In Arles, approaching 
opposition He rises be- 
fore 7 P. M. In the middle 
of the month, and is well 
eeen before nrMnlght 
Uranus Is In quadrature 
144 •’dsA; o«t. ig.< ^th tha sun on the 18th. 

and can be observed In -.716 
west In the early evening 
Neptune Is In a similar 
configuration, on the other 
side of the sun, tm the 
1.7th, and la vlstbl* in the morning sky. 

The moon is fill! at 11 P. M on October Tth. in het 
last quarter at 7 P. M. on the 14th, new at 11 P. M, 
on the gist, and In her first quarter at 3 A U. on the 
SOtb. She Is nearest «u on the itth, and farther 
away on the 27th. The pr«wnt new moon is ifiklisd 
by an gnnuUr edlpsa of the sun, visible aloag a tigol 
pasklnt.from the Aral Sea through Turkaatan, Tfibat, 
and ioutfaem China, thence through the aogthanii phrt 
of (ha Fhtllwlhaa, and over New Outaag. Aa a {Mrtfgl 
edlpaa it w4U ha vhlhle over all a ou^r n Aaja a^ 
AuatrataaM from India to BIbaria, a&d from Ififian to 
aoatherh AuatraHL 

BaMdto ^ emtftmetlon with vanaa en flW iJtli, 4^ 
raatfr n^ftosafi, the nuMm {Mumea uitet ^tUdtorit hft Mia 
lOUb JMw tjM nth, Naptnhe » 

OB tha ilati on tha S8r^,-aii4'lM«h>^#'' ■ 

Rriae^ ’Hhfva^jr Ohaamtofyi 
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The Inventor’s Department 

Simple Patent Law ; Patent Office News ; Inventions New and Interestinjj; 


/~^1S pt Jiut twto in wottog 

^^«foua4 * hMM or «nuU abop i< a 
feoMHWofc, «Niia« shtfirn is tho aoeom- 
{iw&jrtog tkotdiu It k praotkidir a mu^ 
kowbar, pobited at one emd to (arm %• 
jpindi W and Ntumed at the o^ar end | 
to form a otaa whiah ean be need fori 



puUinc naik or nnali epikea. It u gasily 
made, inexpenaive. oan be used in many 
vayi and vHl be found eapedaUy necrful 
ht moving Btodee or other heavy obieoto, 
prying thnbera apart, opening boxes, 
wreotiug small btdUUnga and in a hundred 
oUmt ways in whioh a small, easily handled 
erosrbar can be ueed to advantage. 

A New Swage Finder 

T he aoeonupanying fllustrattons oonvey 
a very fair hl«a of the appearaidk of 
tha Barr and Stroud range finder, a/t 
prssent used in the British army and noMr , 
undergoing a series of tests by offieen of ; 
the UnUed States army, stationed at fbrt 
Sam Houston, Texas, vHth the view of , 
detenniniag what, advantages, if any, it , 
poBs o es ss over the Weidoti instrument ae 
used by our own government. , 

The prlnoipal ebdms of superiority of 
the Barr^troud finder over other mstru* , 
ments of similar nature are its portability, ] 
i^Menoe of all delieate meohaniam, saae of j 
manipulation and the feet that it obviates , 
all neoessity of the sorviees of luttto than 
one man to estabtuh a measured base. ^ 
The iaventiea of the range finder wsm , 
the ontoonxe of a publk advertiaeinent, , 
issued by tbs Britiah War Office in 1888, , 
for an instrument whioh would fulfill oer- 
tain speeifted oonditiona 
In ^ working out of the dmdga for the 
finder it was sought to make the aoeuraey 
of the instrument, so far as possible, inde- 
pendent of the preaudon of stmh.mechani- 
o«l perts as nueraneter sorewt or any 
driieate meohaniam which might beoome 
worn at deranged through hard continued 
senrioe. This hasten apoomplisbed by 
the employment or^ftfimia table defleet- 
ing prism to which tha seale k direoUy 
attaohed, , 

As origtbiiily, licoituped, however, the 
rwige i&tdsr fhU’ ttet idufft of fttUUling 
expeotatiihiM^ dbh' prineipoEy to the diffi- 
ou^ of makiog the e3>tisn> parts, a^ch 
are ct ^rotodingjy ho^ dadgn. It^was 
only within the past few yean[.-wfaim the 
gmhty of optkiili gUsst proeuntoto had 
rMefasd sgeh a atnto oi psffbcrion, that 
iBatMedeBt was hooetM, ' 

^ ^tothdinietiofi, th» t|ng« ftnder eot^ 
sktp bf twp; WhMopw of t wrive powers 
eahb faipwiIgtilM hi' % oommon* tube. 
twpp tf df ig, oAjtt-'kro iw^ tt'dkawttff, 

' leMhW’Wvkwt aH4^d(W4'»t-,hofh ends. 

«wh klaaoope is 
tUhogh h sguivtHhigwd apsr- 
''!^to 1 gMk■sMdt«hd of t^ bii^ 


The whole arrangement is such that the 
eomhined tdeseopes may be simultaneously 
direetod on the same target, the range 
finder forming the base of the triangle, 
having at its vertex the objeot, the range 
of wbkh is determwed by meastiring the 
parallax. 

The operaUon is exceedingly siraple. To 
make an observatton the observer grasps 
the handles and directs the instrument 
toward the object whose dktanoo is to be 
asoertaioed, holding the range finder hori- 
Bontal with the line of ohjeot. 

In the right eye-pieoa are placed two 
mirrors seimrated by an extremely narrow 
hoiisontal line. Supposing the object 
selected is a flag staff, the picture pre- 
sented to the olMerver will be that of a: 
broken ootumn the upper part of which 
has been moved to the left 

In the case of looking at a tall building, 
the picture shown resembles nothing more 
thM one bnok overlapping another. 

This distortion is due to the lack of 
coincident focus between the two tele- 
scopes; that portion ot the image shown 
in the upper half of the field having been 
formed by the left hand teksoope, while 
the lower portion of the image k formed 
by the right hand teleeaopc. 

The next prooedure k to bring these 
brokau lines into plumb, which is aooom- 
plkhed by means of a kunge scrow having 
a milled head placed near the tnpod head 
and so situated that it may easily be 
manipulated iy the thumb and fore- 
finger ot the right band while grasping 
the handle. This sorow, when turned to 
the right, causes the upper half of the 
image to move to the left and its parts to 
Mparato; when the eoraw is turuod to the 
left the two halvat of the image are birotight 
together, so that the perpendioukr lines 
ocunoide at the dividing horisontai line 
and all dktortiou tfisappears. 

When tfak is done tte oorrect distance 
may be read through the left ey<»-pi«oe, 
where a series of figures in yards appear 
on the surface of a wide dbde, the scale 
having moved aciuirding to the direction 
in which the apfwatmg screw head was 
turned. 

It will be seen therefure that the oorreot 
range always dt^iends upon bringinc thn 
two halvee of tlM image into exact align- 
ment at the line separating the two mir- 


The advantages claimed tor the finder are ' 
First. Only one observer required 
Seoottd The range of moving objects 
oan lie continuously observed 

Third. It IS not essential m the types 
suitable for infantry and cavalry that the 
instrument he level s'heti talcing otiserva- 
tiona. 

Fourth. It oan be used at night to take 
the range of distant lights. 

Fifth. Sapidity of operation — 30 seconds 
or less being all the time required for 
determining k range. 

Sixth. It oan be used from oover and 
from a prone position so that the observer's 
wheroaboute are not disclosed to the 

enemy. 

These range finders art' made in sizes 
varying from those having 15 and 12 foot 
bases, for use on ship board and in sea 
ooaat forts, to an instnunont with a 4 foot 
6 inch base, for field artillery, down to 
those intended for infantry and cavalry, 
having liases of only 3'2 and ‘ifi inobes 
It is the last and must portable model 
whioh may be carried in a case and aking 
over the shoulders that oflleors are now 
experimenting with at Fort bam Houston 
Its length over ail is only 30 inch(« and 
its weight 7 H pounds 

The instrument may be used mounted on 
a light tripod or it may be used while 
standing erect witii the aid of a light steel 
rod, the base* of whioh rests in a socket 
oarried in a belt and supported by shoulder 
braoes, or by lying in a prone position upon 
the ground 

The claims as to ease of mampuktion 
coupled with accuracy appear to be well 
founded. Upon one day of the tests a 
civilian spooCator was askeil to find the 
range of a building, distant nearly three 
miles. Within about 15 seconds he an- 
Bounced a result, which was only 140 feet 
out of the way, aooording to the oaioula- 
tioDs made by Col Brown himself Another 
spectator, measuring the distance across 
the parade grounds to the barracks, gave 
the correct reading (392 yards) at the first 
attempt. 

A Gasoline Tank and Pump for 
'> Autoroobilists 

M any automobile users install gasoline ; 

tanks with pumps, m their yards, adja- 
cent to theu- private garages. In some places I 


the local fire 
tanks, when 
number of fc 
writer's alter 
and guaril for 
a tank which 
vents any iin 




; ;TI« (dutte finder in use. 
x'JffiUm BAHOE FINDER 


as to fit over the pum|) Neai (lie iiottoiii 
of the l)ox are two ojij-iositi' slots, .1, 
reinforced l)\ nieUiJ jilates H and a ixilt 
' f, with a hearl at one end an opiming 
near its other einl is passed througii the 
‘ slots .1 and st-cuml In a paiihs'k This 
' bolt (' liasses when llie 1 m)\ l^ fitted over 
' the pump below a l>ar E winch extends 
' between the hlling pqie A’ ami the dis- 
pensing or pump pijs' <S of pumps of tlic 
Bowser type, and so locks the cuard lsi\ 
' over the pump The box, such as shown, 
has liecn in actual use for sevi'nd months 
and has proven satisfaetorv m e\erv 
‘ respiM'l 

Noted for Inventors 

Cloth Pinions — t'lolli pinions arc higlil.v 
Bucet'ssful devices for re<iu(iing the noise 
and increasing tile life of jHiwer transmis- 
sion gearing. Metallic gi'aniig, ('SfasMally 
, Bteel, isalwavs more or less uoisv in o[s-ra- 
. ‘ tion, the noise luscomiug pariicularlj trou- 
, blOHome m the cose of higii sfM*cd gear 
trams Furthorniore iniii or lu-ass gearing 
has not suOicionl elasticity to siiccessfiilly 
withstand Uie sbiH*ks or liar-k lash eaiisf>d 
by the torque variations meidenl to the 
operation of miwhine tisils such as luinohcs, 
shears, planers, etc In ordei to overeome 
these drawbacks, vnrioiis kinds of non- 
metallic substances such ns raw'hide and 
paper, have brvti used lusicnrl of bra,ss and 

trains, but the results Imve Ins-ji onlv 
jmrtisJly sut>cessful Is a rule piiunns 
maric of such stibslaiu'es were not sufii- 
oiently impemoiis to luoisturt' or unaf- 
fopUsl by exposure to heat, and in the ease 
of rawhide w'ore haliK to injury bv rats 
and mice when kept in slock In the clotli 
pinions deveiojieil bv a |in>miiien1 elecine 
company, thesi- defis-ts an. entmdv elimi- 
nated, both by the nature of the material 
and the methtsl of eonstrucnon cmplovivd 
The blanks from which (hi- pinions an- 
cut conrasl of a filler of cotton or similar 
material confined, at a pressure of s, verul 
tons to the squan- inch, bclwis-n st.-el 
“shrouds" or side pistes the wlioli simc- 
ture being held together b\ means of 
rivets, or, in case of verv sinall lunions, 
by thrcaileti sUnives After ilic ucili an- 
OUt, the cloth filler is imprcL'iuilcd with 
oil. Cloth pinions an- cnlircb impirvimis 
to moisture. utiaffe<-ted l-v < Imngi-s in 
atmospheric conditions and absolutciv 
vermin proof. Cloth pinions Imvc a wide 
range of applioatioo 'I’hi-v arr- particn- 
kriy suitable for use on the slmft.s of hack 
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ifcand iiu)U)rN omployod for driving l»th«w. Col. Krag la Amorim. — C«d. Krag of 1.008.062 ha* been iagued to Albert 0. MBBITSiT 
l.lan. r. dnll pn^Haes, ahmn., punchee, and Norway, inventor of the eelebmted Kng P*'***”^ ^ C.I., U «ir 

„m<.h,no U...1S, for loom and 8pm- Hile, m making an extended viait to thia «lup oharaoteriied by • put of box UtM' 
iiiiiK frame drive in ootUm, ailk, worsted, country and called at the Patent CMBoe in 1*“* eonneeled tocathar and Dtputtmtat at the IMihKvmia 

eari>ei, and levtilo mills in general, for Waaliingtou and was shoarn the intereatmg mounted with an edge at the top and amhhcak, 

(.perainiK pulp and paper mill mnobinery, features of that branch of the government, bottom and having the lower oonun oOt 

for drivinv printing preeftes, and for the The great mv'entor la a man appwently in ^way to admit air. HoriscwM kuitehdng ^ 1 ' ^ 

valve, Ignition and timing gear trams of the Sixties, well preeerved, and is greatly <«« provided oa each kite. BKIST ttaABCWBt— K. ir«» 

Biitomohile and other types of internal delighted with the eourtesy and the hoapi- iTOKU, AntlWBy. Kau. the Mdmt «t ate ia^ 

( omliii^ition engine. tahties whioh have been extended to ium. Making Floor by Steam. — AneYprooMS ventton is to pMrids a stht awasenfr adtt 

of »«.^iring flour or meal is presented in ®s*rker, by iMaas ot smiy 

The Deplorable Fertility of the American The Government Advertisee a PatonL — the patent, No. 1,002,960, to Oharies 

inventor. —At a recent meeting of the It is not often that a government pubhoa- Herendecn of Chicago, in whioh itaam is the neesMitr of bendtaig orer, or Otsar^naina 

National Electno Supply Jobbers, an tion exploits and advertises the sale of a injected into a mass trf cereal to diampt the bans of tte aarnsnt ^strSttoa 

address was made by one of the members, patent, but a recent government publioa- the starch cells, ^ter which the mass is •»»<«« vlow of tbe IssprsvsnOat. Menas 

deploring the fertility of the Ameriwan Hon, after describing an inventluu some- dried by passing it through blasts of air, 

inventor, whieli, it is claimed, makes what m detail, concludes with Uie follow- and is then ground into flour ot meal of . « 

material antiquated liefore it can be dis- mg paragraph “The inventor is on the any fineness. . ■ 

posed of by sale It is necessary to pur- point of selhng his French rights in the 

chase niatenal m quantities in order to invention, and application has been itiade A Novel Amnoeasent Device. — WQliam 

g»'t much of a profit, but before tins can for a United States patent The experi- C Sanford of Kent, Wash,, has patented, 

lie diiposed of there ore new devuces an<i nients were witnessed by the editors of No. 1,002,874, an amusement device in 

fiaturw on the market which are prefemxl the thrw Havre daily newspapers, several the form of a transparent barrel having a 
Pi earlier patterns Whv not devise a inemtxirs of the municipal council, and visible outlet, and an invisible outlet by 

new selling system instead of damning the other authorities who signed a certificate which the receptacle may be empried , aa 

inventor? Perhaps some thoughtful inven- of proof. A sample of the new while the visible outlet is oloeed. The ij* 

tor wdl help this human back-number out will be loaned to interested firms which barrel is suspended by a number of lines J jiS 

apply to the (giving here the name of the and one of the lines is hollow and eon- |Jr i| Bl 

Another Lamp Filament Patent— Carl government office)." nects at one end with the invisible outlet, yf c=afflc*=«im 

Auer von Welsbach has just secured a while its other end leads to a suotion f ' I'q SSBepgJkc axmmumu^ ^^"'" * 

IMitont on the manufacture of eleotnc Synchronously Operated Musical Instni- pump, placed out of sight, and which can 

iswnp filaments The process provides for ments. — Samuel B Waters of Washington, he operated to pump tie contents of the SJtiBT UKAsnnea. 

eliminating the gases occluded in filament D, C , has patented, No. 1,002,100, means barrel. 

containing a metallic oxid and osmium In for synchnmously operating two musical provMe for tbe skirt Maf broosbt acalnst 

slowly bringing the fllameut up to a tern- mstniments, m which a movable record An Automatic Pile Geaaer. — For pro- ‘*** matsrlal which rssults la tbe 

perature s.iffloient to drive off the gases, for one instrument moves a member at a tooting piles, Oharies N. Hubbard of i h^^TbaJT to ^rsT^pesm^ 

but below the reduction temperature of proportional speed and the record for the Anaeortm, Wash., provides in a patent, tad tb« wtorsr thea rcvolvas tbs vlstform 
the oxtd, and finally increasing the tem- other instrument is caused by said member No 1,002.847, a float, surrounding the {Ale dastred distance, and nshw another autrk 
perature to white incandesconoe, and to move at all times at a speed proper^ ao it will rise and fall with the tide, and a proo«e eontlanes natll th« 

partially reducing the oxid tional to tbe speed of the record of the brush is connected with the float so it will "**•*"*“• •“* “arWn* is eomplstsd. 

first mai'lune The patent is assigned to move along and brush the pile ad th« float 

Recent Reissues.— On August 15th, the Aeolian Oompany of New York city, moves up and down. A quantity of a ** '^•*''“***’ 

1911, four reissue patents were granted. suitable preservative is carried by the float ton, Boffslo, li. o^««l^rqiiaBii^of 

In all four cases the reissmih issued to A Stand for Assembling Automoblled. — ana oonduoted by pipes to the brush » luitt’vr and milk Is ar« piscsd In tlw body 

ttssigiions and the a8sign(*e m each case is A stand for assembling vehicles, such as u can be dutnbuted to the surface of the "t the apparatus, ths proportloDs betn* pre- 

a corporation automobiles, has been patented. No 1,001,- pile fembly a pint of milk to a pound of butter. 

619. to Howard E Coffin of Detroit, Mich., ta»tt^s*dd ^wort!* ’*“tb^ 

Battle Creek Patent Foods. — Three moludes means for sup^rting the A New Twist DriM.— The Hoofer Mann- tosher, so « to ms^Tbam sad 
patents, No 1,001,044, 1,001,046, 1,001,- «****« the mam elaments of the frame f^^turing Company of Freeport HL. as '*“' ®"* or « toittor vomponad 

149, for fiKjd compounds, and one patent. '»l«tr»telv and in their normal relative ^g„^ee of Predenok W. Hoefis-, has **"" ** 

No. l.OOl.O.'iO, for a food product, have positions and means for lowering the sup- g, patent. No 1,002,846, for a 

been issued to Dr. John H, Kellogg of tt> it from the as^nbled ^^ose sh«k is twiried alter- unji TiLi^Tv^rTi w a 

Wattle Creek, Mich. The compound of vehicle to rest the latter on its wheels so directions, the shank 


1911, four reissue patents were granted. 
In all four eases the reissiich issued to 
ttssignens and the a88ign(*e m each case is 
a corporation 


nately in opposite directions, the shank KLacxw 
being so twisted from a flat bar. all kinds 


been issued to Dr. John H, Keli;)gg of 'i'H^^ngs^ it from the as^nbled whoee ’sh«k is tfririod alter- pbi w a 

Wattle Creek, Mich. The compound of ^ nately in opposite directions, the shank hi? City M “ m. Sa~Ztw. 

the first patent includos gluten, legumes the vehicle, whoa assembled, can move off ^ twisted from a flat bar, all kinds ..f uarastUcal Insscta Inf^m* various 

and veast pnxinnts, while the second sub- wheels. ptrU of fruit, forrat and orasoMatal tlnws or 

stitutes nuts for the legumes, the com- vine*, and. to^er, opwstrt to 

pound in each ease being cooked into a General Electric Company Patent*.— Legal Notes dl.clmrr> food piquets «r«tiy Into tb. sap. 

pounn in catn case oeing oouaeii into a oo*K »opplylo* sn Immediate stlmutetkiD and fertll- 

homogeneous mixture of fibrous consistency Among the patente i ued A^st ^ Between Com»Jsai*ner’* Deri- «~*Ib, parts of 

and mcat-like flavor The compound in l^ll, ^e (kven issued to thn (ienoral The A>ai>ia.n* Quickly correctloc tbe fslltng activity 

uateut No 1 001 149 includes vluten ('ompany, the inventors mcluding ^ Asrtstant gnj viumy caused by the ravages of 

^totoandveastptodrete wXtheS K'ihu Thomson, Conr«i Baumgardner ^ of Patents, m Temmnt, parasitteai in^ct. or by d.p.et«l «.d ^saHs- 

potato and yeast producte, wniie tne jiatont s decided m the cose of McIntyre v. factory sotu 

1,001,050 combines casern, gluten, od and Kennett F KingweU * decision on PNEUMATIC PIANO PLATIW— WtoLiag 

a yeast product, the mixture in each case Sargent and Kennett r KingweU. pnority by the Court of Appeal* of tbe MAoAimma, 4X8 E. I 48 th Bt„ itew toik. 

having a moat-hke flavor rH«rrtnf of rVilnmhia thn AafoaioA Inventioa relates to an tmpwvsd 

A New Pmvemont.-We do not always iT*” „ .Gob^n^ia, the d^eated party piaao-playvr. an accompanying lllnatratlon of 

o.... P...„..-Th, a..«bu- rstc 

„f „„„„ .h, o^.pp^iu. ™ *»■ * “•r “ ■" 

patented. No 1,001,(«S, to IVedcne Georg ^ navement conai.timr ot a ^ and that the 

Jamch of Rheydt. Cxemiany, assignor to ^ „f stone, coated and ■■ pSTI 

Otto von MUlilmann of Brussels Tlie micee^ before the Cmirt of Ap^ ■■ 

app^tiis compHses an o7.onucr w, ti a ^ ^noi be su*,«nded j^ndmg tbe final P RiicS 

discharge conduit opening m fn^ of the ^ bituminous determination ot the .uit. IMiVJkg 

hitidos of a fan, With a fuunol-Hhap«d Horeen |||I■M^Q 

iNitwei.n tbe blades and the disidmign oon- ' I«ve«»lon Comoletotl in n FomImi li BUF* 


1,001,050 eombmes casein, gluten, od and 
a yeast product, the mixture in each case 
having a meat-hke flavor 


patented, No 1,001,0;{8, to IVeder 


Fred B Corev, Allen A Tirrlll, Howard R. 
Sargent and Kennett F KingweU. 


iP<d stones filled with bituminous 


I cannot be suspended pending tbe final 
determination ot the suit. 


Iictwei.n tbe Wades and the <iis<./mige oon- Invention Complotofl in n Fmlgn 

dm., a seiKmd semm fit ^ to and ^ Osa-driven Locomotlve.-In a loco- Co««tr,.-In affirming the deeition of tbe 

Hpiw-ed from the fiwt screen and the oon- No. 1,001,708, by Arnold Commissioner ot Patents in the case of 

(lui <)jHniiig in o c space ween e Allegheny, Penna , is provided Kando v. Ams^ng, the Court pf “ 

a suitable unit frame, carried by the loco- Appeals of the District of Columbia has 

motive wheels, and this frame is provided Avoided that where a party oosnpteted the 
Blowing Bad Breath Away From the | ^ p^nUnuous gas-producing apparatus invention m issue in a foreign country and 

Dentist A denial appliance, providing mtomal combustion engine, knowledge of such invention was brought 

means w herein a fiat blast of air will be ,,,,nneoted with the produoer, adapted to “to this country and disclosed to others, 
delivcicd beiwwn the fiw'e of the patient the locomotive wheels. An sir pump tbe foreign inventor can derive no benefit 

and Hint ot the oi>erator, thereby prevent- ,,, carried by the Unit finm* and is from the work done m saOJi fop«gn oountry 
mg each from inhaling the other’s breath , a^daptod to start the engine. “d the dlsclosuw of Ute inVMtkm to 

has iM'di paletip-d. No 1,(K)1,362. to others in this oountry is Dot equiv«lent to 

Charles W. Davidson of .lefferson City, ^ Coffee Pet— In patent N«. • reduction to pttio^ of the iavraitioD, 

1,002,819, to Franklin V. Brooks of New *»“* is merely evident of ocmwptioa 
York city, is shown a coffee-maldng device tJiereof. In tomfitidiag Iris dedsioo, Mr. 

A Woman Inventor.— Women frequently „i whioh a coffee pot and a boiler, side by J«»tioe Van Orsdel sajis; 

nvent devices for doniestio use This is Hide, ore pivoted so they can swi ng to "The rigW tf s fBs ltie 40 a patsat eaaaat 

true in the oaae of Marv M Clarke of bring one or the other over* baatiag lamp. supersMted hy sa^ art Of apprl^'s .Shcrt 

lies Moines, Iowa, who has secured a The Ixiiler is held over the lamp until tie * 


and that of the o|>erator, thereby prevent- 
ing eaeh from inhaling the other's breath, 
lias iM-en paletiP-d, No 1,001,362. to 
Charles W. Davidson of .lefferson City, 


patent, No. 1,000,07.1 


flsh-eoaling water is transferred from the b^er to the rrtliiced to prartlee 


flHng date Had jtle torslsn 1liV«Btioa b*ieplwtt| he inexiwftstto I 


tool whie^hae a handled scraper with a coffee pot, when tbe weight of 


9 Wtilm' I appeMto'a coDceded lack . 


reticulated or wire screen guaro extending will ouerate automatioaDy to swiiS ^ ‘“ve bwin aaffletemt to bav* MtftM attS^fcgM dkl VkWh 

her of serrated scalping blades. | a New Kind of Box Kite.— Rfctairt > 











i trlpptnx 


r «» nasfJH^r-^ mvMMN, 

MPI inpi^ «MU*»US. «& ^ 

’«atf «w«ita«. pMflm 

‘ ^ i4iiMi«r''.ftinMM. MU«: mM' i»ii«t 4« « 
tUnMugU . {n^.iWMia* MMiNiM «>«M «twuiB- 
)tkM «» ,lbt «cUm Of • ^ioe fonmO 4U- 
MtMd oowam wut ekon^Mtljr iMr* itrilro- 

OMoris «iil\ m 4 Oqift bomkMito. 

'It-. atniiuM, aw - 
WwA. <]%«;, {Af!t]«#w rtKjfrt ol lhu 
do»i« orw tka;t i^rra la. .'tbc loi^ potent 
KTMtad .to Mr. aotlUA. i« to ptoWl* a pUa 
jwotootor «o ewntnMtod ttat m toeainl «oi|i‘ 
pOtMto to pretoettof tbe pi(e iMjr be cor- 
etoA to • groaUt topto tboa tide, vhetebf 
toe fstMcndoatton of teredo ond Itmnorto and 
etoor anrine woma la facilitated. 

seoltB aAMDLINO OKyiOH—tl W. doMBa, 
Llneeln, Nab. Thla improaainmt baa rafetanoe 
■ora partteulari)' to a derice comprUtoff a 
oaattoi aonaUtotuit a maaaaine for tbe ataMpa, 
a goida eaember aaaodated wltb tbe wa p aata e 
and adapted to bay* the atampa paaaad akmp 
it aaBBoailr, (tob the caaioa to tbe point of 
appBoatlaa. of the etampe, and a molateAlDC 
derloe for wettlac tto adhMira of the atampa 
bafore tbep are applied. 

TRAP— T, H. TatMa, laiaem#. If T The 
Intantloa here la to preride a trap for trapping 
aaUUla. L'ae la made of a ftaed toutfaed Jaw 
eoaatltuHng a baae, a awingtog ]a« moonted on 
ttM toothed fair, a tripping rod for 
meat with the awlngtag Ji^, 
plate on the Used jaw and anaptad to oe re- 
laaaabtr eagaged bp the trlppled rod. 

CODPLINQ POR BSINPOBCBD CONCRETH 
riFER— C. q. WiLOOM, Rod Oak, Iowa. Aa 
ohjeot of tbia lavaator la to provide a aMonaj 
for vnlttng tiro pipe aeotlona together in aoeh 
a atnagr that there will he a poaltive and tight 
joint between the dtScreat aectlona aad It] 
baa for a farther object tbe dlepoettlon of 
tbla ooaj^lng raeana ao tbat Uier are not ex- : 
poaad to tbe weather and are therebr protected 
from ear rnatlag action. 

TOIIH PO* PRODDCINQ ARTIFICIAL 
Tonro CROWHB.— «. B RravnaaoR, Oakland, 
Ore. la thla cane tbe Improred tooth form 
bring hollow U adapted to receive a plug or 
other drvloe adapted for expanding It. and 
tbui, bp aal nt dtCereat ataed plage or ex- 
paadlag davlcna, tba form may be ealarged clr> 
comfezentialJp ao tbat aeveral aliee of erowna 
r aeaaa at oaa forai, aad 


1 certain extent, bp uxtag pluga 
wore or leaa la coatonr. 

RAKBR'Cl OTBN ATtACElIdENT.— U. L.' 
amuapiR New York, N. Y. lat. tbla taataaee 
tba Unpravetwmt percalna to aa atlaebBent 
for a kaker'a ovea. la 'tbe farm of an iulet, 
whereby acceaa map be bad to tbe interior of 
the ovea la a meat eoaventeot and readily ac- 
oeatltde aumner bp nMtna which can be readily 
eoBtroUed, aad which will be atmple aad 
taegpenxl ra. 

OlfN LIOCNRR OBTIFICATE BOLDBR.— 
O R. Dtracaa, Jedereon, Iowa. Tbe purpoaa 
here la to prorMe a liceaae certldcata hoMiog 
reeeptacle which la attached to tbe gun ao 
tbat tbe banter map be certain to have the 
Itoeaae certificate with him overp time he takea< 
bla gun to go bunting The receptacle la at- 
tached to the barrel bp a clamp bavlag two 
arau which are enrred and an* dlapoaed agalnat 
th« outer aide of the barrel or barrcla. the 
clamp araui being bald agalnat tbe gua barrela 
bp a acrew member. 

AITACBMBNT FOB TRIAL FRAKBR.— O. 
A. UaimM, New York, N T. The aim here la 
to fumJah an attachamat tor aupporttbg a 
amaller leaa anbatantlallp parallel to the trial 
lenaea and adjacent tbe lower portioa tbereof, 
ao that tbe epea may be teated both for long 
dlatanre and for readlag at tbe aaipe time, and 
the patient map kaowthe advaatagea and opor- 
atlou ot Dilng a bifocal leaa rather tbaa having j 
aeparate palra Of oyeglaaaea or apeetaciee forj 
general nee aad for 'rOadtag, 

Rarderara mM ^toala. 

PICK,^-^. B CgKiCfi, Rfao, Nevada. 
Amend the principal objecta wbicb the pm. 
eat ilavwtkm haa (a vtoir are ■ To provide a 
ceo^tu<#M had arrangemeat ot a pick to fa- 
rlUtat* tbe replaeuwcat of ateel potnta, aad to 
provide a oanatrnctloa and arratoptmant which 
rendtre poaalble tbe carriage Ot a aapply oV 
reutawlng plefc polata adaptad far attacbmeat 
to tka Pick, badp or epa. 

MlTMt BOX-^. O. ’fdoantaw, TnUahaaia. 



HoMBit and i. id. TtoaiK 



f*I?NCIL HOLDBB,— A. It. Corrja, Apache, 
Ofcta. Among the prlaclpal ehjaeto wbtek tba 
, p««atot toreofton Jhm In view are : to provide 
la fdogle, eooaoiakfil aad elielaMt form at 
^penttR holder for pencUa, fonatala peaa and 
arilelea of a almtlar character; aad to provide 
a bolder Ugbt In voartractloiB and. adapM tor 
oaay attachment tu tbe clothing of the aeri 
LOCK. — Y. Q. CxMiwau,, Parli,. Tena. Al- 
though tbe form of tbla derIce la that of a 
padlock, It map be utUlaed In other forma -■ 
locka aucb aa trunk Inchx, or alaOUr devicoa. 
Otjeot of the Invention 1» to provide a device 
ttrtkag and datable, bevauee It coneUta of rela 
tivelp few patU Owing to Ita pecolter con 
atruetton It la dllBcult to pick, and thv parte 
amp be eaallp aaaembled or dleaeaoclatcd 

HABF LOCK — Y. Q, Caij>ww.l, Faria, Tenn 
X object of tbla Improvement la tbe provlelon 
ot a combined lock and baep, wtalcb doex awap 
with tbe neeeaeltp ot the uee ot a padlock 
other meana for aecurlng tbe baap to tbe atap 
It la lb tbe almplloltp of the lock and the 
ollmlnation of a moltlpllcltp of parta that tbe 
merit of tbla lavention Ilea, aa well aa In tbe 
fact tbat tbeae few parte are atrong and dnrable 
id are not liable to get out ot order. 

HoBUmg Md Llg^ttaw. 

JOINT AND COUFLING.— B W 8tODPl*Bn. 
Plttaborgb, Ba. Tbla improvement provldea a 
Joint and cdopllag, more eapevtally dealgned 
- aae aa a awing joint, aocket Joint, coupling 
other gaa fixture, and arranged to permit 
cunvenlentlp placing the Joint or coupling In 
poxltlon on any deelrcd fixture wltbout tbe aid 
wla and without danger of leakage or the 
part^ becoming accldentallp dlaaaaembled or 
separated 

MaaaaBoM rtUUtoa. 

DtmB-WAITKa — -R N HAfurrT, Oaaton. 
Pa. In tbla caae tbo Inveotka provldea a pan- 
try cloaet on a dumli-waltar so tbat whan food 
is placed on the abelvea of the cloaet the 
dumb-waiter map be lowered through an opening | 
In tbe door of the kitchen to the cool air 
of the cellar, A aupportlng frame la conatmeted 
tbe waiter ao that when It la lowered with 
the frame, the working parta aro dlapoaed below 
la door of the kltcboa 

VENTILATOR.— W. F OtiucnaicH, Merl- 
«, Coon. Tbla InventloB baa for its princi- 
pal objecta to provide a ventilator adapted to 
attached to a window, and to permit tbe In- 
ms of air Into the Interior of a bnUdlng 
without eaafing a draft, at the aame time keep 
out all objectionable foreign matters and 
aubatancea and to provldi- such a ventilation 
wUh meana for regulating the Influx of air to 
the desired extent 


WAVE UOTOH —A. W Down, Camden, N J 
TtU invention provldea meana to avoid tbe 
deatroctlve operation of tbe eleraonta Ineldentnl 
romui . provide* a conetruettoa which re 
celvoa and tranaiiilta the fall dynamic power 
of the aurf or waves at the shore llhe ; and 
provkUs a macblne tbe power or full efflclcncp 
of which map b« augmented to a largo degree 
' BulUplplng tbe motor units Indefinitely 
HINaa JIBC1IANI8M FOR THE COVKRB 
OF LOOSE 1,EAF BOOKS —F L. iMiwt, IP 
Banvkk Street, Birmingham, England Tbl* 
mechanism la fur use on leaf botdta or blndera of 
type In which the covers are plv<»tallv 
connected at their rear edges to clamping bars 
wbicb tbe leaves are hoond In position, the 
ers being connected together by lewtber 
tbonga, wbicb pas* through the clamping bars 
ape tightened or released for securing or 
liberating tlio leaves by meebantam arranged 
within one or both of tba cover* 

WBUJ, DIGGING APrABATr».--r B M*«- 
a, Portland, Or* The Invention rofer* to 
apparatus for diagiag wetU. and tor forming 
t la the aartji, and has retepenco mon* 
: particularly to anparatua eomprialiig a casing 
adapted to bo advanced to tbe core aa It la 
formed, a drillahcad assoclatsd with the casing 
and ffloona for cooducUag flnld pressor*, tc 
drill bead to cause it to advanoc Into the ei 
OBBASE CLP — iFkASg U TanasB, care of 
8 lUtibBt, 180S lltb Ave, Altoona. I*a. 
An object of tbla Invention la to provide a cup 
tor bolding bard grease of a aeml-fluld natun* 
wltb mMna for torctaF the grease througl) a 
opening. A further object Is to provide a 
device which may la* readily filled and In which 



aim la to provide a cop of luaxbmitu capacity, 
owing to the fact that part of tbe mecbanlaut 
for exerting a pressure on the grease la dUpoaed 
on tba axtoalor of tba cup rather than on the 
Interior The Illustration give* a perspective 
view of the device In operative poslttoa 
ADVERTISING DEVIfE — H fi KtasAlo, 
Sacramento, Cal The object here la to provide 
a device for continuously operating tbat class 
ot advertising devices known a* “(,'hlnoac po»- 
alea,” or “Jacob’s ladder*," and consisting of 
a plurality of platee or panuls, ao connected 
that when the topmost panel Is aavered, tbe 
other panels will be reversed In aucccaalon from 
alHive downward 

VENDING MACHINE— C S. lUanr. Ban 
Diego, Cal Tile purpose of tbe Invention Is 
the provision of * device which will dl»pen*e ac 
curately measured yusntltles of liquid, with 
I out tbe necessity of on attendant, and which 
will be operated by the liquid, under preavure. 
A further object la to provide a device wberolu 
the amount dispensed may b<* varied, by varying 
the capacity of the pump 

DEVICE FOR EIJCtATINO WATER, 

HERCURY. OR OTIIEB LlQf.JDS Jambs K 

Hata., Wlnnfleld, La This luyentlon relates to 
means for raising water, mercury or ollu’i 
llqnlda to a higher level It la an Improve 
mont over that dlacioaed In a prior application 
of Mr Hall. The main object of the present 
invention la to Increase the turning effect by 
the use of Impact wheels instead of troughs, 
the motion ot the wheels being communlcsted 
to the revolving frame so as to Increaue the 
rotative movement of the latter 

MACHINE FOB EXTIIACTINO ESSENTIAL 
OILS FROM (TTHLS FRUITS — WatTKK A JJ 
ALij>oaT and Thomas J W. C DAVKsnotT, 
Uoaeau, Ihinitnica, Hrltlsh West Indies This 
Invention provldea a machine tor cxtmetlng es- 
sential oils fiom the outer rind of clfras 
fruits, am*h as lemons, urang***, Ilmea t'tc , aud 
arnujged to insurt* a <-ontlnuous operation, 
thua permItUng tbe handling of a largo num 
tor of fruits In a glvi-n time, and Insuring 
complete exliactlon and gathering of the oil 
without injury to the -fruits 

VACUUM STOt'K l-HICKENINO AND 
WASHING Mi( UI.\K— T E Wabxbn, Tlcon- 
deroga, N Y Tbla lnv<'Utlon pertains to paper- 
making uiaehiaery Tbe aim 1* to provldi- a 
thickening and machine arranged to si-purati- 
water from flhrous material without the tosa 
of tbe finer fibers and other mlnuie particles, 
to produce a stock of uniform conelsteucy and 
to permit convenient sdju*tim*nl lor pnsluclng 





according to 

STOr VAIAE AND TAP- -I T SnxLls. 
••Olgate," IVrnMH Stiret. Fernhlll, New Swo 
Wales, Australia Tbe purissu- of the I 
ventor la to provide a slmph and effecti 
means of preventing the eacajs- of wap 
fluid iiormallr controlled by 


-rial 


, when 




order that the InternaJ )>arts and merbanisii 
may be withdrawn for ezamlmillun, replace 
mont or repair 

AIRSHIP PKOPEUKH— HoMbe A Kinc.. 
P. O. Box 474. Colton, Cal. The Intenrlon II 
lostrated by the tccomiMinylng engraving has 
tor an object tbe provision of a novel form of 
propeller blvlog a double- set of blades, one 
set moiini,>d on a rod and the other set 
mounted on a sleeve carried by the real. I he 
propeller* being opposltcdv Incline d. and being 



ATUMHir PROPttl.lKB. 


arranged tej revolve In op|M>*l(e' ellreetiona A | 
further object Is to provide an aozlllary pro 
peller, which la dealgned to give a motion at j 
right angles to the- flrat nHOied propellers An- j 
other object is to provide means for operating 
the pre»i«*ller8 almiiltanroualy, and for throsv 
Ing the auxiliary propeller oat of gear when 
deolred 

DltESSER INIR ItAND RAWS - F I* 
Smith, Haypolnt, Cal Tbl* Improvement pro 
videa an attachment to the usual grinding •ns- 
ehtne, the* ope'ratlon of which raeult* In r*- 
moving the burr at the edge of tba face of the 
teeth, and to redme the teeth to the same 
epreod; ptorldea means for dresatag the aides 
of tba teeth subaequeat to grlndl^, and to 
aocompUib tbe same automaUcoIly, aad to 
abgpe the sides ot the teeth to conform with 
the set thereof, aad provldaa neaaa tor ragu- 
lattng the pitch aod aprotd of the grtndlag 
mamherg. 


Orleans, Iji 
Where two rallr 
U nevciyaaary to 


NOtHELESh U/ 


overcomes these ohjectiou* by providing e-sch 
rail ttdjseent the pedut e>t Interse-e tlon with a 
pivoted lever, tbe-re- being a pair of lofe-r- 
sce-tlilg le-ve-rs at the Intersee-tleyn of two rails 
A Is’ll-erank le-ver Is (ilvoteel to each find 
mentioned h-ve-r «a In operative le-lnlleni with a 
sliding block ndaptesi to eiigageine-nf with the 
ether iDte-rse-ctliig le ve-r wliere-by the em wheel* 
paa* over the top of ibis level and do not en- 
gage tbe channels of the rails A reillrottel e-roa* 
Ing provided with this Invention Is shown In 
the llluBtritlon 

H,tIU FA.<»nvNBll — W VANPBarfseg, Js, 
P G Box 4(iri, l-ake. Charles l.a The object 
of this Inveriteirtts to provide- a means fur hold 
Ing the rail to the lie uiiel to prevent the so- 
ealle-el "creeping' of the rail, due to the move- 
ment of the rolling sleiek over the tall and 
to exptiDslesi and eemtraetlon The- dev les* may 
be- deserltsd as eoiislstlng of a pliiralllv of 



pairs of gripping Jaw**, one member 
arranged one on each side of tl; 
operated by the- lemgliudlnal move-; 

irrangeme-iit of ribs s 
-ngfll eif tile tie , K 


of tl 


preve-n 


' and tbe spike-s at the plate 
■nera assist In this ns do the eb-nler spikes 
e- engraving Is a plan view of u purtloQ of 
roll provided wllh the Improvement 

Peitalnlug to Vebirloa. 

■OMRINATION I’UI.l.F.y ICUNNEL, AND 
ItlDI’I.VO JACK- TsESrrAM F He TCniKos, 
>nv Ford, N Y I'he prlnelpal evhjeet which 
tbe present Ibventlure has In view Is tee pieevirte 
a device construe-ted to permit being used a* 
filling a water 



OOMBINATION 


tightened w 
view shown 
raptsvsenu a 


nae tod themwlth When II 
ployed. It 1* removed from t 
separate too] In the I 


NejTK — Copies of any of (he*?e patents wl 
timiUhad by the ScianiiFu aubeican fc 
a oaota Mcb. Please state the name of tb 
(wtontaa, titto of tba invention, and data c 


























-tjBi tmv*at iw* '*PW««w*^'^ 

Hot friifMt»» «rttel4 *» <*»••* **“■ 

' aih» ruMbct tte cixiit 'fM(iKhix«^t fiA^ 
loMtiMs J»v^ «bMm4 tWt 1^ t*W tlw 
«ttl«M« «t the eu^ 1»eiet4h«P«d. 

tM eeiMw of tbte Is eacpUtlMd^hy Dr. 
ClwHos Vorbes of Ob^mW* tTAlveinritr- 
ssmri^ ]>tit(fkoi.i3oB toAustty to for 
from hsirliig beeome stenAsfAlMd. A*«w 
KfiPUMW wlileh IMS beea feoud to five 
«»Ml>«*<»stdotlon is 48S<a'ilN>d our Her* 
tin ooww*<»doatr~ Itt o ?ery sjMeHwt 
srtJet* Hr. A. X Juwua gives prsctlciJ 
tastruettam tor the somtsur. whkdt wUl 
eashls blm to prepare sad mount photo- 
.grsplHl upon vsteh Hde nad the tike.— 
The termer wttl tnd is this number use- 
ful tetermnitlM regarding the eonstruc- 
tlW df eonerete sUoe- in these days at 
remarhabie te^nleal desetopment and 
' shdiBtttutton of all sorts of arttflete) prod- 
ucts tor ths natural, It Is rstreahlng to 
note aeaaatonaltr that tor soms partlcu- 
tar poriMse tome simple product of na- 
ture is atU) fennd Indlspeasalda The 
use of ipidara' thrsada la option] Inetru- 
fumte la dlAehssed hr r.‘ Rtgie, who 
teUs ns bow. on a certain occasion, an 
entire d^rtment of CreightOB Unlvsr- 
Bity Obsehratory was hut out of commis- 
sion ter went of a aplder's thresd/--Maay 
are the attempts mads by amatoun to 
aohre osrtaln mathematical problema, 
such as tba triaectloa of the angle. It la 
unfortunate that much ingenuity should 
be wasted upon such efforts, and discus- 
Sion of this topic by N. P. Dupuis, should 
prove very benedclal In clearing up an 
untortunate mleunderstandlng. The prob- 
lems as ordinarily stated are Inoapable 
of solution, not because of any tntrlnslo 
bar to such setutlon. but bocause of the 
artlAolal rsetrtctlone Imposed by the In- 
function that the problem shafi'be oolted 
entirety by Buclldlan methods Remove 
thla restriction end the problems can ba 
solved without dUBculty. Insist on this 
restriction and It can be proved that the 
probletn Is Incapable of solution. — The In- 
fluence of the nwrcury vapoj lamp upon 
the eye is discussed In a note by Dr. 
W. H. WllUeroa.— We think of surgery 
as a deatructlve meuuio, which may 
remedy an ill by remavlns a part of tbs 
body wblch nature Intended to be re- 
tained. Some at the noweet usvelopmenta 
hear the promlee of constructive work. 
In which a daflclent organ Is replaced by 
a healthy <»e derived from aome external 
organism. This eubject Is dtecuased In 
an article derived from ho yature.— 
Some Interesting new light has rsoenUy 
been shed upon the process of fertilisation 
by researohes on the Influence of radium 
upon the frog embryo. A iteort account 
of this work Is given In the current Issue 
—From the fertile mind of Svante Arr- 
henius we have an article on the Fate of 
the Plaoeta. 


The DhqNMftkm of Oww in the 


The second turrdjt from forward Is super- 
posed, as is also the seocmd from the 
Stem, the obleot In each case being to 
inerease the volume of Are ahmg the line 
of the keel. The toprth tprrret from aft 
ts alsD superposed above the third, but 
bera the saving of length wps tits obiect 
tit view, ah these guns di not bear aft 
fFT*. 11) 

Tba only ottier glic-t«trei “Dread- 
»au^te“ with a IW yer sent broadside | 
are Ike Argentine ship* “Mornoo" and 
“Rivmtevla." Thesa vessals, wltk twalve 
gutei^ have ^ tarrete on the 
ntiddBe Uae and two dohekmed <f1g- 
Ti^lW hae Add Prbbahify will oon- 
to ha, mneh eonktpvdtny as to 
. te Uteteme 

' ’ Hot ramatM Dtei' ^ '^rov^ 

wpbvw ag/teti'tir w.ttaHete mk 
-iukA whSe 


' 1 ^ « 8 ao Pdote" and Oeraes" 

httva thMr guns nrraatead da a eimitm 


pUte to tee Aitemtlbe veaaats. but tbe 
suymntCRCtore dlvidte. tea fehelaned 
tnmts, which are thOrefora not avail- 
tele on both broadsides. 

For practical purposes the Fraach bat- 
tleshlps “Jean Bart," 'T!ourbet,“ 
“France,’' and '’Parle” are similar to tboj 
BrazlUaa, two turrets being mounted 
forward and aft (with one snperpoacd In 
each cese), and two abreast amidships. 
(Fig. 11) 

We now come to a striking variation 
In dsslgn. ’The Oerman battleshlpe 
“Rheinland.” "Posen,’’ “Nassau," and 
“Weettelen" all have twelve 11-lnch 
guns as their main armament; but they 
are so dtaposed In their alx turrota that 
only eight guns hear on the beam. (See 
Fig IB.) It was at first thotigbt that 
this system was due to a mlsapprehen- 
as to the system of naval tactics 
which the "Dreadnought’’ principle in- 
volved, but this Is hardly borne out by 
the tebt that the arrangement is being 
strictly adhered to. The “Thurlngen,” 
"Helgoland," “Qstfrlesland," and "Olden- 
burg" are armed with twelve 12 2-Inch 
guns apiece; but the distribution remains 
the same. Although, therefore, these 
ships carry sa many big guns as the 
"Wyoming," the latter Is 50 per cent su- 
||)efior on the broadsides. The Oerman 
' vessels, with their twelve guns, are no 
bettor as llneAbead broadside fighters 
than the "Michigan," the British “In- 
vlncfbles," or even the .lB,B00-ton Span- 
ish Bspanas — leaving auestlons of speed 
and protection out of consideration. 

Curiously enongh, the Japaneee have 
also adopted thie eystem, at least for 
their first two atl-big-gnn ships, the “Ka- 
wa<te!" aud "Settsu," for the distribu- 
tion of the It-inch guns in these ebipe 
is the esme as that of the 11-lnch and 
IS.l-lnoh In the German vessels. The 
average student of the naval war between 
Japan and Russia will be hard put to lt| 
to find any Instlflcstlon for tb^ subor- 
dination of the broadside, and It Is mere 
dUBeult to understand since It bss been 
reliably stated that all the data gleaned 
by the Japanese were placed at the dis- 
posal of tbs British authorities. The 
same tactical data could hardly Justify I 
the "Orion" (Fig 71 and at the same 
time excuse the "Kawachl" (Fig IB ) 

Summarising these details. It will be 
found that the total number of heavy 
guns mounted in the ships of the 
"Dreadnought” era whose details are 
known Is 723, a total that could not have 
been attained with fewer thari 181 ships 
of the pre-“Drsadnought" era. The own- 
ership of the guns, oe well as certain 
other details, la shown In the following 
table- 
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las-ln. IS-Iocb 


It Will be noted that as the caliber In- 
creaaee so does the daslre to place all 
the guns oil the middle Hne. 


A PolitkBl MmitoT 

A political labonUgry kn been 
tebllahed at CohUubla University 
tbrottgh the generuslty of Patrick F. 
MoOowan, ex-rrosldsat at ti» board at 
BUotmm, and will hs tetetkkla at once 
Iter tee Idd studsotitaf fklltem at the unb 
|vsr^. SuAolsot matey kM been glvmi 
[by itr. iteOswan to mafitetili the teborte 
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About RememberiBg 


a long time 1 have 
n prumiuag myself 


I believe is of moreimport- 
sice than the entire cumeu- 
luin of your modem college 
” MR. DICKSON teache* 

HENRY DICKSON memorv. 

. y Good memory !• necem- 

ry to all achievement. 

/4diio,i.,cii Hoii 1 I know a man who is a 
graduate of three coUegfea. 
rhiH man la iieltiierbnght, interesting nor learned. 

He’i a dunce. 

And the roaaon U that lie CAN NOT RE- 
MEMBER He can not memoriae a date or a 
line of poetry. Hia mind ia a neve. 

Education is only what you remember 

Every little while I meet a man who has a 
TRAINED MEMORY, and ho is 


tory for two years. Its purpose is to 
bring the etudenta In oratMt wltb the 
documentary eourcM of Informatloa, and 
In addition to place the ooHectlon gf ma- 
terials at tbe dlepoeal of the debattttg 
teams of the university. 

The laboratory will canals* of a select 
library covering the field of American 
government and politics. Newspapers 
from all parts of tbe country will be kept 
on file for a certain period and afterward 
clipped and indexed. A large number 
of weekly and monthly magmsinea will be 
kept on file. Then there will be such 
books of reference as the American Year 
Book, the Cyclopssdla of American Gov- 
ernment. Beard's Digest of Short Ballot 
Charters, and the like. The laboratory 
will also contain a large number of fed- 
eral, state, and municipal publications, 
which will include the Oongreaalonal 
Directory, Congressional Record, l.Abor 
bulletins, consular reports, reports of 
dvU service conunisslons, the constitu- 
tions of all states, legislative manuals, 
sample ballots, election laws, and. In 
fact, everything that the student In poli- 
tics needs Special subjects will also be 
cared for as well and extensive collections 
In the field of politics will be made. 




Etoctrietty 

Oms. Mary'. Pam-An dtoptric i 

reoanUy been made by the Gkmsrat SDao- Mm A 
trio Company for Queen Mary of Sag- 

land It has been designed to hAnmwtM. SO. 

with the royal toilet arttolea. It la ' y w i ai’k Si U 
mounted In gold, and Is provided vfltfc *“^'OsC*Sias^*M»«*I. V« C. A A 

an ebony switch The fan wUl be naed ■: vx -v s. 

to dry the Queen's hair, after a ahampoa. QEBASTIAN LATHES 

Baetric Lamp. Hire and O 

Thero-are In Boston, Says tbe ShotritMi ^ ^ 

RetHetf and Western EiectrMan, the f wo. 

equivalent of 1,282 slxteen-eandls powar MVanjiaMiyCW i* m* . i 

electric lamps per thousand of populv ***• BAlUWO g-««W» row 

tlon. In New York 869, In Chicago 780, t t«. « w ♦ 1 « 1*V oil 

and In San Francisco 660. European |1 mM| 

cltlee show much smaller figiiree. St Jjjff ^^g******* ' 

Petersburg having 440, Vienna 246, Parle vB IS to tOdnsli SwI m 

186, and London only 4. sodl 

Beetroenting tbe CodUng Moth.-Tbe , I 

owner of an apple orchard In Spokane ■StHid.O.l'JHF/ 

baa constructed an apparatus wltb which mSmKH (gNeMMM lOt 

he hopes to Hd his orchard of the cod- 1999 fajfy Smst RsddesdL B&Mk 


CESASHAN LATHES 

m mumtM uam co, m o. 


Prof. HENRY DICKSON 


|i|^ RISK 25 c 

will be the best 
investment in smoking 
tobacco you ever made. 

^rRoyal Flush Mixture 

ll'i the I^MCGO you W* bona looking for. 
Cardully bloided — Puro, dobciom and cool 

ErtwordiBgry 

tadirudwkfor FREE booUei "H«« «. 3»«*« « PiST" 
IMa 2Sc, 3>4os.50ci Hb Sli I ft. S2 pwped. 

E. HOFFMAN COMPANY, Manafactams 
176 Maiftofi StTMt. CHICACO 
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WUi THIS 

$ 1200 . 00 ! 

Thoitai^s Alnaly Won— Mnc m Dailr 
TEN PEOPLE GET $40,000 

Tiny Ten Yost How to Wtn. 

LisT£i I 


faw-^now open to RRifhpnwt. l^ot^ ■ 
oRg auui OP woaum. Bic Dionof made 
by BtealianUg. eleplM, (araien* t«*ch; 

H 

DonV^romfor* ul!e?t ^ 

ibtraid moan ga^a^ lor you — a^a powar. 

pmtnintmie dignity, rva^c-t, Influtsiu h §tao to big 
earning)*, wagn fprtiik'm ownerahlp ati4 rnrata mon* 
S**rf(ii ^**g reaaoR^agrW doobt. Hon- 

Efts 


•ynT !»*• 


I A New Opportunity hi Indugtrial 
I Olncation 

T he first requisite of education should 
be that It helps the boy to make a 
[ livelihood Whatever else it may do it 
should at least train him properly for 
some occupation Education which thus 
ministers to self-support Is attracting 
wide attention, and the need for the de- 
velopment of trade schools In all Impor- 
tant Industrial centers has becomq every- 
where recognized 

In this matter of trade schools. Boston 
merits particular attention as it la espe- 
cially in advance In this direction The 
most recent accession to the list of ex- 
isting educational Instituttona Is the New 
• Wentworth Institute This most impor- 
tant addition to the present educational 
I facilities of the Commonwealth, which 
are so amply provided and so exoellent 
in many other directions, ftimlshee new 
• and very much needed opportunities in 
the Industrial field where at present 
there are none 

The new Trade School was founded by 
the latft Arloch Wentworth, a citizen of 
Boston, who left over three and a half 
1 million dollars for the purpose of "Fur- 
■ nlshlng Glducattnn In Mechanical Art.” 
The aim of the new school is to give 
young men practical instruction which 
will enable them to enter induetrlal life 
prepared to do and earn from the mo- 
ment of graduation These courses are 
for those who wish to become skilled 
and lntelllg:ent artisans and Industrial 
workers, and also for those who wish 
to prepare themselves for more respon- 
sible positions In mechanical and manu- 
facturing plants. 

"To furnish education in mechanical 
arts" Is the statement of purpose made 
by Mr Wentworth fn his bequest This 
phrase defines both the general field of 
education which the new acbool occu- 
pies, and It also defines wltb equal defi- 
niteness many of Us essential character- 
istics It Is a school to furnish educa- 
tion In mechanical arts, In other words, 
a acbool to train voung men for a higher 
degree of efflclencv In mechanical trades 
requiring both skill and intelligence than 
they may attain through any opportuni- 
ties which are now open to them 

The End of the BritMi Naval 
Airahip 

T he first naval airship built for tha 
British government by Vickera, Sona 
ft Maxim, at a cost said to be 8400,000, 
was wrecked In Barrow in Furness on 
September 24th It seems to have beOn 
ruined from the same cause that brought 
about the destruction of so many Zeppelin 
craft, namely, the impossibility of pre- 
venting the airship from being battered 
against its own shed when half drawn 
out 

The new dirigible, which has been fully 
^escribed In these columns, perer really 
flew It was taken out on May 88ad, bul 
failed to aaoand The builders tbtreupon 
undertixBr to llghtan It, and tha Atot- 
ralty finally accepted It on geptemher 
83nd. 


tlon. In New York 869, In Chicago 780, , a«. « a ♦ 1 « 1*V ell 

and In San Francisco 660. European j I WHi 

cities show much smaller figiiree. St Jjjff 

Petersburg having 440, Vienna 246, Parlt vB IS to tOdaah Sad M 

186, and London only 4. sodl smJAsOJtCnlmm 

Beetreenting tbe Cadliac Math.-Tbe * p. 

owner of an apple orchard In Spokane 

haa constructed an apparatus wltb which mSmKH imutmte m> 
he hopes to Hd hia orchard of the cod- 1999 guMt RsdtfeadL 

ling moth. He uses electric Incandescent .. 1. 

lamps, surrounded by a metal netting, l-^ <«»nn nvu aaAvitt 

which is charged with electricity. Tbs THE HOST 

moths attracted by the light strike the ■ 

wire and are InsUntly killed. The coat 

of the storage battery and lamps Is com- 

paratively small 

Bertrfcity from ta Can^-Th. ^ A 

Canadian government, wishing to arouse . . 

interest In the utilization of peat, has - ' 

built a plant at Ottawa and secured sii 
peat bog of three hundred acres near 1 1 
Alfred, OnUrlo The plant Is equipped j 
to make producer gas from tho peat, : 
which will be used In a dO-horse-power i 
four-cycle gas engine, directly connected i 

to a 60-kllowatt dynamo It Is estimated ' - - ^ — 

that there are 36,000 square miles of u nf wtircisl Mm-Hirt-r **-t‘ 

peat In Canada, which would yield 28,- 1 *** * **** * ^ '^ y ^ £?»*<* 

000,000,000 tons of alr^lried peat, which 


merclal practicability of utilizing peatj 
for power purposes a building adjoining 
the Ottawa plant will be fitted up as an 
ore-dressing laboratory and will be oper- 
ated by the electricity generated from 

wL\me Triegrmpby in tbe Co«go.-A 

recent consular report states that within ?*^*^.vy**r ■ , 

five years there will probably be 800 ‘ 

wireless telegraph stations in operation CAnSTEnS Hrls. (a/.| cHiuCm 

In the Congo A Telefunken station Is 

In operation at Boma, the capital of 
Belgian Congo, and a station of the I 
French Ferrler type at Banana, the 

principal seaport Each of these Is of .. . 

IVj kilowatts, but tbe latter will shortly MAilala A FwnarSmuHifal Wnrlr 
be Increased to 6 kilowatts. The Tele 

funken engineers expected to erect In atWAL »IACl«H3frrT 

September a 6-kllowatt station at St. E.V. BAOXARD CO., EAFraakfevt Se.ILT. 

Paul de Loanda, In the adjoining Portu- 

guese territory at Angola, after which |<CT\ Wiu rn !St?iyw^^ve=-t 

a sutlon was to be esUbllsbed at Leo- ^ 

poldvllle, on tbe Congo River. If these msoijm womc 

stations prove successful, an extensive •men ioivmi 

eeriee of stations will be erected all — ; 

along the Congo and Kasai Hvers The S*s“P«t». Dts* 

French company expects In the near fu- ^ 

ture to erect a sUtlon at l^oango, Hotn & COBipUiy» be. 

French Congo, and later sUtlons In all mI-MS-M Wm ■iM>n fM. wnm U lib Amsm 
the French West African colonies ... 


„ , . ^ „ gy?llP.llHHIE!im OotUss HngloM. Brewers 

Bertric^ Fires In Chicago. —Borne In- j ||l a„d DottRrs' Maohinery 

terestlng facts gathered from the annual lA Ai3 tpo am- r-n 

report of /he oily electrician of Chicago 

are quoted by the Electrical World These stmt, MUWmutif, wim, 

relate to the electrical Inspectors' reports 9..^. TgrW A Of Ja'ra''''VAl FT 
on electrical fires In that city during the a-'VJlE.I a Aw a 

year 1910 A table Is given to show that ^ 

there were eighty such fires, wRh a total ^JTfr-mryETlMATFTHWc?' 
loss of 837,660, a small amount compared Crj.vAHBYKA A*JtO CO. »ACWAW, MICM. 
with the total fire Iom Of this amount, _ 

one fire caused a loss of 830,0011, the Tm j. r. I jn. 

cause In this case being the breaking of ftnCOriX/IClLC 
a lighted portable Incandescent lamp, the us.uwiwe nbw^^EwnwibriMiL .p-,-- 

sparks from wh<ch fell Intd gasoline and tHHiiin»qr»k»<. Bmkq. 

nil on the floor The nert larMat tnas «wfc. w woIm*. PimMws 

on on me noor 1 ne next largest loas sscagTAUy or axizoita, twImm u«m hi 

was caused by a fire due to sparks from wnr mmm mswmim. avfttwa, A«r «nk i* attMoa 
a defective socket falling on cbemlcala. gTOPDAKO IgfcoitPORATWC COMPACT, IsaBM 
This defective socket was auspended ever PHtHOOX, AM120NA 

the chemicals hy lamp oord extended ; — — 

through a metal hood. The loss was «a> 

tlmated by the Inspector at 86,000. tn l*”**™*^^ 

kll other cases the loss was comparatively t ^ 

slight Of the eighty electrtcal Area, lifr mniSIzM sms 

teen were due to low-tenaloij wires abort- ' — — — i '' 

circuited, nine to motor hnnl-oUti, aavep HA JE BjB Ml B " 

to sparks from motors, five to overbeatad SB JH ■■ 9 m' I ' Hi ^ 
flatirons, five to wires grotmdeil iB 0^ Mm 9B 

duita, four to low-tension wirw gHranfled. ’ 

^nr to- defect] ve rbeoatata. fobf to. Iltbl' <^<.«.mims« ' 

ntng, four to ahort-oireulta af flittfrO' dl^l8b*aaFl8 rn «lN<f gji-maay. p f ii gg H fg a , 

tots, lour to breaking of tofti&dadeait WjdiaiOrbliekbA 

lamps aitd the rest to a vaftotjt of oaabok, liWWji J liBl li l | l i iiii K^ 
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Far Fuofljw ft GLASS CtJTTQt 

MU/imj itttt lOd 
It MiU olflUdf • nNudntum number 
of fMt of tboi with » effort ~ 

arid tbe tool wilt prove It “It’s all in 
the wheel,” At aft dealer*. , iPc. 
li't eite of the “ferf DenAl'* fW F«mi/ji. 
Smith at HOTM w n wfty Co. 
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A Mmit-MaJe immU fMat 
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Mg% from meohiBioal dtawitiga. Circular free. 
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Steers -and 
Soldering 


If you want a complete t«*t book 
on SoUert and the ait of SoM- 
cr^, gnring practical, worlfing 
recipet and fonnulee wluch can be 
uaed by metaliutgitl, the goldanuth, 
the itlvennuth, the jeweler, and (he 
metal-worker in general read the 
following Scientific AiftericanSup- 
plementM: 1112, 1384. 1481, 
1610, 1622, 1434, 1533. prKe 
70 cetrta by ma^ g Order from 
your newadcaler or from , 

MUNN A COMPANY, fae. 

•PMbAen, 361 B»»dway. New York 
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? A Bewar Syatem for Tokyo.— A con- 
autar retiort from Japan atatea that th« 
city of Tokyo will Inatail a complatt 
eyatem of modern aanltary aewerage be- 
fore the opening of the world's exposi- 
tion, which Is to commemorate the fif- 
tieth anniversary of the crowning of the 
Mikado Tokyo has a very large area 
In proportion to Its population, viz., 

■ about ion equare mllea: hence the in- 
atallatlon of aewers will be an Immenae 
undertaking The coat la estltnated at 
from »17, 000,000 to $20,000,000 

The Dreadnought “New York.” — Pel- 

lowing the '‘Connecticut" and the "Flor- 
tda," the keel of the largest of our battle- 
ships. the “New York" has been laid at the 
New York Navy Yard on the game ways 
on which the two first-named ships were 
built, and excellent progress la being 
made upon the ship’s floor. A touch of 
sentiment was lent tu the occasion by 
the fact that the first bolt was put In 
place by the young grandson of the late 
Rear Admiral Sampson The "New 
York" will be 07.1 feet long, kb feet. 2 

- Inches broad, will displace 27.000 tons. 
( and will carry ten of the new and very 
J powerful H-lnch rifles 

« Ha^ of Exhaust.— Experiments were 
n recently made by one of the leading 
« Swiss firms as to utilizing the waste 
beat of exhaust gases from Internal 

- combustion motors In the present 
case the Sulzer-Dlesel motor was used 
Water Is heated by the exhaust, 
and the exliauat gases are sent through 
a set of tubes placed Inside a water tank 
Air for various purposes can be readily 
heated, for drying ovens or other pur- 
poses, One of the main dltficultles was 
to make the tubes of a suitable material 

■ so that the exhaust gases would not it- 
tack It However It was found that eer- 
tain special kinds of cast Iron will serve 
the purpose, very well. 

”S|K»tttag’' by Camara.— At present the 
fall of the shots In target practice la ob- 
served from the tops of the cage masts of 
our battleships and , crui sera; the .“spot- 
tieV” noting through his glasses whether 
the shot falls short or over, or has a 
deflection to right or left Lieut Cora 
Cleland Davis, whose torpedo has been 
Illustrated In this iournal. has invented a 
method of spotting by the aid of the 
camera Tbe splash la photographed and 
In a few seconds the negative Is developed 
The necessary correiUloas in the range 
and deflection are then made, and ft Is 
stated that the oiieratlons are so speedi 
that there is piactlcallv no delay as com- 
pared with the present methods of spot- 
ting 

Lubricating Oil Testa. — From the fact 
that It Is a common prartlre to use lubrl- 
cptlng oil again after filtering It, Messrs 
Sabatle and Pellet found It of Interest to 
see whether sueh used and filtered oil 
showed any great dlfferenco from fresh 
oil Analyses showed thr following re- 
lults The densltv of the oil Is somewhat 
Increased this being no doubt due to the 
evaporation of volatile portions of the 
oil The flash point and combustion are 
a few degre(>M higher About the saoie 
viscosity was observed In both cases 
The acidity of oils Is not changed but 
the percentage of vegetable or animal ill 
In mlxod oils Is considerably leasened. 
From a practical standpoint the need and 
filtered oil keeps all Its lubricating quail 
^ tlea, provided that care la taken to secure 
a go^ filtering so as to remove all *he 
'' solid partlrlea 

k Doable^acking a Qty Street— Chief 
I Engineer Goodrich of the Bureau of En- 
I cumbranees. of the Department of Hlgh- 
*. ways, New York, baa proposed a plan 
r, for the double-decking of 42nd Street. 

- New York, between 6th and Lexington 
Avenues The street hi oae of the most 
congeateil In the city, there being proba- 

j bly no place In the world where ao many 
ayatema of transportation center aa here 
, l^e donble-decklng ot the gtreet will give 
an opportunity for separating the traffic, 
to .way nothing of at once doubling the 
capacity of the street, Here U a problem 
which will have to be met and auccess- 
£ul)y aolvad as the modern office, building 

I twanty to thirty atoriaa In height grad 
tiaily repIaiTM the older building, Some 
of tbe down town atreeta of New York 
are already congealed ahnoat to a stand- 


An Anthropological Expedition to New 

Guinea. — 7'*c <J‘ fx/taphUal Journal an- 
nounces that the Committee for Anthio 
pology at Oxford U about to send an 
expedition foi anthropological rescan h 
to the little known D'Bntieca8tPaw\ 
group, off the eastcin end of New Guinea 
It will be under the leadership ot Mr D 
Jenness. of Balllol. who won distinction 
at the University of New Zealand before 
proceeding to Oxford, and who has had 
practical experience of life In the bush 
Oatla. — Dlreetor Marino Vagllerl of the 
National Museum at Home has opened 
several Republican tombs In the course 
of his researches at Ostia, once the i hlof 
port of Rome at the mouth of the Tiber 
A fountain statue of Aphrodite c.ume to 
I’ght In the Riomnn theater It la re 
called that the Townlev Venus In Lon 
don was found at Ostia Tho new on<> 
resembles another statue of equulJ} 
Praxltelean style which the late Profes- 
sor Fnrtwaengler coupled with the Lon- 
don figure, namelv. the Venus ot Arles 
Horace’s Villa. — The exploration of 
Horace’s villa In the vulley of thi‘ LI 
cen/a near Mandela has been resumed by 
A Pasqul Two sites c lalni tho honor of 
this name and have divided the iillgrlmg 
to the luitln poet's home Into camps 
Both offer scanty remains of Homan 
country houses Whether Pasejul wWl 
find any rellcK as old as the reign of 
Augustus Is very doubtful But Ills villa 
ruin will serve a purpose if It only en- 
tice* more tourists out of the hot streets . 
of Rome to tbe outdoor charm of the 
Sabine Hills 

Diatrihution of the Elements in the ! 
Earth’s Crust.— The solid crust of the 
earth with a specific gravity of only 
about 2 r. as against 5 7 for the entire 1 
globe (crust and liquid or semlllqu’d I 
Interior I U said by Roaenhuach to con i 
slat of the various elements in the fo] | 
lowing proportions bj weight Owgen ! 
47 21* per cent, silicon, 27 21; aluminium, | 

7 Si , Iron. r>4f., calcium, 3 77, magne- 
sium. 2CS, sodium, 2 3<!, potassium, 2 4d ' 
hydrogen 0 21, tltanlmh. 0 3S, carbofi, ! 

0 22, (bloilne 0 01, phnspborus 0 10, i 
manganese OOS. sulphur, 0 03, barium, 

0 03, chromium, 0 01 I 

To Remove Tattoo Marks. — Onc<> tat ] 

tocM-cl, alwavH taitcwed. was formerly the j 
rule, but a French army surgeon, Dr 
Tranchant, has discovered a method of . 
removing tattoo marks, whether made 
with India ink or lampblack. According 
to I.n Vcifuie, the process conalslB of 
hist rubbing the sklu until a thin layer 
of the surfaco is worn away, then apply- 
ing a mixture- of lime, slaked Just befon 
use, and powdered phosphorus The 
tattooed part having been coated with 
this pHSto, a pif-c-e of gnuse is laid over 
it, covered with a bandage The dress- 
ing Is renioved after forty-eight houia 
The scab Is allowed to dry In the alt, 
and comes away In about a fortnight, 
without leaving a scar If any trace of 
tho tattooing then remains, the treat- 
ment Is repeated Dr Tranchant claims 
to have applied this treatment In a great . 
many cases, with perfect suc-cess 
A Cold Winter in the l..*vant.— Accord- 
ing to a report from the American consul 
al Aleppo, last w Intel In that vicinity 
was one of almost unprecedented severl 
ty The snow was fiom two to four 
feet deep on the level and covered the 
plains of the entire country around 
Aleppo, ns fai south as H.sgdad, and 
north and oast to lUnrhcklr and Mosoul, 
while the mountainous cllstrlrts and the 
rallw-ay from Alepixt to Beliut were en- 
tirely blocked for a pertcjcl of about two 
months, not even (he iuhIIb arriving for 
some four w-c^ks If, as wo infer from 
this statement, snow fell In Beirut, It 
was the first since meteorological ob 
servattoDS were liegun there upward of 
thlrtv-flve years ago It is staled that 
drivers and travelers were froren to 
death on the roads, many flocks of sheep 
perished together with the herders, and 
numerous families of Bedouins were 
found frozen In their tents, U is esti- 
mated that between 60 and 80 (ler cent 
of tbe sheep were froeon or starved to 
death, so that there w’lll be a great re 
ductfon In tbe export of skins, wools and 
stock foi meat purposes during the next 
vear or two The olive orchards were 

1 also badly damaged. 


Your best negatives de- 
serve and your poorest 
negatives require 

VELOX 

The one paper made cxprcsib 
to give the best results from .he 
average amateur negative 

If you do your own printing 
use V’clox because it is simplest, 
if you have your work done for 
you insist on Velox, because it is 
also best 
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SdBNTIFlC AMEUCAH 


A Library of the World's 
Greatci t Business Letters 


letters that have sold the most goods, collected the ww/ 
^ settled the hauicst complaints, won the jobs, had the 
influence - analyzed and dissected for you to learn from, 
lapt to your needs, or to develop an original style of your 
with the best examples actually reproduced as they were 
and^raphically explained point by point. 

Here in these three volume* — 672 
pages — are packed the success-secrets 
back of the letters that arc actually 
winnine the bluest results today, that 
are brinEing orders from you and me, 
and makinE other men’s fortunes. 

Two years of investiEatton by a staff 
of experts employed by SYSTEM, 
the Magazine of Business, were spent 
collectiHE the letters of firms and indi- 
viduals ; invcstiEatinE the actual results ; 
analyziiiE the comparisons of costs 
and profits, studyinE the difference in 
results obtained by differences in ar- 
raiiEemcnt, wording, enclosures, etc. 

Every striking idea found in use by 
mail order house, wholesaler, manu- 
facturer, retailer, real estate or insur- 
ance man, bank, collector, individual 
salesman or complaint clerk was fol- 
lowed out and its returns studied This 
mass of information, this wealth of 
dcas, this gold mine of absolute fact was 
chatted and diagrammed — and developed 
implete, yet concise, library so clear and 
■simple that from it any busy man can pick out for any sort 
iposition, an idea or sugECStion that he can inew in advance to be successful; 
n turn to for oriEinal inspiration 

s a work that will show any man hoiv to write or dictate the kind of letter 
rouses attention, tingles with convincing strength, and carries its point, how 
idiKt a follow-up campaign, how to key results, how to compile and index 
1,, how fit schemes and plans to any proposition. 
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The Octobtr NUfadiie 

1mm pi OctoW 14 ^ mi 

The next tmti-inonth number of the Setentik American wi Imm the date, 
October 1 4tb, 1911. A larfe part of the wnber wS ^ devoted to iKe 
more practical aspects of flying. Q Betides thcM -adicies on ovutioBt tiie 
mid-montb number for October wfll cootmin ibti twiai Sd e ntifc A|Mricaa 
material, abstracts from cuiretX periodicaii, the Mventor’s depvUneat. and 
artcles on recent achievements in science and industry. ^I/Tbe whote rngn- 
bet will be enclosed in a beautiful coioted cover by Mr. Win. H, Foster. 

Please note the change of price 
qf Magazine Numbers^ tm0 
fifteen cents on all news stands 

MUNN & CO„ Inc., ‘Pubiiahprs, 361 Brondwny, Hew Ywi 
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The Old vs. the New 

Y OU have probably noticed a tendency among bond 
paper makerato call their product '''Old," or that 
aomc of them appear to take pride in their old 
methods pf paper making. Do you know any other 
product whose makers dare admit their methods arc old 
—much less claim it as a merit ? We don’t. 

In every induitry impnved methods of manufacture have been the 
cauie of better quality at the price. We take pride in the fact that the 
same improvement has taken place in bond paper making, and that the 
foremoit example of its results is 

CONSTRUCTION BOND 

The paper that makes Impressive Siatieiiery at a Usable Puce” 

And atiU another improved method — one of sale and distribution — wat 
introduced wttb Construction Bond. You can ^or secure the benefit of 
it if you use one of these “Old" papers — or, in fact, any other paper 
than Construction Bond. 

WbHe others stand by the old method of selling bond paper through 
paper jobbers, or dealers, a few pounds at a time, we arc selling 
Construction Bond, direct to responsible printers and lithographers ont\i 
— 500 lbs, or more at a time. This eliminates the jobber’s profit and the 
expense of handling small lots and assures the user of Construction 
Bond “ Impressive Stationery at a Usable Price” — a price closer to 
the cost of production by medetn methods than can possibly be secured 
T» D M4«* R*o( TKsen other paper 

CT D I I PT I n y vou »onie «pecnncn 

ft# U fl d, I l\ U W 1^1. U m Irtterhradi on Conitrurtion Bond and 
^ the naniei of those progresitve prinl- 

^ er« and lithographem in your localuy 

who recommend it because tliey know 
D , ^^r , n the better valuei usured you by our 

modem method* of manuEacture and 
V ditiribuuon 
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W. E WROE & CO. 
Ills Michigan Avenue 
CHICAGO 
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Twee ere iruthlul piaturee 
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Eledtricity’s Hundred Uses 


Using eledricity for lighting only is like using a telephone evenings and ncgleding 
its daytime convenience. 

Eledricity has a hundred uses in addition to lighting — at the turn of a switch this 
marvelous force produces flameless heat in scores of heating and cooking devices Hkc 
those shown above. 

Eledtrically heated cereal cookers, frying pans, grids, broilers, hot plates, ovens 
and ranges are a few more of the many modern elcdrical conveniences manufadured 
by this company. 

That the General Eledric Company has made it possible for you to cook by elec- 
tricity is due primarily to “Calorite”, a metal-alloy which transforms eledricity into 
heat as effedively as the metal filament of the Edison Mazda lamp turns eledricity into 
light. “Calorite” is used only in the heating devices manufadured by this company. 

Tighting companies and eledrical supply dealers everywhere sell the^ devices. Ask 
them for illustrated price list of fifty G-E eledric cooking and heating devices or write 
us for it. 

General Elec^c Company 

Larged Eledtrical Mmijdfa<fhii^r in the 

Principal Office: Schenedady, N. Y. Dept. 59-A 
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Vltw from below dam, Aowiog hare aectioae of the wall pushed bodily down etreBiiu 

The Failure of the’ Austin Dam 


T HE! complete failure of the Auetia dam, with Its 
resultant loss of property and human life, has 
naturally drawn attention to the early history of this 
•tructura. The dam was constructed In the year 1S09. 
to Replace a smaller dam hirher up stream built 
aboot eleven years pravloasly, for the purpose of Im- 
penadlai ttm water reqolred for a pulp mlU. The 
width of the valley at the point where the new dam 
was placed is SdO feSt and the reservoir was deOtfued 
to Impoand SM.OOOtO^ talknih of watsr, with the spill- 
way 4S test dhove w level of the valley. The width 
of tho dam at the top wss 8 foot 5 Inches, at the bot- 
tom 30 te«t. The jOsKth of He apper taps wss Ml fott. 
Tbs rock foondsttoB of the vallsy consists of horl- 
soutal laysa of sms^UtOHlt with shale sandwiched in 
between. The ' thw, dam, which oon- 

Ulnod absttt Hi.ooo yards of eonorote, bss bscun 
te lldy uA oomplsfrd about OeOember lit. 1»Q«. Tn 
prepadbr fOiUkdathnw, about A, MO cubic yards 
*Vtp dSMtuted, and tn dayth emha^l^isat was laid 
's«a^ ft* tjpstopsajriMe of 'thp a slope of 

. ' 8 ^ rshohls^ W n#noal water 

with twisted 

mm n «m » tsst h«f. 

'frit amH. 'Oh' dithbr <a»M the spinway 
‘ ‘hwm,''«liMh «l«h,%«a letoforoed with 

' " - ^ I «r <»>• 

m>» d*isMfe» from 

" two. 



A Call for State Legislative Control 

the toe of the dam. It was sussested at tho time that 
the failure of the dam to withstand the flood of 1010 
was due to two causes. First, the treat bulk of the 
hurriedly built concrete, some of which was laid In 
freeslng weather, and completed only six weeks before 
the time whan the maximum pressure occurred, sec- 
ondly, the soepace of water tbrough tho rock strata 
under the dam. 

As far as we can learn, the work done upon tho 
dam at this time in the way of inveaUKatlon of con- 
ditions and of provision asalnst further damuEc. was 
attofether Inadequate particularly In view of the fact 
that heavy aoepairo had taken place throuth the porous 
material below the foundation. The least that could 
hav« hssoB done would have been to slna a curtain wall 
through Qm underlying rook, etc., carrying It down 
everywhars to a thoroughly Impervloiu stratum Fall- 
ing this, tiw dam should have been abandoned alto- 
gether. 

In tho «autr notion of storage dams, of whatever 
cbarwftsr, tt Is an axiom that there should be no sus- 
ptetW wititovsr ns to the Impermeability, not merely 
of the dnas ttietc, hut of the natural formation upon 
whlclt H *k Mi: There Is no mystery about tho con- 
stmetlaa Of isntnrtight dams. Tho problems connected 
with thefr' flsitiifildlehs and with tho stresses In the 
dams t h kfaso l v s s art perfectly well understood among 
eonuMtiMlt ,sin|lhSM;S, and have been so understood for 
a iOB|f IfsfSsiS sf tims. We know of no engineering 
wofh bsiaMltif wfifoli Che posslMUttes of failure ere so 
im, Itllif' ffsults so serious, as that which has 
ta 4Mt;d^dJl(iphkpo«ikll5g of vast quantities of water 
artlHotal barriers. Thanks to ae- 
knowledge, and to the very thor- 
- bugh dboorstlcal and praoUoal, to which 


tho competent civil engineer is g\ibjected, both at tho 
engineering schools and colleges ai>cl In his subsequent 
career, there Is abundance of high ( lass jirofesslonal 
skill available for those Individuals or lorporatlons 
who wish to undertake the constiuitlon of works of 
thlo character 

One of the most Important lessons of this disaster 
Is that whli h teaches the necessity fnr the employment 
of engineers skilled in this particular branch of work 
Another lesson Is that when the engineer has been 
engaged, he should be left an absolutely free hand 
In determining the charaotej- of the construction that 
should he employed To engage an engineer to design 
a dam of Importance and then Impose a limit of cost 
Is to tempt him to play fast and loose with the ethics 
of his profession, and Imperil the safety of the pro- 
posed structure 

The photographs of the wrecked dam and the de- 
vastation which was caused by tho flood of water that 
swept through the valley below tell their own story 
to clearly that but little comment Is necessary If Ae 
boar In mind that seepage was occurring hidow the 
foundation, the probable sequence of events, as the 
dam gave way, Is easy to understand We spoko early 
In the present article of certain cracks that appeared 
when the dam was first filled with water Very sig- 
nificant Is the fact that one of the largest breaks In 
the dam wall ocourred along the vor\ lines of these 
oW fractures. Settlement due to grndn/ii washing out 
off. the underlying porous material, coupled with 
cl^ges of temperature, may have Induced the original 
eiMka. Further washing out below the foundations 
would eauae these cracks to' become complete lines of 
clMVage. Then It was that the loss of transveno 
(OsafMMSd on poor aw.) 
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The purpose of this journal it to record accu- 
ralely, simply, and inierestingly, the world’s 
progress in scientific knowledge and industrial 
achievement. 


Mind and MeGhaniam 

I T hfts been pointed out that the mechanical aids 
which man has devised to assist linn in his 
varied pursuits of daily life are subject to an 
evolution precisely similar in charaotPr to that 
which governs the development of living orgaiusuni. 
In this evolution of our mechanical adjuncts there 
is a tendency to transfer to them a greater and 
greater share of the functions originally performed 
by man himself. Thus the rude implements of 
primitive ni.ari, the cudgel, the stone hammer, may 
be re^rded as a modided arm, a hst remodeled to 
adapt it to a special end. The energy for the 
action of such simple tools is supplied directly by 
the operator, without undergoing any fundamental 
modification on its way to the point of application. 
Later came levers, engmes of war, and various in- 
struments of more complicated character, Here the 
energy is in most cases still derived from the primi- 
tive source, the human body, but its factors undergo 
various changes, as in the lever, which, by lengthen- 
ing the path of travel of the point of npplicaliou, 
secures a proportionate gain in tlie mechanical power 
available — or in the crossbow, which stores up in 
the form of elastic strain the work done by the mus- 
cles of the arm. This jvent up energv, when suddenly 
released by the action of the trigger, speeds the 
deadly missile, at the foe. The bowman, having in a 
separate ael charged his weapon with the strength 
of his arm. is, in the second stage of the jirocess, 
free to give liis whole attention to the aim. 

But man early found means to supplement the 
limited jiowers of his bod^ from more lavish sources 
— the wind, the running stream, were pressed into 
his service. Then came ex})lo8ive8, and last of all 
the patient steam engine. And now becomes ap- 
parent a new feature. The new servant does more 
than merely replace the hand, the arm, or the feet 
that carry us from place to place. The inventor has, 
as it were, breathed uito his creature a part of his 
own sentient soul In orderly sequence, and with a 
precision that defies imitation by human hands, a 
legion of lirtli'ss engines in the factories throughout 
our land jicrforra innumerable tasks that seem to 
require llie guidance of a reasoning mind. The 
co-ordination centers of the inventor’s brain have, as 
it were, hten implanted in the machine Nor is this 
all. Sueli punly mental a task as numerical com- 
putation IS now intrusted, with great saving of time 
and brmn-fatigue, to the mechanical calculator. 
Indeed, a machine has been built, which, when given 
the premises of a problem, will, by purely mechani- 
cal manipulation, complete the argument and set 
forth the logical conclusion. This “logical machine," 
it is true, is at the present time but a scientific curi- 
osity and perhaps will always remain so 

Coming right down to current events, a most in- 
structive and interesting case is presented to us in 
the Dontre aeroplane stabilizer recently described in 
our columns. The action of this apparatus displays 
all the chaT|lcterigtic features of the "aensory motor 
circuit” of psychology. Throughout all the inter- 
actions of the individual with the external world 
there runs a cycle. The first link in the chain is, as 
R rule, a stimulus from outside, causing a “sense 


impression” In sosto one or other of our organs pi 
sp^sJ sense, soah u ftiui the ear, or the ta£^ 
papillts of the akin. O^asionally an “intenihf 
sense” sueh as owr sense of orientation or eqoilibr#*. 
Bon may take the place of our consciousness -Of 
things wtthoot. In the last stage the cycle retunp 
again to the external World, the action b^g now ***• 
versed, the organism reacting upon its enviroametxt*. 
Intermediate between these two stages there iO 
necessarily a connecting process, which may be In- 
tensely complicated, involving all the intricacy of a 
long chain of mental operations; in other oases UiC 
connection is at least seemingly simple. The sensoiy 
motor circuit appears most mcarly in so-eallod rcfiot 
actions, for here the suooesslve steps occur in iBO--' 
mediate sequence. Thus a sudden loud report pro- 
duces an instant quiver of the eye-lid; if through 
some accident the balance of our body is upset, reflex 
action, through the medium of oar sense of equil- 
ihnum, located in the sami-circulai; canals of the 
inner ear, immediately calls out a righting motion in 
tiic requisite muscles. Consciousness docs not neces- 
sarily enter into these effects, which, indeed, con- 
tinoe during the lighter stages of anatsthcsla, but, 
as has already been indicated, conscious action it 
subject to the same cycle. This is obvious enough 
when the reaction follows close upon the stimulus, 
as, for instance, when the sight of some desirable ob- 
ject induces us to put forth our hand and seise it 
But in the great majority of cases, in the infinite 
variety of our daily activities, the reaction is “de- 
layed" and many complicated steps of mental and 
emotional experience intervene between the data fur- 
nished by our senses and the action based upon 
them. But however complex these data may be, in- 
volving often tlu5 entire previous history of the in- 
dividual; however Intricate the maae through which 
the mind weaves its thread from the entrance to the 
soul, a sense perception, to-tbe final goal, the reac- 
tion upon the environment; the same sensory motor 
circuit is discernible throughout. For all the con- 
tents of our mind arc ultimately referable to sense 
impressions. 

The Doutre stabiliser is equipped with an ane- 
mometer plate which responds to variations in pres- 
sure, thus, as it were, informing Hie apparatus of 
external conditions, just as our eye, our ear, oor 
sense of touch, keep us informed of the state of the 
world around us. More than this, by a suitable 
mccJifinical connection, the stimulus thus applied to 
the anemometer, by relay action, sets free a store of 
energy which actuates an auxiliary motor. This re- 
acts upon the environment in such a way as to pre- 
serve the aeroplane from accident. Furthermore, 
the Doutre stabiliser comprises an element which is 
the exact counterpart of some of our internal senses. 
The apparatus reacts not only to changes in ex- 
ternal conditions, but also to changes of its own 
speed. A number of gliding weights arc partially 
free to move relatively to the body of the aeroplane. 
According to the laws of dynamics, they will do so, 
owing to their inertia, as soon as tlie aeroplane suf- 
fers an acceleration. The relative motion of the 
gilding weights with reference to the body of the 
aeroplane is made to actuate the auxiliary motor, and 
again we have an exact counterpart of reflex action, 
designed to maintain the “life” of the machine. 

Had the inventor set to work with the deliberate 
Intention of preparing a mechanical model illustrat- 
ing reflex action, he could hardly have produced a 
more perfect example than is presented to us in 
the Doutre stabiliser. 

New Yfwfc'e Budget ExhibR 

T he necessity for technical men and scientific 
methods in the administration of thb modem 
city is one of the moit impressive lessons 
to be derived from the Budget Exhibit now being 
held in the city of New York for the informa- 
tion and instruction of its taiqiayers. Taking place 
in October at a time when the annual discussion of 
the city's appropriations for the ensuing year is in 
progress, this exhibition supplies a full and Ulus- 
trati^ record of the actiritles of the municipality. 
Like any Urge private corporation, a city requiVes 
efficiency of management and systematic cost Re- 
counting just as if it were concerned with manufae- 
turing or transportation; but on account of political 
conditions, charter and other Icglalation, and, eves 
more largely, lack of interest and dense ignorance 
on the part pi the dtUen stockholders, municipal 
efficient and econecay «e csore difiicuU of rcaliaa* 
tisn. Howeree; they are the keynotes of all niw* 
tical mnnidpal aAministiwtton no less than of did 
successful eonduot of. industitUi aperations, end t» 
the interested taxpayer in such a city as New York 
they figure prominently «t the time of the adoptiooip 
of the annual budget (ty die Board of Estimate. 
this body must come the heads of aQ the city depart- 
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ment, hareaii or oSee, In jmany cases, such at de- 
partaseirts of Uy and fliwtoc, ^ exSWdt k nwpsly 
■taUrtical dr « stuntnaty; hut in oteett there ate 
displayed plutogrsjfdu, , tpeeiiscm, or 

machinery whUh «how the ^tpUoatkm of. ntoders 
sdeoce and engjneerh^ to wBiiioipal peohlews and 
otHoditions, and the reindttng increase la edMesicy 
and economy by the adoptim of weent iirrentioiu 
and Improved soientifle ntodiodt. For ekaMpU, child 
hygiene, and food and mi&t loapeotion are Itoiut call- 
ing this year for largely Ucrewsed e«rti»Met hy the 
Health Department. At the Budget Exhibit can be 
seen charts showing what has already been accom- 
plished along these Uaea togetiiCT with ktatemoits of 
what is desired. To give point to this there are 
shown actual photographs contrasttng whtdesame 
conditions wtth those which give rise to disease ; also 
the various {diysieians, nursto, inspector* and other 
officials of the department are portrayed at work in 
schools, tenements,, milk stations, and even at the 
farms. To support the demand of the Fite Com- 
missioner for appropriations for new motor appa- 
ratus, there may be seen at the exhibition a high- 
power gasoline pumping cmgine, that has recently 
passed the rigorous requirements of the department 
engineers, and a modern motor hose wagon tem- 
porarily withdrawn from active service. laterest- 
Ing as these are as engineering novelties, it is in con- 
nection with their surprising economy that tiiey flirfi 
place in the budget exhibit, eliminating as they do 
the more expensive fire horse, on honored specimen 
of which is stabled hardby the new apparatna. The 
best methods of fire-i»oof construetkm and Arc pro- 
vention, soon to be enforced by a new Bureau of 
Fire PrcveiJtion, are also shown. 

The Department of Docks and Ferries by plans, 
photographs and models shows its comprehensive 
schemes for developing and increasing the water 
front to provide much needed facilities for com- 
merce. The Department of Water Supply, Oas 
and Electricity snows the varknis devices used to 
the distribution and measurement of water, with 
some interesting relief maps by which the ^tory 
of water supply and distri^tion is shown from the 
time of the settlement of the city. The progress of 
the great Catskill Aqueduct is also graphlcairy illus- 
trated by photographs and models, and a comparison 
is mode with previous supply systems. 

These few Instances are but typical of the many 
exhibits, both graphic and practical, that make up 
this most Interesting display; but they like others 
serve to emphasise that close connection between 
municipal economy and scientific work which is not 
always realised outside the ranks of municipal eoM- 
aeering. If the lives of the poor a«d particotony 
of infants arc propwly to. be. saffeguarded 
lag-af mttk aad food most be dode to^ U to » »toiy 
and atandardaj^opted for the inspectors, lispitoted 
fire apparatus anist be soppUed; if adequate protw 
tion Is to be furnished to bnll^gs that ans ever 
Increasing in number, volume and height. Wew 
docks for the commerce of the future to produce 
revenue for tiic city must show the 1»«t dvll engi- 
neering of the day. These projects, tftostrat^ and 
described, do, or should, reprcseid fhe bort engl- 
beeTtog of the' time. Aad the cltiken who ewwnfiiiw 
the vest bodget of the city for Us eorreat expenses 
at wefl as fhe 'bonds toraed for permaneiR toipiwe- 
me^ must bare tiie omudusion toned nima mm 
that it U the engineer rather than the pdlHtolwt ’ffho 
sIMd bo prtotortty niponsible for e^tnottag 
affairs pf h city* st least it eSmewty 
eoenosM^ sro to be aecurod. Even uftder Uitoam 
ocaiditiMe the part.pUyed by the tmiadt U 
thaa- tntoty' isottid dosphot. It .to ^ eag^eMF,.ilto 
atotbtlect;- the , sotiltartimy ‘the 
abape gaMbh^rabd other - 

tiiat wAe oWes. Tbeir inflocftto If It 

does ato jrtwpato that' of our leglstototo ' • 

daUL flitia fact to totpeessed itiWilghr 
nadmettoriany 'vh^ to tha /i, f 


Tlu “ Mayfly ’* (Uraetty *ft«r the Mctdent Only 


eompartment deflnied. 


Wreck of the British Naval Airship “Mayfly” 

Penalty of Launching a Rigid Dirigible in a Cross Wind 


R ATHIBR n etrtkinK contrMt la offered by the piti- 
ful wrecking of the flrat non-German rigid dirigi- 
ble, the British naval airship “Mayfly," which broke 
In two before H even got Into the air, and the many 
excellent performances of Count Zeppelin's new 
"Schwaben," which at last completely fulfills what the 
advocates of the rigid system and of the mammoth 
dirigible so long promised seemingly lb vain. When 
the British ship first came out, It claimed a consider- 
hble advance over the Zeppelins, but before Its ,trlals 
oobld begin In earnest, even Its claimed superiority 
had been far surpassed by the "Schwaben's" actual per- 
formances. Its Ultimate fate seems to offer n striking 
oh)«ot lesson of the fallacy of judging the merits and 
demerits of a theory from Isolated experiences. 

It Is Interesting to try analyzing the causes of this 
accident from the point of view of the Zeppelin prac- 
tloe. It must be pointed out as « fundamental mistake 
for an airship to lie taken on water from a stationary 
Shed on land in side wind, even though a light one In 
X906 Zeppelin and his engineers bad much yet to learn, 
but even then they wore careful to avoid taking the 
"Zeppelin II." from Its stationary shed on the shore of 
Lake Constance, near Manzell, when the slightest wind 
was blowing across the entrance The number of trials 
that season was ranch limited on that account, but 
no exception was made to the rule. It Is difficult to 
bold an airship against lateral wind pressures, and 


By Carl Dienstbach 

the cars floating on the water and partly submerged 
cannot yield to a gust as quickly as Over land For 
this reason the principal Zeppelin sheds on the lake 
were floating structures, which always swing automati- 
cally Into the direction of the wind 
Much tight Is further shed on the naval dirigible's 
misfortune If we recall that the first frame attempted 
by Its builders was avowedly a complete failure, and 
that right before the first “coming out” of the ship 
there had been trouble from the tearing and leaking 
of the internal gas bags The first ph'ture of the ac- 
cident shows the damage all confined to one compart- 
ment, and it is reported (bat the accident originated 
with the tearing of the gas bag contained In this com- 
partment The sttnplest consideration shows how very 
much the structure of a rigid dirigible Is weakened 
if one eompartment near Its center nbould suddenly be 
deflated. It Is a fundamental fact that the solidity 
of a rigid dirigible results chiefly from aerostatic 
pressure of the gas In Its different compartments The 
frame of the first “Zeppelins” itaftly collapsed over 
night, when there was no gas In the ship, and some 
of the ropes by which It was suspended from the cell- 
ing of Its shed gave way for some unexplained reason 
Rut If the whole hull represents two halves with gas 
In each, the case Is worse All the leverage of the 
tlft In these halves Is then exerted against the fram- 
ing of that single compartment, the weight of each car 


acting as a fulcrum If there were gas In It, this 
compartment would not only compensate the strain to 
a certain extent by Its own lift, but furthermore, the 
pressure of the gas sidewajs, against the flat ends 
of the cylinder formed by Its gas bag, would most 
strongly brace it against exadlj the kind of strain it 
encounters At the point where the strain tiles hard- 
est to crush the longitudinal meml>eis by couipresslcli, 
namely, along the top, the aide pressure of the gas Is 
strongest One needs but to recall the appearame of 
an ordinary spherical balloon immediately after Infls.- 
tlon Every rope has then been “frozen” into a rigid 
bar, and the ordinary ruli-a of architecture are In a 
way exactly reversed, for everything is pushing up 
and trying to "flare" toward the top In a rigid 
airship the compression strength of the many single 
members of the frame becomes all iwwerful If It Is 
aided by this force Without the gas lift, a member of 
a rigid frame Is strictly "rigid" only for a certain 
limited distance, as Is so well shown In the sad col- 
lapse of the naval dirigible's body shown In the sccotid 
picture, after dellatlon Indeed, the frame of a rigid 
airship should by no means Iw- so weak In Itself as to 
break if a single central Lompartraent should become 
deflated The incklenl on the "Zeiipclln HI ’g" trip 
to Berlin IDOit, when the flying blades of a burst pro- 
peller pleiced the hull, without caiislng an accident, 
shows how much resistance ll may" offer 
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How to Make Model 

A Monoplane Driven by Elastic Ru^jer Bands Wlndt Sly l^eet 

By Cecil Peoli 




\ K'i'EU tlK' probkimg of flight hid been 
SI) fur Ki>lv«d that men could tike the 
air icuHonable B&Iety, It was but 

iiaiural Ural boys, who like eyerythlng 
that "gui'M," should take an interest In 
the tlylti*r inacblne It Is not too much 
to eav that moBt boya from twelve to 
eighteen know moro about the actual 
conatrurtion of aeroplanes and the dlffl- 
ciiltlca of building and operating them 
than their grown-up relatives, who atand 
open-mouthed In the rontemplatlon of 
spiral dips, flgure-or-elght curvea, and 
other antltH 

The Intereat of boys In aoroplanea hag 
led them to huild small models of their 
own With these, remarkable results are 
obtained so remarkable indeed that In 
the hands of a skillful scientific experl- 



n Coctlaadt Park, idl of whom h 
model aeropiaBsa. 


nientcr, they might be used for the pur- 
pose of clearing up some of those mys- 
teries of dynamic flight which are still 
concealed Although the results obtained 
with small models are not always di- 
rectly transferable to the full-slsed ma- 
chine. there can be no doubt that they 
will serve the useful purpose of perform- 
ing at a email expense. In a rough yet 
sufflrlenfly accurate way, the work which 
Is now being done by costly aerodynamic 
Institutions 

Peats Accomplished With Small Models. 

The rivalry aaiong bovs In the build- 
ing of safe, stable models Is so keen that 
model-flying contests are hold from time 
to time In various parts of the country 
notably at Van Cortlandt Park, New 
York city The amount of Interest that 
Is aroused Is Impressive to the man who 
Is unfamiliar with the spread of the 
model making movement among boya 
The feats accomplished hv the models 
are indeed remarkable One of them, 
dcvlsi'd bv the writer of this article, has 
flown for a distance of 1,691 feet, driven 




A hand-driU modified ae 

as to wtod up two rubber hands at oaea. 



1 







Winding up the rubber bands by whicdi the model b drirea. 


only by rublxT bands, The model which 
Is here illustrated. Is built along some- 
what similar lines, and will flv for about 
700 feet A bov of an experimental turn 
of mind can supply It with supporting 
surfaces of dlffoent she and shape, and 
probably Increase its flying range con 
slderably At all events, the posslhlll- 
tles for exijorlraentlng. If the boy who 
makes this aeroplane Is of an Inquiring 
turn, are almost unlimited. 

Aeroplane models arc sold In atoros 
throughout the country They undoubt- 
edly fly — gome better than others Their 
cost ranges from two to five dollars. 
And upward The model here shown can 
he made for much less and will outfly 
almost anv bought model 

The Main Frame. 

The main frame of the model mono 
plane innslsls of two strips a of spruce, 
each :s inrhcs long and measuring In 
( rnss section ’4 by 04 of an Inch As 
shown In Pig 1, the two strips n are tied 
together at the front and with strong 
thread and are then glued, the glue being 
spread over and between the windings 
of the thread (Figs 1 and 5 ) The 
rear ends of the two strips a are spread 
apart 4'/, Inches to form a stout triangu- 
lar frame, and are tied together by cross 
bars of bamboo h and c. which are se- 
cured to the main strips o by strong 
thread and glue 

Th« Propellers. 

The propellers d are two in number 
and are earrled by the two long strips n 
Poeh jtropeller is five Inches In diameter, 
and Is whittled out of a single block of 
white iilne The propellers have a pitch 
of about ten taches After the whittling 
Is done thety are sand-papered and coated 
with varnish The thickness of the wood 



Dkblila af fhe woM aeroplane. 


at thy hub («■', Flf 7) of the propeller HOW TO BUILD AND FLY A MODEL AEBOPLAN^ 


,fl«9UiiM Mbp4 % . 

atmipljr tit ' 

about K «f ah l&«h latfv^ 

, Airttw «. > IkeP' «ra. dr«Jii4 (tti'tkiiatiiw 
Amall tshe'.f bnfliviW'; 4 

par), thcolii^ tRda^^ tsi^ 

- aWt- f-iaaaaa). , "-V'' 

' f!^< Itattt aoaMM*' . 

' l>lat»'M'/ateia'-'i^ jDHkaaMK 
pro^lar bab wad MiM om tba *4 
tbdt H alatwac-tnrB IMapaBAeBtlp DU* 

W»l»«ah Aar saiar e«pa«tmt ibr 
to# ttm tUTfl 4iMak ti» iritaft 

aar oin>lab^b4)«np><]raA teuimatat*! 
wiibemi toaat three In muiahn, *» 
i^ppad ^reair tb« pMipetlar Bha,H ap aa te 
Ifa hetwaaa tIrewNipellBr aad (ha haartiut 
Moefc. 

ThlA vorttOB of the propaSar ahtn 
wWiat prejaeta fanrardlr thtmirh Iba 
haariac block e la bent to form a hook 
f. To the hook f rubber atrtpa A, br 
which the proptAIera are driven, are is- 
onred. The rubber atrlpa are nearly aa 
hme aa fha main attfpa a. At tkalr for- 
ward ends they are secured to a taatenlBg 
oonsietlnr of a double book k 1. The book 
k lies In a horixontal alaae, the book | 
in a vartleal plana. ThO hoOk fe hoMa 
the rubber atripe, aa ahown (a IHga. l 
and 4, while the hook t enpafee a hook 
«t Tbia book « la eaally made by paaa- 
inff a strip of steel wire throafh tite 
meeting ends of the mala stripe a. the 
portions profecting from eaeh Mde of the 
stripe being bent into the hooks m. 

The Bkhia. 

Three skids are prot^ded, on which the 
model elldee, one at the forward end, 
and two near the rear end. Ail are made 
of bamboo. As shown In Pig 6, the front 
;tkld may be of any length that seeme de- 
elrable. A d-lnch piece of bamboo will 
probably answer most requirements. 
This piece n is bent In opposite direc- 
tions at the ends to form arms o and p. 

The arm o Is secured to the forward ends 
of the two stripe a constituting tbe main 
frame, by means of thread and glue. The 
strips and skid are not held t<«ether by 
the same thread, but the skid Is attached 
to the two stripe after they bare been 
wound Hepee there are two sets of 
windings of thread, one for the two strips 
a theroselyes, and another for tbe skid 
and the strips. Strong thread and glue 
should be used, as before. In order to 
stiffen the skid, two bamboo struts g will 
be found necessary. These are bent over 
at the ends to form arms ri and t* (Pig. 

5), Bach of the arm* r Is seenred to the 
under side of a strip a hy strong thread 
and glue. The arms r* are superimposed 
and tied to the bamboo sUd a with 
strong thread ^ glue. 

Tlfi two rear skids, of which oae is 
shown la PlA «, eopsist eaeh of two 
d-tneh atrips of bamboo s, Ukewis* twnt 
at -either -end In opposite dtreotfeap 
fotfli krms f utod **. The arms #* are 
fMdmed to tbe strips o by stroag thread 
and «i«e. To stiffen the ai^ds a ghret ,t 
Is pOoTlded tor each ikli IBaclt flfrttt t 
.-cotufats of a AUmh strip at hampeh hMtt 
over so M to florm arm* p and Th* 
arm P fits tbe under etde Of the tttaih 

a, the ann P the skW s. 

0iread and glue are «mploF«d fd 
eiwh, stmt to posHkto oa Dm rtrlp o. iiiiA 
^ gkW- #. ■ to the' crotch of-Dw - 

tot Spares, formed by ,e>|«4'thP 

stmt g fto bar e fa «g- , 

hy mat^m of tbr^-fkg« Hth, 
oopaeets thd'^lfwo, 

•h«m to Pigs- r and ' i; 'li' ' 

= PtHfett them. The 
mm 
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dui'tlon of rcsiitancp to ellillng of 
undermined base, brought the 
below the yleldlne point, nnd the 
li. Some broken sectiotm of the 
e been turned complptely about 
« been pushed bodily downetreani 
alnlng erort 

altogether too many failures nt 
rv during the past two derades 
Lte legislative rontrol Individuals 


ft far from afourv iMifUi of information StatUtiOft of 
sliding of the diitritiutlon of l^djlfttorma in spftce and time, and 

Might the of the danute IMltcted thereby, are systematleftlly 

t. nnd the collected from year to year in but few countriea. Tor 

im of the the moat piart, thO oompanies have been obliged to 

ely about gather their own Information as beet they could; and 

iwnetreani doubtleea, in the lagltimate deaire to protect tbam- 
selves having regard to the uncertainty of the dhta 
allures nt available, they have aa a rule Impoaed higher premiums 
) decades than would be Jufitifled if accurate information were 
iidividiuli nt hand. That the aggregate loss due to atmospheric 


Hail Insurance 

T HK Insuruncp of growing crops 
agninsl hall though little pracUsed 
111 the United States, la an old and well- 
caiahllshed Institution In many parts 
of Euiopp The first hall Insurance 
(orai)unj ivas organized In Scotland 'n 
the elKhteenlh century A large mu 
tual hail hisuranoe corapanv was found- 
ed at Urunswlck, Germany. In 1791, and 
another at Neubrandenburg, Germany, 
in IT'i" To-day there are scores of 

t'onipHnles In EiiroiH' The greater num- 
ber of these are conducted on the inu 
tual plan, though there are also many 
stock companies In several countries 
hall Insurance companies enjoy a gov- 
ernmeiit subsidy, while In one, Ba- 
varia the government Itself insures 
agrleultiu Ists against hall A similar 
plan Is In otieratlon in tlie Canadian 
territory of Allierta, wheie hall Ingiir 
ance is fonduited by the Treasury Pe 
partiiient 

Krom time Immemorial mankind has 
endeavored to find some physical means 
of preventing hallstornig In antiquity 
the riisfnm of hurling Javelins and other 
missiles against clouds that threatened 
a discharge of hail was widespread In 
the middle ages the aid of the "tempos- 
tarlt" snrceier vho claimed the power 
of liifliiern Ing tlm wenthei — was In- 
voked to the same end Bells, also, were 
believed to tie efflcacloiis In averting 
hallstorniB Early In the nineteenth 
century metal tipped poles, called para- 
fjrnndmcn o- poraprcles. Imitated from 
llghtiiing-rods were set up In great 
numliers In many parts of PJurope, In 
the belief that they would draw oft the 
free elertriclty of the air, which was 
aggiimed to be the ehlef canee of hall 
storms About 1S9C the eustom of 
■'hall-Hliootlng” was Introduced in Eu- 
rope, eH[ieclally in vine-growing dis- 
tricts and soon became Immensely 
popular This consisted In bombarding 
the ilouds with various siveclal forms of 
cannon lu the year 190(1 five hundr-d 
of these cannon weio In use In Prance 
and Spain 9,(I00 In Aiisti la Hungary, 
and lOjOon m Italy This custom still 
nmirlsheM Tn Austria and Italy It has 
been Investigated and reported upon 
unfavorably by scientific commissions. 


objc, tlou that even should !l 
cffliaciouR. tbo expense entailed 
tematic pinlectlnn bv this method 


ed by Baei niann for Bacarla and Wdrt- 
femberg, and Hahn for the whole of 
Germaby Thus, assuming the neces- 
sity of Installing one ( aniion per square ; 
the cost of a complete Inslallatlon for Bava 
amount to |7,C00,00f>, and (he annual cos/ of 
would be about |l,7r,o,ooo 
In the absence of any jiractical method o 
averting the destrucilie effects ot bull, (be sg 
population ^oAirt look to luauranr# to mit 
loss to the Individual sufferer At the prea 
howcvei hail insuranee, although as stat 
hfis lie. 11 prf.etised for over a century, Is foiin 
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Honaea wart awept before the flood like cardbowd. i 



w along npper face, ahowlng (Uspincemeut of brakega i»Mf 
THE FAILUtWB OF THE AUSTIN DAM 

visitations of this oiaw la exceedingly heavy is W«U 
known. Thus It is stated that during the year IMT, 
lu the kingdom of Wflrttmnberg. a total area of 4S,42y 
hectares— 8 7 par cent of the cultivable land of th« 
coiiutry— waa ravaged bv hail, the damage amountlM 
to over 14.760,000. In the iaat forty years the lots to 
Hgrlrulturlat* from thla-cinae In the grand ducky of 
Baden has aggregated 125,600,000 The annual ioMr 
for the whole of Oermnty la eatlmated at betife«tt 
70,000,000 and 80,000,060 marks (i. e., from fl7,000,(HtO 


to .|lO.6W.O0to). , ,TJij» gju^ ■l«l*i 

the same. In Italy It 

in# to a recent aatlmate. tW» 

not afiaet the ggrlouitOTal cMatt 

egeea the natiohal revgktns Arh 4ttmal/ly chftMled 

frotti this oaii8e» as it is tottQd aaeeauiury ts iwnit » 

portion of the tames Ip the fievkua*. aiiUoteil. 

The flrat steps toward improvtng-^ wytaWMatlOn 
of hail insurance and egtendltilr H* beBOSto ><0 tH 
counirlea have been taken durinc the past yssr by 
the International Instltnte of Agrleuttwrft At- intent* 

— — ing of the perzuanettt oommtttoo Ot the 

Institute, November S^tk, lOiO. tj»e, Sm- 
reau of Economic and Booiai Itmtttu- 
tions was (charged with the task of 
drawing up a complete repoyt Ott thn 
present eltustloa of 'this form of iiiswt 
ance In the several coanlrteB. Tlie re- 
port, prepared by Or. flluaeppe Rooca, 
has now been pnbltahed.* and Is. a itKnt 
useful oontribntlon to a inWect the 
literature of which la at present ex- 
tremely meager Or, Rocoa gtves sta- 
tlatlca of the companies engaged In the 
business of bail insurance In Oermany. 
Austria. France, Hangary, Italy, and 
Swltserland; the Uws bearing on the 
subject in those countries, the tech- 
nique of this class of inanrance; and 
Anally a number of suggeetlona looking 
to a uniform gystem of gathering in- 
formation of damage by hail and to 
uniform legislation. 

This report wcas submitted to the in- 
stitute at its recent general meeting, 
and recommendations based thereon 
will be transmitted to the several gov- 
emments. 

As the recommendatieus of the Insti- 
tute win probably lead to the organiza- 
tion of hall insurance oompanlea In this 
country it may interest some of our 
readers to know that a number of books 
has been publlslied in Germany for 
the guidance of persona engaged in the 
task of assessing the damage due to 
hall. A list of them will be found at 
, the end of the article ''Hagelveraichw- 
ung” in Meyers Orotees Kouversatlons- 
Lextkon, sixth edition 

The Colon of the EarHi 

'T'HK two great elements of dlfferenco 
* in the same landscape in winter and 
summer are, of course, the presence of 
snow In winter and of leaves and grass 
In summer. If we could look at our 
globe from the moon the variation in its 
aepect due to aeasonal change* would 
perhaps be even more striking than it 
appears to those on the surface. 

In fact, we eometlmes lose sight of 
the very important part which vegeta- 
tion plays In giving color to what rnliAt 
be termed the countenance of the planet. 

It is not tbc higher forms of plants 
that always produce the greatest effect 
in this way Some of the most atrlklng 
Bcenea upon the earth owe their char- 
acteristic features to mosses and lich- 
ens. The famous "crimson cliffs" ot 
Greenland which extend for miles 
northward from Cape York, derive their 
splendid color from the growth of red 
ilohen that; covet* their faces. 

Thei cliffs rise bdttweeB aevsnltiih hnn- 
dred and two thowond fegfeTitrrUght 
riXbm the water's edge, and being com- 
posed of gray granite, their aspect 
would be entirely different from what 
it le but for the presence of the lichen. 
The rocky jjass called the Golden 
Gate in the Yellowgtoae Notional Pork 
owe* its rich color gad Its name to the 
yellow lichen ooveriag Us lofty walla: 
and the indeecrttiahlo hues of ^ great 
hot-spring terraces arte# mainly from 
the presence of minute plants flourish- 
ing In the water that overflows tii«n. 

' Considered as a Yhtds, the vegsuMJda 
of a planel ma;p give It a charaeUrtsUe Mpeoi m ' 
vJ«w«4 troffl spaee. That its hyogtf etawsae of fqrsat 
artd praxis laud causes Ihe earth ‘to raiact a 
able of sreen tight to Ua ndiffhhoto U todl- 

oatad by the foot that at the tlnih o* the lies mom , 
a grasnlsh tint has bemi dateeled moaiwpraaitnd ,1^ ' 
pm of th* Umar atu’toea which » ttisa iRntttoatod ^ 
only by light D« 0 « the Aanh. \ \ 



The Business Side of Aviation 

The JVfoney in Flights and Machines 


I T Sianifl At llrat ciMoe Mmeirlut prenuuup« to 
rank Uw new »rt of llytbk amotv the eoceipted and 
reeogntwuf branches of titdostry; bat on (SJom exam* 
Inattoa of the aetual state ot aTlattxm attain at pres- 
ent there Is toun2l ample reason tor datng so. ^ 
In the past time 7 *ars so astontsbinglr large Mfi 
of eomraerclal and business acUrt^, has been buTlt 
up. that has to 4o solely with aeronautics, 

There are few who have stopped to realise the sug- 
gestive tact that more than half a mllHon men are 
now actively engaged la eome Industrial enterprbw 
that has to do with navigation of the air. 

To fully appreciate the algnlOoanoe of the ooimner- 
oia] aide of aviation, a knowledge, or at least an sc- 
Oualntanee, must be had with demands on a flying 
machine, Its uses and the cocimodltlee whose usnu- 
facture, sale or ezobange constitute “the trade." 

Aeroplanes at {wesent are used in three distinct 
ways — tor sport or convenienoe, In war or postal 
service, and as a raeans of profit In exhibitions, etc. 
The use of the aeroplane by sportsmen and its uae 
by Individuals or oorporatlous as a convenience, is 
the field best developed at present, and for which the 
greatest future is predicted, 

The use of aeroplanes in war seems already dofln- 
itely aeeured. 

Exhibition flying, however, is lihely, end in fact has 
begun to decline, although races if sufficiently excit- 
ing ere llholy to persist. 

A great impetus to the use of oeroplanee by sports- 
men is bound to come soon, with the further perfect- 
ing of the hydro-aeroplane 

nwIVadA 

The market tor aeroplanea Is of considerable mag- 
nitude, as Indicated by the volume of eoles made by 
the various companies. M. Bldrlot has sold several 


hundred aeroplanes since the spring of 1909, when he 
first began manufacturing them on a large scale He 
has almost been outdone by the Volstns and Henri Par- 
man, while the enterprise of Esnanlt-Feltorie. Sommer, 
Breguet, Nieuport, and a acore of other constructors 
in'Erance brings the total of actual sales to a surpris- 
ingly large figure. 

A Itogle-eeater Bl6rlot monoplane costs 81.000 francs, 
hnd a two-seater, 28,000 francs This is also the price 
of Volain biplanes. A Bregnet biplane costs about 
16,000 and an Antoinette monoplane is even more ex- 
pensive. , 

In general, the range of prices in France is from 
16,000 to 80,000 francs. 

In England the cost of “all-British’* machines like 
the Valkyrie and Howard Wright runs from |l,600 up- 
ward, the price of English made machines being much 
lower than for those of foreign make 

In the United States there ore not over s dosen 
large and established manufacturing firms, with the 
Wright, Curtiss and Burgess companies as recognized 
loaders. The Burgess Co has sold more than thirty 
machines, ths Wright Co, two or three times as 
roany. and the Curtiss firm also a considerable number 
The average price of American machine# is fti.OOO. 
although the Burgess Co charges 87>1>00 for a biplane 
of the Wright type equipped with & Onomo motor. 
The sales hers are at preseot much less than abroad 

It may be conservatively estimated that the sales of 
aeroplanes to date, both here and abroad, amounts to 
about 1,800 Placing the average price paid tor these 
machines at 15,000, it becomes evident that the vol- 
ume of busineas is represented by an outlay of well 
over 87,000.000, 

In England, for example, the Import trade from 
January to August 1911, Is represented by 1177,000, 


and the export trade by $70,000, thus giving an insight 
Into the magnitude of the trade between England and 
foreign countries The exports of France and the 
Imports of America are greater, all statistics proving 
that France leads the world In the aeroplane industry 
The B16riot factory employs about COO men, and is 
replete with the most up-to-date facilities The Wright 
Company has an equally efficient plant of modern 
buildings, shops and assembly rooms In fact the 
growth of most aeroplane factories has been pho- 
Domsnal, and yet the real lasting market fur the 
aeroplane has been but slightly reached 
Greater even than the trade in aeroplaning, as a 
unit, baa been the activity in the supply juid demand 
for aeroplane accessories from motors and propellers 
to the minutest parte ot metal or wood 

There are fifty or more eBtabllshed firms In this 
country alone, doing a large business in parte of aero- 
planes, like ribs, struts, Joints, etc As in France, 
propellers are being designed and maniifaclured by 
more than ten firms devoted to this aloae 

In Prance the Chauviere Company Is a large corpora- 
tion employing many hundred men, wlWi extensive 
shops, snd turning out countless propellers for all 
types of aircraft 

Many ot these separately manufactured parts never 
get to be used in a full fledged aeroplane, iiul serve 
merely for purposes of experiment 
The motor trade Is also large, esperlally In France 
The Gnome company pays dividends that few ‘ indus- 
trials’’ ever reach, and its business grows apace 
Many American motors are showing ctcellent quali- 
ties and are much preferred here to the higher priced 
foreign motors 

Aeroplane supply houses abroad have ceased to bt 
(Continued on p<n7« «{ ) 







FiK 1.— Thi§ detifcner waa hBnnt«d by the f««r of c<l|r«wiM tamUinf . He did Hg. a.— A ayrtyif ttwyliMpN twit>t>i*iil dtWWi. 


not know that dnima are inefficient lifting eurfaeea. T«* Mdi iMadlMMai^ IMn. 



Fig. 3,~lf two plane* are better than one, three must be better than two, argned thk Fig. 4.— Hen tba reata la |mo«% ter eenpand wttli daalgaa 

deaigner, taking no account of the head reeietanee. the eariatiow an amn rnniplfniiii then rnf**r* 

MIDSUMMER MADNESS IN AEROPLANE DESIGNS 
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in VERY ’one of the aviation machlnee ghown In 
-T-^ihe aororftpanyliiK llluatratloiig la dear to lla maker 
or (IcBtgner and to hla irlenda Every one of them 
haa aomethlng In Ita conatructlon ■whirli is promising, 
sensible or brilliant to men whose ability in the ordi- 
nary walks of life has been sufficient to enable them 
to save or borrow tho money wherewith to subataii 
tlate their faith In aviation All but one are proudly 
photographei^ ready to fly at the word "go " Yet only 
the one not so pictured ever made a start The others 
probably ■still cherish the convictions which created 
them bv means of occult or theoretical qualities, the 
nature of wliich the uninitiated beholder may only 
surmise Here is a problem for the psychologist to 
solve Merhanlis alone scarcely furnish the key lo 
Us correi t solution The shrewd observation that It 
is lietter to get Into the "game of aviation” wrong 
thah not to get Uito 11 at all in Its beginning may 
have shaped many of the hasty creations which abound 
In the Hhiipg of amateur aviators the world over They 
are evidence of a widespread desire to become Iden- 
tlfled at almost any cost with a movement clearly 
destined to be more eoiispic uoiisly picturesque In Its 
unfoUllti/ than any other which civilization has ever 
witnessed, and Vi odlglously fruitful In physical, sclen- 
tlfli ami (Inarrrtal adventure. These odd structures are 
(lalms Ht,il,ed off on the hills of golden promise, and 
the (beerful prospectors confidently expect to “grow 
up with lh(i country, " and to reap tho rewards which 
come 10 all sturdy jiioiieers A single unproportloned 
thought, "given his act" contrary to the advice of 
PolonlUB %nd emliodled in steel, wood and fabric, Is 
boldly offered as tho entry fee, and lo' the world 
generously accepts It For Is it not after all proof 
of eoiirage pnd energy, those primary traits of char 
acter which are as much needed for progress as mere 
Insight, which grows with what it feeds upon and 
may be acquired These men shall have free passes 
to glorv and advancement provided they stand by 
their elalms, work them and guide their next steps 
a little djCre closely to the sum total of dry facts 
and experiences from which real flying aeroplanes 
Jiave been evolved, 


Chamber of Horrors 


Wild Designs in Flying Machines 

By Marius C. Krarup 

The unproportloned thoughts manifeated in the 
various machines are not without Interest The edge- 
wise tumble has haunted the maker of No ]. Of this 
he is sure Slo long as the motor and propeller are 
kept working, these drums will uphold whatever they 
are capable of upholding, whether the wind tosses 
them to one side or the other Pivoted as they are 
to the elegant trussed frame, they afford means for 
siistentatlon, for steering and for fore-and-aft batenr- 
ing, all combined In a single mechanical conception, 
if the propellers cease propeliing, simply tilt both 
drums forward for a gradual descent Should the 
impact with the earth be a little hard, the structure 
offers the same advantage which has served Latham 
so well In his Antoinette flier, namely, that there Is 
much material to be broken before the shock reaches 
the aviator's person. It seems almost a pity that (ho 
laws of the atmosphere will not permit drums t« got 
as pf&clent aeroplane lifters 

The machine shown in Fig, 2 is the contril^ttlofl 
of the Marquis d'EqueuvIllay. It may be imagthad 
that the scion of a noble house has started'lils 
of thought with a profound respect for the maci^ 
strength of a bicycle wheel By developing its grwt 
principle of centripetal stresses tt should be paisttda 
to produce a very light framework rich in roMIfltjy 
for areas, strong and yet deformable at tte otflStMd 
periphery, and. Eureksl with motor and aviaUn* ««n» , 
trolly located and applying the vital forces o( 
pulsion and control (ram the rigid bub, th* kMf , 
defomuttion of the rim and planee might be 
for steering and bahmeing. Note also the (erethoii^iSM; 
evinced in shsipliig the upper plane* wtth a ' 
righting oarmturs. " / 

If two plnpes a«» h«ttkr than one, then three 
are hotteb thsfl ^tj-sro. *4^1* te the stajple thd 
ful ides the appafstns pictured ti jlttl 

and which tf Jtsowh ns the Bonsson-Bourgnlk 
eommon to mgny (rtplanes. In addition, an ahniMNMMe 
of rudders, generoM in .^tse. and a certain flabby ;iext< 
blUty la ail the iriNW, -teetify to an ectlve, 
mtsunderataadlng of neariy all the leading priittdll^ 
in suraeaefol aYiadiqa. The beed-on reatstaiiee . ■ M 


enormous. What might perhaps have been gained tqr 
using perfectly elastic materials shaped and propor- 
tioned so as to return an equivalent In work for the 
power expended In bending the planes back. Is equan- 
dered through the acceptance Instead of unresiMDsIve 
materials, endowed with an Inert flexibility rather 
than resiliency, the bending of which, under the Infln- 
enoe of air resistance, means mainly the generation of 
heat from molecular friction and the consequent wast- 
ing of the power employed for overcoming the air 
resistance 

Stoeckel's monoplane (Fig d in this series) waa 
expected to work a revolution In aeroplane dynamics, 
for it is equipped with a motor of only twelve horse- 
power driving two propellers of very modest dlam- 
sters kieated far below the level of the planes and 
the balk of the air reslstanoe. llnd«r those clrcunj- 
staaoeS Die maebine abonkl Immediately Up over bholt- 
ward the moment tb6 wheels leave the ground,, but 
the Mlgner has placed an inverted canoe. iU«o useful 
an a sm&ihai^ lengkKsHde over the oentnrf portion 
nskohlne, and In this di^tea he must hays 
nat^ei^iatefl speolal virtues, noi «lr feebJe. merits 
tutdertiaed paraoh«ts, but ejtteaordi- 

of bsiBMtng sEset^eWee tt fa other- 
■dUde'hh agtoih anmn# '-derovlsmb that ,(bs 

Itower and the air rM^Mcie mnsAe^MR Well 
As 'a wtita saagan the 

-'’)a%M(s* fleld the ebmgM. StoaidMyt .h#:‘ lie 

shoeid' .'have wid to 

fwf'.meete, .t»arti««isW'« **» 

««D«s^ ,«s tiw iRimtyaDofl'SitwawBhh .mdr 

rnMitpk te the ' 

k ‘ 

¥rm^ :wmteg:k mk the 





13^ -wonio K aot co« uwpaam nwonpame iri», we eye may resi leu anu iraciureu niB BKuii ai inf lowii oi ivuriwinui 
Ipjpi ' ptMtt ad-' Jo peace. Aa aompaxed vlth standard design, Ita Two days later Herr Eyrlng was killed near Stutt 
tt poa- eOrl&ttoM OM more coneploaotit than radical The gsrt On Septemlier 29ih. Capt. Hnglehardt, O-^r- 

lw«» Itkfl and •ide^tearla* apparatus have been cut in twain many's premier military pilot and the first man whom 

^ 'ht^ Idan pwil 4itta»^ ,twt , the sod moved ■to UMt two sides; the ailcrvna have been the Wrights taught to fly in that country, wag killed 

dItV* ppsot iwpioktjl de- nwtred rearward. The arrangement makes room for by a fall, while hu passenger, Hwr Sedlmayer, 

ixtwssft ’ nw*jt Atogeg « Jsri^ propoMer, and, while the eaulUbrlum seems had his skull fractured ami revived other serious 

fit tiM «|^^ Igid 0^ ooOtiMt of Ibd iwwps. mow seasltlre, the means for maintaining It and for injuries. 

thtf aatM hhM*" ^ tttilhmd for staerlng may at the same time have been Improved In England, Lieut. Camnicti. a seasoned Hl^riot 

'■'a Of OJtP^iirftDilia*)^ iriwNd^^ The machine is aaid to have down with some succegg, pilot, on the ISth ult , fell to his death while 

h» dawttiiw ttart and It would be rash to assert its superiority or making his first flight In a Valkvrle (KnglUlil 

t^f , OOn^dsngttmj^ 'the tahdsis ar- Ihterlority in cmaparison with other models deiiendlng monoplane. He had been aloft li) nnnutis 

rnum^Wt Ihf .Matnm ofifdforahle to on control by rodder action, ft accentuates this and was making his second wide circuit when 

OtIftfWVHtQii, kdt dW timt feature, nuktag even stronger demands upon the the monoplane turned over and dropped 90 feet 

jlsaA' hi hhan aviator’s agility than the aUndard type. to the ground Capt J J Frishic, i.ouls Rosctihaum 

Xtw.tba dmjgn and Cromwell Dixon were killed In America when An 

^ . lug at State fairs The laat-named aviator, a youth 

la VJg. t • Beoan Aeroplane Aecidottg of but 19 , tell S« feet into a atono auurrv at Siiokane 

had ifhih Ifadkl^ bstag ftately f7|UmHa the past month there have been many Wash., on October 2nd. owing to hU turning too sharp 

.MtUglad/^ ’klMNNli stf 'dfn^ait^kiwm tho prohJata of Ar-|a«ctdaats. In several of these the aeroplane has ly to avoid hitting some telegraph wiren. and sliding 

hktOlki tjdrtfMfftnf. A4 fbf ttM Ofsaasary austante- caagtU firs in the air, and the aviator hag been down on end as a consequence A few days before , 1 , 

Ugoiif IhU/aeoW htUag awtitted fanward through tmrhad to death or killed by the tall. One gucb accl- Helena. Mont, Dixon had flown over the Rocky Moun 

tha jglmoaghatik grtwt. apeejl hy tha Inwoeeat little dent oecurred In PVance on September 2nd, another tains to Blosshurg, a small town ix miles away, and 

proamtiori httd. tfaa tvlaftdty' mltui will roadlly peroeive in Spain two days later, and the third. In which two tmek again. RIoggburg lies in a deep pocket In the 

how the hew WlD-throw powerful atr wgmMi upward man ware killed, happened in Germany on the 7th ult mountains, from which wild ducks and geeao escape 

ggatmt the SytngfoX membrafie eataading from the Maron. the French pilot of the Savary biplane, was with difficulty after battling with the air (urrenis 

gunwale, fairly lifting the structure; and, moraover, the first victim of this type <jf accident He erperl- sometimes for hours It look Dixon twice as long 

the hoRow of the scow will create a vacuum — the vac a- enced a bad fall on the 2nd ult His machine caught 22 mlnutps— to attain the necessary aUltiidc of 7.i)<i0 

om being a highly favored phenomenot^ among Inde- Are, and when It struck the ground, ho was incinerated feet at Blosshurg as it did at Helena The tilp out 

pundent aeroplane designers, nearly always produced under the ddbris Lieut d« Orallly, of the French end back arrogs the 6,200-foot Mullins Pass waa made 

without special expenditure of power — to fill ♦hlch a array, also fell and was burned to death on the 2nd In IB and 17 minutes rcsirectlvelv Dixon was given 

mighty upward pressure from the atmosphere under- Inst, owing. It is claimed, to the breaking of a wing a $10,000 pmse made up hy several men who witnessed 

neath will aatomatloally assert Itselt The hand wheel of bis R B. P. monoplane. Capt Gamine, with the his flight He delivered a letter from (lovcmor N’.irnr 

in front of the operator seems to connect with a same make of machine, was killed by the fall due to This isHhc second time a Curtiss biplane has . rnssed 

Simple rodder at the top for aide ateerlng, and the ttM same cause. On Reptembsr 5th, M Lcforcetler, a the Rockies Ely was the first to accomplish this 

perfiset lateral baJaaoe produoed by the narrow oon- French aviator, fell to his death at Huelva. Spain feat at Butte, Mont , last sjirlng 

formaitJan. and the low ceuter of gravity (really per- HU machine, which was of hU own construction, )b On Septemlier 2r)th, at the Nassau Boulevard meei, 
raJsaible with tbU shape) should- render all other and said to have caught flrq In the air. Dr Clark, a tiick LlcyclUt, had a faUl fall In n Queen 

auxiliary steering means superduotM, For up^md- Two other men who were victims of this kind of monoplane He was unable to accustom himself to 
dews steering perhaps the aviator slides hU own accident were Ueut Newmann, a German military moving the warping control lever outward Instead of 

weight forward and backward. aviator, and M Leconte, his passenger. While mak- inward when turning A sharp turn to the right, 

Tfie seven siatdilnes mentioned and IRustrated In the Ing a crosa-conntry flight on September 7th the ma caused by improper warping, resulted in the instant 

foregoing might have been proposed and built whether chine caught Are when at a height of sixty feet, and development of gyroscopic force by the revolving 

UUfBtbal, Maxim, Langley, tbe Wrights and Btdriot fell to the ground, instantly killing both aviators motor sufficient to make the mni'hlno dive vertically 

had ever gathered data tor aviation or not. But on The same day, Paui Sengo. anothei German aviator, to the ground 
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Progress in Aerodynamics 

Studying the Aeroplane in the Laboratory 

By Grover Cleveland Loening, Author of “Monoplanes and Biplanes” 


I T Is the precise methods of cnslneerlnR that will 
^eyentually place flying on a successfully commercial 
basis As in all other branches of engineering, the 
theorists and the physicists point the way and give 
the methods that lead the practical man to the definite 
solution of perplexing problems, and In this aviation 
differs In no respect from any other art or science 

The determination of the fundamental characteris- 
tics of air flow and air pressure on different kinds of 
surfaces and forma has led without doubt to a quicker 
and surer success In actual aeroplane flight, but it is 
qualitative rather than quantitative results that have 
been obtained so far 

Up to the present few If any experiments In meas- 
uring the actual values of pressures on surfaces hkve 
been conducted on full-sUed aeroplanes The results 
that have been obtained come chiefly from extensive 
indoor laboratory experiments conducted on planet 
and shapes of small slse, often only one-thousandth 
of the size of planes used on successful machines 

But these small-soale experiments have In most 
rases been performed with great care and refinement, 
and from their results there are established the fol- 
lowing empirical and fundamentally Important laws 
and equations 

A, Any air pressure on any plane or shape varies 
within the range of speed tised In flight, substantially 
as the Buuare of the velocity, and directly as the 
sire of the surface For the simplest case, a flat 
plane placed normal to the air stream, the air 
pressure P may be expressed ns 


seem almoet conclusive evidence of the large value of 
frictional resistance. 

C The pressure on an Inclined flat plane vArles 
with the angle of Inclination to the air stream, hut 
bears a fixed relation to the pressure on the aamo 
plaio, when placed normal to the air stream If 
we let Pssnormal pressure, and pressure acting 
on a plane when It is inclined below normal, at an 
angle a above the horizontal, then we may express 
this fixed relation between P and P* as 
2 sin a 

P> — P 

1 -f s»n‘« 

This is known as Duchetnln’s formula, and has 
been verified again and again by actual laboratory 
experiments on smalt flat planes. A very simple 
spproximate relation suggested by Blffel is 
a 

P_ 

SO 

The normal pressure P may be determined for any 
plane at any velocity by the relation of Prs/TSV*, 
this pressure being gradually reduced as the plane 
Is inclined to a value P*. corresponding to that angle 
of Inclination. 

D. The pressure on arched planes is much greater 
than on flat planes, and may be equated to the value 
of the pressure on a flat plane of larger area Whereas 
In Inclined flat planes the pressure P* Is always per- 
pendicular to the plane, on Inclined curved planes at 


low angles P* Is Inclined In front of the perpendicular 
to the chord of the plane. 

Unlike flat pianos, the pressurea on eurvsd planea 
cannot be reduced to intelligible formulm, and there- 
fore In order to determine the pressures on curved 
Inclined plsnes, resort must be had to tables of Sir 
pressures obtained from actual measurements on test 
surfaces and not to any fonnule baaed on such 
measurementk The pressure P‘ on curved planes Is 
usually tabulated as some percentage of the oonnal 
pressure P. It Is In the determination of the pressurea 
on curved surfaces that the results of aerodyoantical 
experiments on small surfaces have been of most use 
in aeroplane designing. Llllenthal, Wright, Prandtl, 
Eiffel, Maxim and Stanton have all made deterlmlna- 
tiona for curved planes that have found much prac- 
tical application. 

E. On curved planes, as well as en flat planes, 
the total pressure P* acting on tho plane when the 
latter Is Inclined at an angle o, mqy be resolved Into 
a vertical component L and a horizontal compunenl; li. 
The component L la called the “lift,” and Is squat to 
the weight of the aeroplane, while D is called the 
“drift," and le the dynamic reslstanos to motion over- 
come by tho thrust of the propeller. 

E. On curved planes, as the depth or amount of 
curvature or arching le Increased, the drift reslatanoe 
Increases In other words, flatter planes have less 
resistance than more highly arched ones. The 
experimental resulto of Prof. Prandtl of GtSttln- 
gen are particularly definite on this point. 


p=:Kav 

where = the surface area, V = the velocity 
of the moving nlr against the fixed surface 
or conversely of the moving surface against 
tlio Bllll air, and K = a numerical canstant, 
the most probable value of which is 0 008, 
when N is expressed in square feet and V 
In miles per hour 

This Is an empirical relation, derived 
from the results of many experiments, and 
upon If Is li.ased practically all of the theorv 
of aprotivnamlcs that finds application In 
actual practice 

D Air paislng a mirface, or conversely 
a surface moving through air, canscs a 
frictional drag on the surface, which varies 
almost as the Bqunre of the velocity and 
directly as the length of the surface 

Many formuiflP have been proposed, some 
based on experimental data and some on 
theoretical conclusions, but they differ 
widely from one another, and the value of 
this “skin friction" la still a subject of 
controversy, many experts claiming that 

friction Is ne^lglble, manv others that It ^ » 

Is of considcgrAle value Here Is a branch Ap|wratw rsesotty 'Ogsd Ig fmes fot testing Istss swl i n di 

of aerodynamics still open to Investigation, IB tUSt «»«» ait. 

although the excellent results of Prof. Zabro 



a On curved planes, as the aspect ratio 
or ratio of span of plans to chord Is la- 
creaaad, the lift increases greatly for the 
same area. Both Eiffel and Prandtl have 
amply verified thhi 

H. Experiments " show that on a plane 
there eigjlsts a point at which all the pres- 
sures dhtths plans msy h« oonstdered as 
oonortitratttl^tltont djsturhlng the,is4iiDrt 
Tlmi, This center of action of the. JWtSes 
(■ called the “center of , proasors." On ibt 
planea the center of pressure moves ateattUy 
forward from the center of the pUuis to a 
point near the fsont edge at the ptaha Js 
tnelined fyom*tb« normal or hMeffrge 'PHtl- 
ttott to 0 degree. Oa curved ^aies a totally 
different aetton Is oboerv«|d; ' TIm eentsr of 
pwBSure moves steadily tarwWd the 
center of ffgure to a point about ofte^hird 
the width of plans from the front edlim. *» 

‘ti|h ;iwmiUtlon is reduced from W ds^jrtos 
but at this point It twmo 
hjumptl* wd moves rapidly, t* ^ mr. 
ipbastiid the 'center of ,«gitrs at shoo* H ; 

' ‘ ' 'Itttpsrtments In asrddlfftamfc 

imrtM W* ^rthsr mmOtsd 'jeetw 
';rss)ati^‘ to motion to hd'dotwrdM 

im «f ^ 
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tlM iMal; dlttttrtxHioe ct tb« idr Ktroams. 

. .'j'l;., ,4t», on Uve 

■. to itlie"; ki!u»»jil«|fUpr o*i tJlJ* brwch 

- #(M!t4T^HUQ]ksik AAd &iiiv4 «9iftb1ad fdr proi^lors to 
Iw 4mtitaeA t]bn»t » ttl«lHir «(Bot«(ker tb«n i« 
•dbtkteod te miurlae i^rsc^. *X%* |rwt F^ncli pro- 
nuuiulHtiuinf cMtttpuiiM &««« bad elaborata 
axiw^edta coadoowa «a fu3l<«ls» propallart, and have 
iwM ^ r^aalta to vyaat adTaatace. 

JU Tbe miorUnaatid ithotograpbtnf «l tbe action 
of air atreama on dtfiMradt tlUaoa aad abapaa baa 
4 bean a TOlaable contrlbnU<m to aemdynamica and 
faolda ]>romUa of baeoadnt a deld of much larger 
aaova within a f«w yeaya. 

3*b««a wre ftmOctmenitti tgaulit. 

to BJany oaaai the ralnea at dltfawat eaporUnootera 
tor tbb aamd thin* abow wide wlatloao. deter 
mtnhtKme of tbe nmatant K, tor oxaaiple, varioua 
vidaea trom O.WW to 0.^48 are obtained, and many 
other dlfterancaa are found, tbe '‘ouantitatlve" re- 
aulta Of exparimenta in aerodynamica are aa yet not 
fixed, and it atnet be ooaoeded that until reliable 
jMttnerioal yaluea are obtained the preoiae enclneerin* 
deatgn that la looked forward to la hardly poapltlle, 
even though «xoel>ent approximatlona may be made 
The chief aooreea of error or difference in the ex- 
perlmenta oohdueted thoa far appear to be In the 
UMthod and slae of planee uaad. Whether aize of anr- 
facea haa any effect on the nature of the prenurei 
or their unit valune le a problem in aerodynatnlce 
that le atlU to be eolved. Many claim that fbe ma 
Jorlty of experiments have been conducted on such 
amsll teat aurfacea that their reaulta are of little 
value. Like all other aerodynamical problems, the 
aoawer la to be found in experiment only* 

There are live different methods of conducting ex- 
periments on test surfaces or models These are; 

1, Dropping the surface from a height In open 
air or in a tlosed room. M. Biffe! conducted a series 
of experiments on the Elffpl Towv in 1905, in which 
he allowed the teat surfaces to fall about 300 feet 
Lilienthal made soma use of this method In the open 
air, and at the Russian Aerodynamic Institute of 
Koutschlno, built by M Rlaboucblnaky of Moscow, it 
has been employed 

I Attaching the surface to a 

carriage moved on rails, as done by 
Prof. Prandtl at Frankfort, or alld- 
Ing down a long Incllnsd railway, 
aa performed by M. Canovettl in 
Italy 

3. Mounting tbe surface and 
testing apparatus on an automobile 
and driving at high speeds, taking 
careful record of the pressures 
This method was employed to great 
advantage by M Esnault-Pelterle 
Borne years ago in France 

4 By means of a "whirling 
table" or large rotating arm, at 
the outer end of which are carried 
the forms and planes to be tested 
The first aerodynamic testing ap- 
paratus, the old 8-foot whirling 
arm of Rouse used In 1756, was of 
this type. Later Langley, Maxim, I 

Renard and Lllienthal used it to 
determine preesurea on planes, and 
to test propellers The huge new , 
VIckers-Maxlm testing table Is the 1 
latest device of this kind. 

B. By a wind tunual There 
are three main kinds of wind tunnels, in the first, 
used by Eiffel, Prandtl and Maxim, a huge fan blows 
air Into a restricted passageway, and the air Is then 
ooodncted through Various screens and chambers until 
it isauea out past thf teat surfaees in a mere or leas 
uniform steady current Obttlngcn the elaborate 
ohsracter of the air pawageway nad aoreens renders 
the air stream practically perfect In Its evennses of 
Row as it pa s s es the test planss. In the second type 
of wind tunnel the air |s drawn past the test 
surfacee by i,- powerful fan plaeed in back of them. 
This U designed to avoid the ‘'chumefl*' air that is 
exhsusied from a ten or tttoprAHa:. Dr. ffunton in 
ffingland gntl Prof Zahm,. th this country use wind 
tWE^S, Of this typa. The third type eonaists of a 
teg btewlng throuiA « obamber and mreens as 
boters. hut at the and of tbe chamber Is s nosste 
ighloti eontraicte the air gtfwam and greatly bicresses 
ttf tMMdV' ttetean hga mwd a wind tumiet of 
ante type te hta thberatotj' In Paris. 

^mutual dsvioea for teaWHirtBg ihs prasasre vary 
vlttb jfts dltterairt Mcpd^««nl^ and this 
hO so ttebdrtimt;tte)^ In the variations 
In Prekabre. ‘gages* often te- 

balanoOi 

iidWftJdWNpu vs»AiaHte doviM oapahio of 
-on oFHndeps 
.ateOtflM oogteet brides attd 


comparison systems with standard flat planes, are 
some of tbe many means employed. 

to meaauye the actual velocity of the air stream, 
maemometera sue uaed, and ars either of the rotary 
cup type, recording on dials, or of tbe pressure type. 
In which the pressure of a surface acts through a 
spring and operatea a large pointer 
Only recently the great differences between condi- 
tions of air prewnre and air flow Inside a room and 
out In the offaa air have been recognized The air 
in a closed room is perfectly quiet and lacks the 
character Istlca of turbulent motion of the open air, 
characteristics that very likely have much to do with 
preesurea on a surface of an aeroplane. Although a 
simple means of determining air pressures, the wind 
tunnel resembles only slightly actual free flight con- 
ditions, and many of the results obtained by this 



Eiffsl’a laboratory. Genaral view of the blower opening 
in front of which the teat planes are mounted 



model of Uis Meaport mmoplane, SKperimented with by 

method of experiment arc seriouely open to question 

Whirling anus, if small, or if rotated at too high 
a velocity, enusa the air shout them to assume a 
rotation, and thiu render the results of the expert- 
menta Inexact 

Movement in a straight line in the open nlr Is now 
recognised as the beet means of experiment In aero- 
dynamics, and the one that holds the greatest promise 
of sstabliNblaw fully and exactly the great laws of 
flight 

The next ptdp forward after experlmonte with small 
test aurteoM hat alteady been taken. M Biffel, for 
the past tew moBiba, in his splendidly equipped lab- 
oratory «t Ole Champ de Mare. Parts, has been 
making d^s^inationa on reduced reproductions of 
notual amgjiteM typta, models equipped with pro- 
petlera, mojtent*. Vid^ts and all These experiments, 
d«s|>lte tbste are the most valuable oon- 

daob^ w> gn^^th oanbied M. Eiffel to lay down 

many temteitemith} laws that have a direct 

and Impqpl^ iwdltliMr on aeroplane work. 

One af httetWotlBg farts he has brought 

out is latet Wterti tvte Wsntlcal planee are super- 
imposed as M a Mptene, the lift per unit of mirface 
tS .^SM chtll 6 ^ same surface la used aa a mono- 
plane. TtiOik Stgulldciut retulU show that as the 
dtetaaos b^woskt.^b* Plnnes la increased from 3/3 
to S/3 aa4 ter the depth, ths corresponding 


reduction of unit pressure due to placing the two 
planes one over the other Is 615 per cent, 70 per cent 
and 75 per cent, 

M. Eiffel made extensive measurements on model 
wings of eighteen different aeroplane types, and made 
especially complete measurements on models of the 
new R. B. P. and the Nleuport monoplanes. Hlf In- 
vestigations on the distribution of pressure over a 
plane show deflnltely that the pressure at the front 
edge la very high, much higher than most aeroplane 
constructors suppose, and that at the rear it is very 
low, 'having often a negative value, i e.. the sir is 
pressing on the upper face of the plane Instead Of the 
lower face. 

Flight is balug rapidly advanced and made safe by 
the instructive experiments of searchers In this new 
and fascinating science of aerodynamics 

The Moon and the Clouds 

I N Symoni’g Meteorological Magazine, July, 1911, Mr 
William Ellis, F,R8, discusses the widespread be- 
lief that tbe full moon possesses the faculty of clear- 
ing away clouds This belief, which Is expressed In 
the French proverb, “La lune mange leg nuages” 
("The moon eats the clouds") was held by Sir John 
Herschel, Humboldt, and Arago, but It has no foun- 
dation In fact 

Many years ago Mr Ellis tested the question by 
examining thu observations of the amount of cloud 
made every two hours at the Royal Observatory, 
Oreenwlch Grouping together, during the perbMi dis- 
cussed, the observations on the five days about full 
moon, aAd similarly the five days about now moon, 
there was found in both cases to be, on the average, 
a maximum amount of cloud in the forenoon, and a 
minimum amount In the evening Now, If from any 
cause there was found to be a greater dispersion of 
evening cloud under a full moon than at the time of 
new moon, the evening amount of cloud at full moon 
should be considerably less than that at new moon, 
but there was no significant difference, the amount 
at the time of full moon being slightly greater than at 
new moon, this giving no support to the supposition 
of lunar Influence to disperse evening cloud. 

The same result was arrived at 
a few years ago, but by a different 
method, by Rev S J Johnson He 
noted the state of the sky at moon- 
rise and at midnight on the day of 
full moon for fifteen years Of 18G 
oecasioDB of full moon. In 120 there 
was a similar sky when the moon 
rose and at midnight. In 33 the sky 
was clearer about midnight than 
at moonrlse, and in 27 tbe skv 
was more overcast about midnight, 
hence he found nothing to supimrt 
the belief referred to 
The belief is easily explained 


ward evening — quite regardless of 
the moon’s phase The physical ex- 
planation of this phenomenon need 
not be given hero It was set forth 
a few years ago by Dr W N Shaw, 
In the Quarterly Journal of the 
Royal Meteorological Society Now, 
the change from a cloudy to a clear 
state of the sky Is much more likely 
to 6(‘ notina when occurring near 
full moon, for with no moon the disappearance of the 
clouds, though making the stars visible, does little co 
change tbe general aspect of the evening, while under 
a full moon the disappearance of the evening cloud 
changes the whole appearance of nature, and attracts 
the attention of the most casual observer 

Brightness of the Rising and Setting Sun 

C AMILLE FLAMMARION undertake^ to answer, In 
L'Aatronnmic, the following question, proposed to 
him by a correspondent' Why are our eyes less 
Uazslad by the sun toward sunset than Just after sun- 
rlaaT Is the early morning sun really brighter than 
the late afternoon sun? 

Tl»re are two answers; one physiological, the other 
physloal The retina becomes progressively more sen 
sUiva to the dark A sudden Illumination at night 
dnalaa our eyes, whereas the same absolute Intensity 
of light would have much less effect In the daytime 
During the day the eye becomes gradually more uud 
Bior* accustomed to the light; In other winds, less 
aSBBittve to It. 

However, the Settttig sun Is probably aitually less 
bright than the rising sun, beesusc of the diminished 
purity of the atmosphere through which It shines. 
Solar radiation pumps up an bnormous amount ol 
motaturs from the earth during the day 
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Abstracts from Current Perixficals 



Phases of Science as Other Editors See Them 


Open-tube Teleeaqies 

I N .111 article publlihed In the American Journal of 
Nri. «'< Ml David Todd dlBCUsseu certain points In 
III! 1 (iiiBiructlon of telescopes and BURgesiB a plan far 
tiu' bulldlnK of an open-tube telescope preauntlng a 
iiurniiM of novel Interesting features 

All teleHiopoB are made up of three parts Object 
glass, eye pieie and some form of rigid mechanical 
(onneitlon between the two Usually this last is a 
round tube, but there is no reason why it should not 
tuke any ahupe that the exigencies of merhanlcs or 
englneiirlng niav demand 

Many open-tube telescopes have been built Huy- 
gens even built one with no tube at all The ob- 
jective was placed In a counter-balanced cell with uni- 
versal Joint, mounted at the top of a tall pole He 



Design for an open-tube telescope. 


drew the axis of the objective into approximate line 
with the axis of the ocular by means of a cord or 
wire reaching down to the observer on the ground 
No otijeilivc of modern optical excellence could ever 
Ik' satisfactorily used in this way The four-foot Mel- 
iKiurm- reflector designed and built by Thomas Grubb 
has an ojien tube of spirally Interlacing straps of 

Tile optical advantages of great focal length have 
long been understood To fully avail one's self of these. 
It b( Mimes ucceseary, however, to satisfactoi lly deal 
with the mechanical problems of appropriately mount- 
ing the parts of the telescope In the large instru- 
ments of the present day, this problem presents no 
itifati dlfUcultles and Mr Todd starts out with the 
idea that a suitably designed open-tube telescope 
wouUl liest satisfy all conditions The principal points 
to 1)1 ( oiisldered In setting to work on the solution 
of this jnohlem are, first, to build the tube so that Its 
(Icxiin shall 1)« negligible, and, secondly, to mount the 
weighted t ibe SO that It can be pointed with ease to 
any pail of the sky Mr Todd aays 

I tuivH begun my projected telescope, not at the 
emi bill In the middle, Just as a bridge engineer 
Imllds a ( antilever (See the accompanying lllustra- 

The 1)0818 of Its tube Is a cubical section or com- 
partment of stei’l plates, reinforced as In box girder 
construction so as to be absolutely rigid and unyield- 
ing For a telescope 200 feet or 300 feet long, I would 
build this central cube about 20 feet square. On (wo 
opposite sides It is perforated to allow the cone of rays 
to pass through, and on two other sides of the cube, 
at right angles to the coup of rays, are attached the 
( IrciUar bed plates of the bearing pins In other 
words tup and axis are the same In construction as 
the arfrtoary type of transit Instrument with short- 
enea axis and a minimum distance between the pivots 
Xeedless to Bgy, this Is the form which, In the evoln- 


tlon of troMlt and meridian circle, has been found to 
give minimuln flexare. 

Am we are jwr prae restricted to standard com- 
raerclal forms of atruotural ateol. the two halvaa of 
the tube mtMt be built up, not as cones (the Ideal 
form) but as square pyramids As we have rotation 
about only one axis to deal with, the flexure of the 
great tube Is easy to bamdle. 

It will be apparent ttat the alt'OslmutU tjfpe ef 
mounting follows as a necenary consequence of this 
evolution, and the attltuda motion gives no trodlde 
whatever in either design or practical coiutm«U,QS; It 
Is only whan we reach the aztmoth motion that *bs- 
chanlcal and engineering dUBouitiw arise, though they 
are not wholly insupersble ones. 

As we go downward from the tdesoopa to the ground, 
our troubles Increase; and they become a maximum 
when we reach the plane of junction between earth 
and mounting Let us now consider the method of 
dealing with this problem. 

What we want Is an ahsolutaiy smooth positive and 
yet exceedingly easy motion of a huge vertical shaft. 
In order to meet those requisites, and treating it us 
a shaft simply, we should extend Its length downward, 
and confine Its motion as a journal between two hori- 
zontal friction rings, slipping between roller bearlngu 
on vertical axes These rings, with perhaps 100 roller 
bearings for each, 60 outside and 60 InsWe, should have 
horizontal wheels or rollera of large diameter, gronnd 
to perfect cylinders. These rings are Intended to oper- 
•ite only when the telescope is In use in the wind 
When the air ‘s still, a smoother azimuth motion 
would be possible if the friction rings are clamped 
motlonlees to the conoreto well In which the vertical 
drum revolves 

Then I would float the entire structure In either 
ol! or water, leaving only a few hundred pounds of 
load on a central button or pintle. In this way a clock 
ol minimum power would sufllce to drive a nmxlmam 
load with perfect smoothness. The expanded vertical 
axis, then, would he a little like the Inner tank of m 
gasometer when at Its lowest point It should he 
not less than 60 feet In length, or vertical height; 
and this drum-shaped form would afford an easy iv.- 
terlor contkructlon. Insuring absolute rigidity Of the 
vertical towers, which might go down through it. as 
far as thought best No wind could ever topple the 
structure over, and the open-air telescope would be 
safely usable on all but the windiest occasions. By 
lowering the pintle underneath, and pumping out 
enough of the flotation to allow the drum to settle 
down to stationary beds, tho drum could be rigidly 
clamped near the top and bottom, eo as to withstand 
securely all stormy weathers when not In use In 
case of a severe gale, the deleacope would he pointed 
quartering to the wind, observing carriage and tail- 
piece unshipped, and tube directed to the nadlf. 
Here the objective would be double-boused against t,Ve 
storm, and the cell clamped (Irmly This would secure 
both bearlnga smd open-air pyramids against harmful 
stress due to exoesslv* wind-thrust, as the gals would 
strike the structure edgewise. 

1 have not Intended In this paper to deal with ths 
solution of any but the most genera! problems of this 
proposed telescope All details t.ave, however, been 
critically worked out, so that an approximate estimate 
of cost is uvallaMe. A b-foot objective would oost about 
fl25,000, and the entire loatrument would reprseeat 
about double that amount For instanc. the weather 
protection of objective aud ayepiecea, of Si Itude bear- 
ings and of altitude clamp. quK i motion and slow 
motion; also electric motors tor ojteratlng ^hic same 
In both coordinates, and for the requisite varijble 
clock-motion in both altitude and azimuth, as .wah 
as for driving the rotary Ull-plece on a bsmTHCe. 
With this arrangement, and an adaptation ct Huf. 
Ritchey’s JoubltHsilde platebolder with Independent 
rotary motion, mlorometrlc work and even precl«ion 
photography might be quite practicable All the 
clamps and motions and clocks may be controHsd 1^ 
electric motors opuratnd from triplicate swltcbhogrd* 
In (1) thb ohnenfng hon, (2) 'the altitude hotwe ((flot 
shown On th« upright piers), and (2) from the 
azimuth room oUoc^led beneath the basal drum* ' 

la ilea dt obkeiTfingyobair or rising-floor, dbaetvgt 
and aMstotalnt ride ,tn » ligdit earrlage on the/Siptftnhd, 
wwiaglng «n a ^JSsogrtW tsill-bearlng axis wlrtc^maifli 
throogh'lhh plfitth. This may be whoily 'fiiiidiMl# 
for wenther St can readily W dtNlMid 

olectrtcnUy 1o trtttthf. 1|boaId «nch an InstnuUsint 
be emeted on a htilt ttoustnls. oa for instaaoa, 9^1* 
yuma In iapaiv ItjdM fast oteyatUKt, wfasra n nfMdilb 


within the crater prevtdM an toeMton thtnt 

wind would rarely shake thp it iw 

whoUr tsnsihle, In fact very eww, p the , 

serving box with Mr arttilolaMy cnihjn'e(M«A - to aem , 
level teiMton. Thereby we should s^d ^ ' 

effect of mountain slekneea, whiph not only IntotfhtM 
greatly with one's com^ at dsvatlona ittuoh in sat) : 
cess of 10,000 feet, but Ui conaequenoe of the flUiOkaned 
poloa, tends to shorten the llfh sp«n of tmyttM vfho ^ 
persUim In tarrying long at great eieyKtUma, vithont ' 
frequent return to safe and loww gttitndeo. 


An AMtsfmmkai Mdtiied «f FtBdtog m 
Aer«MHit% PoeitlaM. 

W HEN terr^lal are invisible, an aeronaut 

is oompeUdi to enplby Indirect metfaoda of flad- 
Ing his lumiilon. Several such method! have been In- 
vented during reMnt yeara. Bsrllngmaiw and tt^use 
have employed magnetic measurements for this pu^ 
pose and succesefUl methods of informing an aero- 
naut of bis position by meana of wireless telegraphy 
have been devised. S’inally, astronomical method! 
have been proposed. In which the tedious reduction of 
the observations is effected by means of spsctal ap. 
paratua. 

An instrument of this character. Invented by Voigt, 
Is shown In Fig 1, and the method of It! Use Is thus 



Fig. 1.— Instramsnt lor indhig asronaut^! traeitiett. 

explained In the Deuttohe Xeiltchrift fuer LufUckip 
fahrt. The principle Involved Is lIloBlrated by Fig. 
2 In which A and B represent two church steeples ris- 
ing from a level plain. 

If the angle of elevation of the eteeple A, aa viewed 
from various points of the plain, is measured, we 
know that all points tor which this angle has a certain 
value « He on a circle a of definite radius, ths oenter 
of which Is the base of the steeple. Rlmtlarly, we 
know that every point at which the angular elevation 
of the steeple B Is equal to fl most lie on the circle b. 
Hence a point at which ths elevation of A Is a and that 
of .B Is fl must be situated at an Intersection of the 
two circles, 1. e., either at / or at //. 

Ths objeott obeerved from the balloon are not 
steeples, but stars, and the variation of their apparent 
altitudes with the balloon’s poslttoa Is due not to 
absolute distance, but to the curvature of the ear^, 



Tb« altitudes of a mumber of refemnee stawi, m' smU 
at various hours from a deitnlta poMt of 
surfaee, are first calculated. tlAH point shiMtieft 
deg. N. lat. and 10 deg. ®, long.) CgnsK the cwitor ; 
glvot.of revolving map showsj In 1. WHh 
•14 'Of M Deoumte'etdeml cloefe it tp 

the faro ctyolss oh ths map wWph 
bheervathm hr , their MersMttojA . V 

^ The flravHhg of. the grea ie 
't!iij«tlBt' 'to 'the map a e«rve«ild{|M''isMi^^ h* 
■'ViseSn^iT 'to ' ^ ’ otorvatnre 
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Curiosities of Science and Invention 


« Qiant 

{ K S^ammc jumadfiA* atifitewi- 
b«r 4«Mrtb«« tl»e “Su- 

^ roRft,'* kfim under cntutrncttoti tor U>« ' 
BftOibMit'AtnoriBiui Due. Tbto vonel la 
iMftrtiur<*oomp|et1«a, and In Ut» uean- 
tinte Me name liM tMU «4uugM to “Ira- 
paTator." k model ol tile Teeael hta 
boon constructed, whloR tl jmrUeutarly 
lOter«BtlQR from the tact tbst U i« one 
of tbe larseat and moat oompiete atexm- 
«1t)p moddla ever made It wiU be re- 
catiad tbat the vesaet meamirM Roo feet 
in length ah agaiaet 8d0 of the “Olympic" 
and haa a beam of M feet. It will carry 
4,260 paeaengere, and some Idea of thU 
number can be obtained when we oon- 
gtder that the three largeet hotels In 
New York olty have a combined capacity 
ot aboot 8,JW pereona. The veaael la 
unnaually commodioua. It will contain 
a Rltjt-Carlton restaurant, a grille room, 
tea gardan and even a rathakeller All 
ttf this will be shown la miniature In the 
Rldaot modal. The model will be lighted 
with miniature electric Ilghta, to that 
the^apackiua dining roonu, Roman batha, > 
atMl other features of the Interior may be 
Plainly aeon. 

PrspglleivdMvhn Swpcn4ed 
Trolley Car 

W HTLE the nse of a auapended car 
la not altogether new, yet the one 
now bs^ tried out la BnrtMuitk, Cali- 
fornia, ia tmltPM In many waye. The 
ehief point ttt iot^rcat la the fast t^nt it 
is driyen by a hnga prapellsr, Itaelf at 
tMvel dealgo, which Is operated by a 
tg horse-power gas engine. The oar Is 
no mere toy model, but a flfty-t^ atrnc- 
ture of steel auA aluminium, vnilch has 
a oarrylng emiaclty of 66 pasoeageex. 

It (s built In a torpbdo shape, and while 
the photograph shows toe nnoovered 
riba, the flnlahed oar will be covered with 
a light, flexible eovering. with celluloid 
windows In addition to the propeller 
In the rear, another will be placed In 
the front of the car, doubling Its power, 
and acting aa an auxiliary In case of 
break-down 

The short length of overhead track, 
about a quarter of a mile, has made it 
impossible to test the new device tor 
speed, but it operates perfecftly, showing 
that It It no mere theoretical invention, 
f^ty people have been carried with ease 
at one time. 

The six-foot propeller Is Of great In- 
terest, being a radical departure from 
accepted forms It win be noted tbat 
the two blades are like enormous fuia, 
being formed of sheet metal on ribs of 
steel tubing. A number of Ingenious 
dsvlees. tilting planes to lighten the car 
While In i^ptlon. appajwtus for raising 
and lowering the car at stations, etc,, 
hkve bee* designed to perfect this now 
vehicle, 
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Twenty-ene-foot model «f the giant ateamahip “Imperator." 


PonaUin pen tor draugfaUmen. 



Pr ope i isr-drivcB anapisKled trolley ear In CaUfomia. 



Vtoiw rfurwiag the peculiar fan-like propeller. 



M»»Wl^; h« l s i|| A t | >e submerged its dhr« Into tbe s 


A Fountain Pen for Draughtsmen 

A DKTArHAni.K container for draNv- 
InK Ink «hl<h can be sUnocl into 


dipping into the ink bottle is obviated 
The danger of dropping' Ink upon the 
paper is avoided irkewlse Another ad- 
vantage is that a number of these con- 
tainers niav he carried In a pocket case, 
each of them holding a different colored 
drawing Ink. for use in draughting 


nary “dropper' is used As the photo 
graph shows the ink flows from the res- 
ervoir through a nari*bw tube lo tbe pen 
point where it supplies an even Row 

Meteorology *in American 
Universities 

M r ANDREW H PALMER calla at- 
tentlon, in /^ncacc to tflo gratifying 
increase in the extent to which the st 1 
ence of meteorology Is being taught in 
American universities Students In medt 
cine, engineering, . agriculture and for. 
estry are showing a growing interest In 
this subject, which until i-ecently wa* 
eonsplruoiis bv its absence from uearly 
ail nnlverslty currlcnia 

At the Rnlverslty of Minnesota in- 
struction In meteorology was first given 
four years ago l^st yefir the classes 
in this subject, under Prof E M I.,eh 
nerts, numbered eighty-seven' students, 
being the largest In .this branch of 
science In the country Thu I'nlverslty 
of WIsconHln haa a separate department 
of meteonilogy, under Mr Eric R .Miller, 
the official in charge of the It g M'eather 
Bureau station af Madison wlihh Is 
domiciled in one of the univeraltv build 
lugs Three courses are open to under 
graduates, and four to both graduates 
and undergraduates At the ITnlverslty 
of Nevada Instriicilon In meteorology 
will be offered foi the first time during 
tile coming college year The instruc- 
tor will be Mr 8, P Kergusson, late of 
the Blue Hill Observatory The Uni- 
versity of Callfornl.i is also about to 
Inaugurate courae.s in meteorology aud 
climatology, under Mr W G Reed, Jr , 
who for some years jiast has been an 
assistant under Prof R DeC tVard. of 
Harvard The last university offers 
five courses in climatology and'uieteor- 
ologv, one of which, a research covirse, 
Is given at the Blue Hill Observatory 
by Prof A L Rotch, the others at the 
university by Prof Ward At Williams 
Golloge courses in meteorology have been 
given for several years by Prof .Vlllham 
There are a number of otlier unlvcrsl 
tioa and colleges, not mentioned by Mr 
Palmer, at which brief courses in meteor 
ology are given bv local officials of the 
United States Weather Bureuu, among 
them being the Unfversttlcs of Missouri 
Ohio, Tennessee, Nebraska, and Washing 
ton, Cornell University .Noiwidi Uni- 
versity, and Drury College At etlll other 
univeraltlee and colleges ihe oftlilals of 
this bureau give freaueni ni oci aslonal 
lectures In fact, educaiionnl work 'n 
meteorology is re<ognl/eit as one of the 
regular functions of the Weather Bureau, 
the personnel of whicli liuludes all the 
profesalonal meteorologlstv of this coun- 
try— with a few DoUiblc exceptions 
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The Inventor’s Department 

Simple Patent Law ; Patent Office News ; Inventions NeW Interesting 


Aeronautic Inventions, Curious 
and Useful 

\ KIMAJ> and iiianun navi|rat>oii, whila 
in ni<iF>l rt'f.|K«ah toUklly unllkt), are yet 
111 iiMtawi partieulars elotiely analoKOUti, 
and this ih |)eriift|j“ inont iduarly obaerved 
III eoiisidiTin*' the smaller auxiliary devioes 
relutiiiK to these arts Although aerial 
nnvigaliiin, «» far as hi'avior than air 
iiioidiiues is euneeroed, has only reoently 
Iss'ii aecomplislied, the art m a broad 
sense has been, nevertheless, the subjeet 

a eousider.ition ol these Jiateuls mdioates 
that not iniK has inventive gemus laion 
active ahini; liroad lines of development, 
hut that It lias been binilj I'ligaged in the 
perfis'linn of details of eoustniction which 
now that so great interest has been aroused 
m the pnietiiMl sail of the art, may Ire 
found of gri'iit lalue 

"Willie the first marine anchors were 
probably crude affairs, eoiisisting of a rock 
or eriHilied braneli, the art of aenal navi- 
iration did not ans<> until lung after marine 
ntiehiirs had reached a tairlv high stati' of 
development, and wronaiilieal uiveutors 
were tints able to eouflne their attention 
lurgelv to tile adaptation of these marine 
anchors to aerial use Among the first 
patents granted in this country for an 
aoronautiial deviei^ is that to one Bell, 
dated Mandi l!bth, IHoO, which among 
oUier details shows a wahir anchor or drag, 
oloarly adapted from mariiK' use, and 
which, as iJluNt rated jii Kig 1, consists of 
an umbrella^hke structure 2, 3, 4, sup- 
Iiorted upon a rod 1 , the rod Ixung provided 
with ropes d and H at Us opisaiito ends 
It is evident from the construction shown, 
tliat, if the device Isi immeised iii waUir 
and attached to the flying inaidiinn by the 
rope S, the riipc' 0 Isung slav'k, the umbrella 
strueluis' will remain eloiwsl and offer little 
rosistaiiee to travel Ihnnigh the water, 
while if the roiKi 0 he pullid taut and rojic 
8 be slackened, the pressure of the water 
will ojs'ii out the umbrella deviot', thus 
prosw'nling a largo surface to the water and 
aoling as a very effective drag or water 
anchor Similar in tyiX’, but adapted for 
land use, IS the dev lee showm in the British 
jiateiit to Alexander of IHiW, m winch a 
giipporling rod similar to that of Bell's 
device is provided, but instead of the 
umbri'lla struettiri' of the latU’r, the rod 
camen a series of hackwardlv projecting 
prongs or claws, which, when the rod is 
towed by otic or the other of its ropes, 
resiiei Itveh , slide easily over the surface 
of the ground, or engage with the same 
and act as a jxisitivu aiiehonitg means 
In the year l.So4, the Karl of Aldboroiigli, 
one of the most enthusiastic promoters of 
aviation of his time, potenU’d in Clreat 
Bntiaii a /lying machine eiuliodving a 
imilliludc of ideas nioni or less practical, 
and aiiuMig Ills many suggchtions, descrilies 
an ucroiiaiitical anchor of peculiar form, 
eiuieiitlv till n suit of an iiivcstigaliou of 
the amitomv of a bird’s foot, and which 
he desenhi s 111 the following terms “I 
prefer formiug thi' grapnels witli flukes, 
attach! (1 to till stem by joints, and pressed 
downward bv siiniigs in such marinor that 
the flukes shall strike downward when 
liberated, in a manner beanng a eertain 
resemblance to the talons of a bjrvl, sopo- 
rate cords being attaelied to each of the 
flukes, and nil these bung eolleipted in a 
small sheath, and so arranged that the 
flukes can tie ratswl, or permit icil to spring 
downward bv either fixing these cords in 
anv convenient wav, or let (mg them go 
whe.i it IS desired that the flukes shall act 
so as to enter the ground or seize any 
object ■ Apparently not satisfieii with 
this devuep ( m further iHipfrsttcd it in a 
pnbmt of somewhat lat«T datsi wherein he 
describes n steel'-sheathed cable for sup- 
porting the anchor, the oablo being pro- 



vidod with a devlM for kMoWibic th» alCeH 
df luddett ihoclsi, this UU«r 
^ vary ooounon uae in iniuiii»iUyi)ptlAR^ , 
beinc known in that Mt itndct nMatt 
of I'ahot^-Obaoihen." ^ 

More oleariy iiluKtrnttv* <rf last 
tare is a potmt to I'ieaso, granted insy . 
mh, 1906, which, M wen itt FUg. 2, di»> 
closes a hi|^y developed fcrsi ta Aotk 
abeorber interpoeed in the UMhor rope at 
a flying Kaobine, wbnein the two portioile 
1 and 2 of the naebor tope are oonneeted 
with the piston rods 3 And 4, re«ip«etivi^, 
extending from the pistons {i 0, iita 
Inttof diding in the eyiinder 7. end nOfN 
midly fo/reed toward each other by ^ 
oomproseto»a|»iags$Mu! 6. It if evident 
tram the coaetruetion shown, that if liw 
anobor tape be mfojeotod to snd^ ahodttt 
ae by a heavy guet of wind ctribhlt' tlto- 
anehored reardiifie, the two ptitoM "Wi^ bis 
drawn ttpert swaliwt the wetton of the 
■pciivpt, toto tolievinc the lihe 

dot etnm. 

In tke pnCiMft to Maohemitor gnuttod In 
IMNh Is ehneman istanetoig tbrypl^MBent, 
athfsreto 4he shank of Um imtotr is psm* 
vMM with a ssssgrdmok, nse, ne toe 
inventto ssmtM, in plaee «d t 


(toto ^ pMVided lor tocir reoeptioto 
This tends toa hiisf osnaldersittoa of eeeoN 
' naatlesd landkgr ptoeat or etotoma, and to 
h many otiisr totnae aemnautieal, ton 
- Xart of Mdboswugfa, above qaoWli appestm 
to have been the flrat to snggestinu 
aktog tide tine. Amaae dthee titings he 
snggeotod that enoh stations )>e provided 
with 4tght« and skmale for the proper 
gpidanee of the swtooaiu, whito nigyeas 
tton sg^Maia nseatiy to have been oairled 
into effect in Bntopcaa ooamtrios. dlobg 
this Use various patents have been granted, 
tb« proper proteetion of the anohored air 
ship being in general the main object, the 
patent to Feobtig, granted in 1910, being, 
perhaps, ebaraeterisUe. Tina patent di»- 
closes what in effect is a modified loeomo- 
live round-house, having a turntable and 
radiating toeds, the turntable being inc 
closed, eniept at its ends. One of the 
great difOcuitieB encountered in boosing 
air ships, espeoially the groat dirigiUes <)f 
the Zeppelin type, has been doe to the 
effect of side winto upon the great expanse 
of sottaee, and tbU the device of Feohtig 
is intended to obviate, by providing the 
inclosed tumttoto which may be presented 
to any point of the oompoM for the eetsy 
entry of the air ship, and which will pto- 
teoi tbe same while permitting it to Mb 
planed in juxtaposition to its permaiMnt 
quarters. 

A oorious device for attaining the saia»i 
result is that shown in the patent to- 
OOfhaa. granted in 1010, sad wMidi ia» 
inoettated in Fig. 3, comprUtog a hsdloon 
shed I, and a etrcular platlogm S in ftotili 
fbeNol, toe Piatfiom being pNtodto wlAi 
asg(tostoTS|i1fato,«l>eaiii^ «>«> 

' tne^. to a.stoUp of oass i wstod hSlv' 

W]ton tbstot itos sm att a 

oortoto WSiB-to ait b oreato^' toM 
4%;jdnMto>ff Mit stto winto, ' 
dni i to d to'bwiseafljdincinatotohi'iiitohtot;, 
tow .tot dff <to toe. side tiem ' • . 

. to a tolto -to toto to to . liiit to toto<tolt^t ‘ 
Ofipm mi** tomufh 
^totoed in 'toe ito wail, toe tow ■ 
taitod to, toto 

^ tototeea^ 
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ALCO 

Motor Trucks 

How to Judge a Motor Truck 


B uying a motor tmck is 
Jike hiring a You are 
not interested in the color 
of his eyes, the tilt of his nose, 
or his height and weight. 

You want to know what this 
man has done and what he can do. 
Just so with the motor truck. 
It’s what a truck, will do that 
interests you. 

Price alone sells few trucka 
It’s what you “get for the 
money ’’ thkt sells them. In 
other words vaJue, 

Four things determine value 
in a truck. 

One of them is ^ood design. 
The only sure way to tell good 
design is by results. 

I f a truck is iKrt well de.signed 
the owner soon knows. 1 f it is 
well designed, and if he can use 
ihore trucks in his business, he 
buys more of the same make — 
naturally. 

Thus you may judge a truck 
by the number of repeat orders 
or re-orders. 

In the ewe of the Alco Truck a* per 
tfent. were parchaKCil on repeat order*. 
Nlne^tenth* of this number are in the 
service of ftrtns and corporations listed in 
Bradstreet’a at over $1,000,000. 

before purchasing, many of these 
large ftrma carried on exteneive experi- 
ments to determine which motor truck 
was best. If only $ru Alco bad been 
purcbMcd by each of these concern*, its 
(dace among motor trucks Would l>e 
clear. But each of these bought more 
than one. The American Express Com- 
kap 40 ; the Gulf ReBning Company 
li?; Gimbei Brothers IS; the Long 
Island Express Company 10; and *o on. 


Among many the Alco ha* been ac- 
cepted as the standard— all future pur- 
chases will be Alcos,. 

The second point on which 
value depend.s is the experience 
of £he manufactuTcr.* 

Good design means liitle un- 
less experietu'e in building is back 
of it. The thing to know is “how 
long has the manufacturer been 
building trucks?’’ “What does 
the manufacturer know about 
the problems of transportation?’’ 

For the American Locomotive Com- 
pany, builders of the Aho Trmk, the 
ex|>erience t>egan in IJHl'i. 'Hie Aleo 
Truck was marketed in IOO 8 . The ex- 
perience of the Anicru 'til .IxK-omotive 
Company in problems ol tr>ins(>ortation 
dates Iwck to 1885 as mover* of the 
woiid’s goods. 

The problems of the locomotive and 
the problems of the niytor truck are 
parallel. One is a |s>wer driven vchule 
running on rail* The other a power 
driven vehicle running without rails. 

The expenence of the • American 
Locomotive Company, as builders of the 
Alco Truck, w rare. 

Value is again determined In 
the the truck is built. 

Little does it matter how well a 
truck is designed if it is not well 
built. It becomes a consideration 
pf factory and factory equipment. 

The Alco factory represents an in- 
wertneut in equipment of over $4,- 
000,000. In it are built 05 per cent, 
of th« iMirts of the Aleo Truck, It has 
tb« moat complete heat treating tdaiit 
of'aPy Biotor truck faitory in the world, 
tt bos large chemical and physical 
UdMnrtories to 'analyse and test the 
motal* that go into the Alto Truck. 


In specisl and automatic niacbinery the 
investment is immense - m jigs and 
tools alone the inveslnient is over 
$‘i, 000,000 Mim> of these t(M)ls are 
not tixils in the ordinary sense of tlie 
word, but are fine instruinents — like 
those of a surgeon — and are kept in 
flannel when not in use, 

In this factory is the largest drop 
hammer in the world. It weighs 250,- 
000 pounds 

The fourth consideration in 
determining value — and one that 
IS most decisive — is the responsi- 
bthty of the manufacturer. 

The safest thing in the world 
to buy is rejiutation. Iluying a 
truck from a manufaetiirer with- 
out reputation or reixinsibility 
is like making a loan svithout 
security. 

The American I,<H'oniotiv«' (ompanv 
IS capitalirtd at $50,000,000 It dates 
back to 1885 as movers ol tlic world’s 
giHuls. It has huilt 50,000 Irn'ornotii cs 
It builds 00 per (cnt. of all the haomo- 
tive-s in the world Its reputiUmn is 
indelible. 

These four considerations — 
Good I)e.sign, the Exi>enenee of 
the Manufaeturor. (iood Huild- 
ingand the Responsibility ol the 
Manufacturer — jirovide an “acid 
test” forjudging a motortruck. 

There are a few trucks that 
can stand this test. 

Of these the Aleo Truck is one. 

You should investigate the 
Aleo for one vital reason, if for 
no other: -latent exfKTience- of 
its builders in mamifaeturing 
power driven vehicles. 

W rite for the new catalog. 


AMERICi^ LOCOMOTIVE COMPANY, 1888 Broadway, New York 

BuIUot dloo Bm AdM «-Cyhad«r and dXyUwUT Motor Con 

c.,«»»«wwoo 




Your Three Greatef^ 
Tire Troubles E^ded 


No- Rim • Cut 
Tires 

10 Per Cent 
Oversize 
IVith Double- 
' Thicks Non- 
Skid Treads 


They end riro^utting forever. They evoid the blonrente due 
to overloading. They prevent dddding and do anray with 
chain*. 

Theee NodUm-Cut tirem in Ae past tvro years, have in- 
creased our tire sales by 500 per cent Over 700,000 have 
been sold. 

These tires now dominate the Bdd. With tens of t h o us a nd s 
of motorhts they have cut tire bills in two. 

Now they come with this ideal Non^kid tread. 



The Final Tire 

Aftor 12 years spent in tiro msk- 
iug — afUT oeaeeless improvemeDta 
— we believe that the Goodyear No- 
Rim-Cut tire is now pretty close to 
finality. 

Our greatest inven tioD-oontrolIed 
hy our patents — has ended ritn-out- 
ting forever That was, perhaps, 
your chief worry and expense. 

By making those tires 10 per oeut 
oversize — withviit extra charge— wo 
added 26 i>er cent to the average 
tire miteago. 

By 12 years of tests on tiro-t«st- 
ing machines we have brought our 
formulas and fabnoe oloae to utter 
perfection. 

And now we have added a Non- 
Skid tread worthy of all the rest. 

Wo never hope to see a much 
butu<r tire than the Goodyear No- 
Rini-Cut today. 

The Winter Tread 

Most of you know the No-Rim- 
Cut tire— the oversize tire — which 
has oouio to such immense popn- 
lari ty 

The control of this tire has thrice 
trebled our tiro sales within two 
ye.Trs 1ft sales to date exceed 


offer you now, for winter uae, your 
highest ideal of a tire. 

An Extra Tread 

The Non-Skid feature is an extra 
tread, vul(!anize<] onto -our regular 
tire. Thus the tread is made 
double-thick. 

This extra tread is exoeedingly 
tough, as impervious to wear as a 
rubber tread ever can be. It re- 
mains effective over enormous mile- 
age. When It does wear off there’s 
our regular tread below it. 

The tread is made up of deep-out 
blocks, which grasp the road sur- 
face with countless edges and 
angles. The blocks widen at* the 
base, so the load is spread over as 
wide a surface as it Is with the 
smooth-tread tire. The grooves 
can't fill up 

This double-thick tread, because 
of its thickness, reduces danger of 
punctures by 30 per cent. 

Chains, as you know, are ruinous 
to tires. Metal projectfons, too. . 
Rubber and metal never combine, 
and their fnolion soon wrecks a 
tread. Short, soft projections are 
temporary. Here is a tread that’s 
Immensely efficient, and a tread that 
endures. And it comes on the tire 
you are bound to demand when you 
know the facts about it. 

Please look it up. This tiro is 
made for your safety and economy. 
Learn what it means to you. 


No^m-Cut Tire* 

With or WMioet Noa-Skid Tresul. 


The' ^[ioodyear i^re & Rubber Ca 

> First Street, X Akron, Ohio 


W. Msli.S^IICMs of RttblMr Tir*. 
Mala Cas ndl an Offf^Tareato, Oat. 


sdiaa Faetory, Bew—nelOe, 0 ^ 1 . 


Aeroosutic Inventkn*, CM«w vid ^ 

Utefiil dBn^''rtnrtw*ii 

■ ' rSi^'»»225l£ISiSSS'-.' 

sistiBg merely of a oirole ot alutp pegs aJT B ff ^ 

of the oar and converging t0fVa#4 the «m- . hv f 

ter. thus when forced Into groend by . ^ ^ ' 

***_r 1 1, 1U,. In to ♦ mow OH less psiWwte, *a !f«r ■ 

powerful anchor. Mr. Barnes, in a patent , .. . 

^ ito, example m the FMocm patsnt ta Wma 

granted in 1892, has tmprovea upon the ^ , , j . ^ 

u,». to 

A.oti« I.™ ol «Bhor « lllu,- 

trated in the GennaD patent to Boinet, ^ ^ ^ 

AonRiAlA of A. hollow ftholl haviner a noiutad oourso only a apedflo type aW>» 


tnated in the Oerman patent to Boinet, ^ . 

consisU of a hollow shell having a pointed course only a ap^flo type <rf awo* 
end and adapted te be forced into the ^ 

ground, the shell being provided near its and w) indeimdent ps^ 

lower end with opening, through which chutio devices have been produeed. 
may be projected curved arm. which enter thoagb the imUni^ aewplsne has proved 
the adjacent soil and thus obtain a power- undOT sWlJful mwMgemeati o( 

ful grip thereon Similar, but with some desoending safely from great wltlt. 

modifications in structure, is the device inveator JiSS 

ahowo in the patent to Thomas, dated a«uranoe doubly sure by pi^Idint 

July 24th. 1906, and illustrated in Fig. 4, ^ aeroplane with a folding pMMhute 
the manner of operation of which is w> ^ ^ in ease of soeldvnt 

obvious as to require no explanation. The *>y ^ ^he most reoeat of 

acme of inventive ingenuity along this line t^ese devices being that of 0. F. Myora. 
must, however, be oonoeded to an English- *“ a«roplane oonslsts of a series 

mao. Mr. Jackson, who proposes to attach wper-poeed ring-like or annular planes, 
a cannon to the ear of his machine and ^P®” "PP®' P*"” ^ • 

shoot dart-shaped anchors therefrom into normafiy folded psraobutc attached by * 
the ground. *®"®* restraining oords to the plane, and 

Among other interesting devices might also provided with aeon troiliagoofd. 
be mentioned that shown in a patent to ^ ^ ^ P*Tte*«te Is 

Lake, granted in 1908, m which is shown drawn beyond the edge of the plane, per- 
the oar mounted upon throe wheels, the between the plane and 

two rear wheels being free to swivel in the P«a<*ute. the latter thus being expanded 
manner of furniture castors, while the front rising to the full extent Of the rosteain- 
wfaeel IS provided with long spikes upon oorda 

its penpbery and may be held stationary The helicopter and flapping wing types 
when desired. When thus held, the spikes “f mschine, however, seem to offer little 
projeot into the ground, thus forming a chance of safe landing ca* of failure of 
pivotal point about which the whole struo- motor, and as the inventors of this 
ture is free to turn, and thus the machine p^ maebine evidently expect them to 
will always b«»d into the wind alter the K® uP- «► with great unanimity, 

manner of a weather vane. provided them with paratdiutes to [»«vent 

A device in which the anchor is put to from oomiog down too suddenly, and 
a seemingly anomalous use is shown in a Pf deviees, one of the oarlieet, 

patent granted to Muelhir, In 1909. Hero psten^ to Qulnby, in 1861 (see Fig. 7). 
the anchor is not used for the purpose of i® typical. Here the niaohine, which is of 
retaining the machine in a fixed location. * composite type, having valved, beating 
but as a means for causing its proper wings 1, and holioopter wheels 2, is pro- 
asoent. In this case the anchor is held by vided aboVe the latter with a narmally 
an endless cable passing over pulleys on the folded parachute 8, adapted to spread 
machine. When about to start, the anchor iteolf if the machine begins to fall and thus 
is firmly embedded in the ground. Upon provent too rapid descent, 
starting the motor, the machine endeavors While all the above deviees have for 
to rise, but being restrained by the anchor, their object the saving of the entire maobinp 
desoribee the arc of a oirole about the from the effects of a fall, attention has idso 
anchor as a center until the cable becomes been given to the provision of panchutes 
so nearly vertical as to release the anchor, for saving the person of the aviator alone, 
when the machine is free to take flight, and typical Ot such deviees is that patented 
by this moans permitting the machine to to Oriepe tn 1907, oovering an air ship 
riee from its rostnetod quarters, and to embodying among othw features a tnp 
pass over obstructions in its immediate door in the bottom of the ear eommnniost- 
vioinity. ing with a compartment oontalning a para- 

As every well equipped marine vesrol is ehute provided with a releasing device, 

. provided with life-preservers and life-boats whereby in case of emergency Uie operator 
for use in emergency, so will the flying may suspend himsSif from the pMoohuto 
machine of the future be provided with attd abandon the air ship to its fate, 
means for aesuring the safety of the aero- It is well known ^t parachutee oannot 
naut in esse of accident to bis maohine, always he depended Upon to open auto* 
and in the provision of sueh means the maticfJig when Mijiiirod. and to ensure 
inventor has not been idle. The majority their propor opening. M. FkAoa bs« taken 
of sueh devices are modifloations of the out a patent in Frwioe epvering the dsgiw 
well known parachute, but it is intereetiag sbopn in Fig. 8, wberedn 1, 2, IndiestMil 
to note the variations in and methods of the fraoM of the flying a^a^ne, 8. 4, * 
adapting this simple device for use in non- oiTOQlar connecting member^ A % elresiM’ 
noction with other aerial waft. Ikw mstiog on 8, 4, the box bstn# provijnl 

It is well known that If rite gas be sttd- With a central opening in It* ttottW. fl| te 
denly allowed to oseape from a bsllooti a roeeptaels filled with exptorive and 
when at a great elevatioD, the balloon log on the bottom of the hint fi and «pv«r- 
envelope wHI. In many eases, assume of log the ppeolng, and 7 la a trigger 
itself, a parachute form witbis Its neitthig, by 4 eord 3 for detonathlV the e«wsm 
and faO slowly to the grouted,'' This fact epntehied io the reoeptateln. 
has not been overlooked by the itevetetor the j^ttom of tlm woeptaelte by Oaedk 44i > 
who Ites endeavored to ansitjte Ahis pe^ rite ritet 10 fpr the aeronatet. fted 
by giving riie balloon a speefiri ^Zorm 'w by to the top of rite raeeptsrile Ited 
sowteuction, a typical eMx»^ of sshk^ worwnByaested hi the w if 
is MM in the patent to cauunte; gTsiiM In npnvbled’wMl eover |2 
't9d6 (see Fig. 8). in wbieh the baUbdn ite mm dbturMog It. In ' 

of iMrietflar form, oompririflf « weeri rim the omrator meNly Mgdk iiS. , 

i id te which rite oar is attsohed pud jMWViiM' nbimo '‘‘i 

: ,wHh a wt of rigid ribe fi oobvep^' to a 'ite]ri<ik^iiMI'4bs 
Mteal eoBar 5. The tgtfto itod 
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Of eoune moat of tbe alme davioee 
tvquim tome aetma on tfae 

panof theaetonatitin or^ tfaattbopara* 
eluitio devioa may become effeotiv*, and 
in order to avoid this a atifl acraoce* 
ment has been devised whsrail the para> 
ehute forms a part of the ekrthinc of. or 
is attaobed direotly to the person of tbe 
aeronaut Tbe Esurt of Aldborough, b^ore 
roferred to, appears to have been tbe 
or^nator of idea, aod deaoribee a 
parachute to be worn abcmt the neck and 
ramladiog one by its genend appearanoe 
of tbe old fashioned aeek niff, but of 
exaggerated proportiona, and provided with 
stays leading to a belt at tiie waist. Of a 
vwy similar oharaoter are tbe deviees 
patented to Wilke, in Germany, and to 
Mayer, in Great Britiaii, inuetrated in 
ngs. 0 and 10, respeotively, wherein the 
former shows a sort of vest embodying the 
parsehute and having stays kadlng to the 
^ wearer's belt, while tbe latter shows a 
parachute attaobed to tbe aviator's coat 
and adapted to be folded over tbe head 
and shoulders when not in nse, thus eerv- 
. ing as aa additional proteotion against the 
weather. A further modiOeatjon n seen 
in tbe patent to Ulmer, January* Slst, 
t9U. wbioh oonsiate of a bat for tbe avisi- 
tor.’*^provided with a pocket in whlob k 
folded a parachute tbe oap and paraobuto 
being attaobed by a oord to the aviator's 
belt In tbe event of an acoidant to tbe 
machine, tbe aviator will immediately 
remove his hat, when tbe air ourrent, 
oansed by the descent, wilt inflate the para- 
obuto and tbe aviator will be saved all 
furtbcr cause for anxiety. 

In passing, might be mentioned the 
devioe patented to Mr. Oppenhefmer in 
1870, and illustrated in Fig. II. Although 
designated a ffire escape, it would appear 
equally advantageous for aeronautical use, 
the padded shoes 3 being without doubt 
a highly desirable feature, espeoialiy in the 
estimation of the iuokiess pedestrian upon 
whose bead the wanderer from space might 
ebanoe to deeoend. 

As in the operation of the submarine 
boat, it is of primary importanoe that tbe 
depth below the surf ace be always known, 
BO in aeronautics it k of interest to know 
I tbe height above tbe earth. Although 
raimy devioes have been devised for regis- 
tering the height or the vertioal movemeot 
of flying machines, some at which have 
been noted in a recent number of thk 
paper, the records of the Patent OfBee 
appear to be singularly devoid of tueh 
(tevioee. 

Among the few patents relating to thk 
subjeet k that to Chaubaesargnes, granted 
in France, which edvowa (see Fig. 12), a 
deviee for Indicating ascent or desoent. 
comprising a vertical tube 1, having flaring 
open enda a paddle wheel 2, projecting 
into the tube, and m indicator wheel 8, 
having graduations upon its periphery and 
driven by the paddle wheel. When the 
maebioe k ascending the air enters tbe ' 
tube at tbe top, rotating libe wheel 3 olook- 
wise and moving the ipdioator wheel to 
indicate upward travel, while in descend- 
Ing, the reverse takes place. 

A second device for the same purpose 
bat of different eonstraotioa k shown in 
I another French patent, that to Briaeeon, 

I wherein a series of balk are allowed to 
I fait apon a resilieat support oarrying an 
ann provided with a pe^, wbieh last 
I rests upon a eonstantiy rotating, paper- 
covered drum. It IS stated that so kmg 
I as the machine remaina at a given level, 

I the trace of tbe pencil vpon rite drum, 

: oauaed by the impacts ol the falling balk 
I will Ik in a straight line, ^ If tbe maebioe 
^ oommeneea to.rke tiie fallittg balk will 
: strike the support sooner than w^ the 
I maohiDe k stationary, thin eatikog the 
: penoU tmae on the drum to vary Kkom the 
normal straight lino, the titek peneii traoe 
being above the nonaid, ' «hUe tt tbe 
msohloe should desbendr thb teveiw opera- 
tiop irill take plaoft. 

Akmg eemewhat the agaw lige may be 
agteff th* datioe pateeted^ to .Amhitigtoo 

'i' W o i ktbf ■eoatwlai'tfcftwgti ^ elaietrkal 









Let’s Stop 

Wasteful Deliveries 

Tn^RHAPS you think your delivery isn . 
^Jwasteful. Unless you use motor trucks 


[mi all the facts and figures are against 
3 rou, By motor truck we mean a real truck 
— one designed and,bullt to endure — one with 
a requisite strength in every part to last. 

The heat kilM twelve thousand horses in 
two weeks of July in New York City alone, 
and no one knows how many horses are per> 
manently maimed, spavined or shot because 
of broken legs on account of the slippery, icy 
pavements each winter. The finer your 
equipment of horses and wagons the bigger 
the toll you pay in bad weather, whether it is 
from heat or ice; and these arc but a few of 
the drawbacks to a system which the motor 
truck is rapidly making obsolete. 

Let’s Try 

White -Truck Economy 

economy of the good motor truck is 
H ■ found in its greater capacity— its better 
I^JI speed — its ability to keep agoing. A 
-motor truck is no more tired on the last trip 
* than on the first — it is just as efficient In any 
other d^artment of your business you know 
what efficiency means, but in your delivery 
plant, that vital link between your factory or 
your business and the customer, you have 
not demanded efficiency. White motor trucks 
will make it efficient We know it, because 
they are doing it — not for a few firms — but 
for scores in every kind of business under 
every possible eondition— for the largest, 
shrewdest and most capable firms in the 
country. They are not deceived — you sim- 


ply have not b^n shown. 
The White line has ever 


The White line has every size you want — 
1500-lb. delivery wagons, 1^-ton, 3-ton and 
5-ton trucks — all wlm a standard type of cn- 


lem to its lowest terms. The engine is so 
simple that any teamster can drive it and, 
knowing how to drive one White engine, he 
knows how to drive all White engines. 


Let us give you some &icts and figures about 
modem (felivery planta— -a catalogue, 
too, for Ae adriog. 


The White Company 

‘838 Beat Street, Cleveland 
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ibe somewhat «1mll«t iiw«Jiiia-<>f , 

by M. Phillippeau ii»r»noe.. , 

les a suitaWe ease wbtaSdll#,* ,; 

driven winding drum upon *hkrti tli« valye 
oord of the balloon wound, the ro^Uos 


i i ni ' ' V - <•*■***” oormaUy pwv^ted | 

- ' ’ I- Vf f motion brake Mounted also wlttiin tl»| 


friotion brake Mounted also wltbin the U*S,! f^XLiT 4a 

ee IS an aneroid baroroetW. tiMiodlmMM' ol>»s»aiB| laotsoriaa. niafa yad «ri)fw4,Wf''a 
m of which serves to makO fmd bnaUt yw iysatrt a^^y^.| itiirtl|^ ; 

, electn.. circuit in wWeli is inekidsd a ^ ^ . 


IllW. F. a B . Dt^ ’ 


Consider the luxury of this 
$1100 enclosed 


magnet, the armature of whiob formil the ^1 emawuaisswoa* *** 

aforesaid t.rako for the spring dr^. Whan Sw ^ ySi! 

.' the balloon reaobas a predetermined ,dvi„ k ra^rd ♦« 

height, the barometer arm rises and eoi^ •«p«iiMtath«a4sati Ourtfaga Bes* os 

plates the circuit thus withdrawing the w «« ires ee “i^SmSLSm’* 

b«k. ton, d»m »d einwin, to SSiarekl^fiaTi^IS- 

iaiter to revolve, tout openii^ the vulve l ist A-Ll-jL*i’ ' 

and permittuuf the gas to escape, ^e X 

purpose of this devioe is to prevent aeci- aMEIU^N. . ‘ 

to":to.‘“'r2Lto Mtnsnsi 6 f COMRikNY 

time »*l BROADWAY, NEW YORJl , 

The seJf-registenng aneroid barometer, Bnash ljUEftqadShf 8tr«rt<%tsUagtee< <>■ C 
in lu ordinary form, appears to be capable ^ ~i ly « "' a^^ei^ * 

of regisUsHng the ultisaate height aUsined, A « #< W 1 ^ .. 


lATENTS 

Ftss fsoiii ss to gsieatsstttrv a u iy ly t ^twas 


The Hupmobile Coupe ci 


appraoiable time, and so far as the writer ^ "1^ CT 

has beet] able to asoertain, none of tbeae ■ n i-iiiiii w i 

deviaoB having any speoiat modiQoations ^ sf*! A iliimtfigmmaiif *■ 
of structure for ieronaiitioai use has been VHlHWllOll iMIVWsliwWWJIlW 
made the subject of a patent. It would AeTutMjss ^ w « iviuiwb a y sss» « s i>i »«. 

There i« no doiibi ai sll bi>i th»t the limousine appear, however, that devices of this Msra'woieir^?^ lh«!” All (n«w**0i»H Im «|toe 
i,ihe height ot motor car jiisury-ami character might be devised especially for * *~‘*«”’* 

Hiipmobilc Coupe attaioe hmoustne luxury , ^ , s. J ■ jjig M ' .’" f i', i<',if.'wwip a g« ag!Bgg 

at »n mfiniteiy lower com of upkeep aeronautical use. embodying great rapidity POB SAMI. 

YourfirsimvcmentintheHupmobileCoupsi. «uid “nsi liveness of opeiation, together «« 

Icsstiuntlteannuiildctefioranonolthf costlier ^>1^ freedom from the effeot* of motor w ijtwtt* »»»*> * vi#SK 

]imouainc-or any Urge and high-pmrd car vibrauoD, and at the same time having Cwnsis lUtetr sr 

Ten dolUtsa month ougitf to cover your co.t of indicators and scales of such sine as to be jjJw. oo,pt«;^ sj;^. 
operation of youi Hupmobile Coupe — sccord- readily discornable from the operator's TOmsssy B y a, arw^ws, Wwss^sft'i^, 
mg to the experience of srorei of owners. seat, and doubtlds! as the art bsooues 

Ask your Hupmobile dealer to lake you fur a more highly developed the demand for wTSSiS'^'mwnvwMaSmsi 

apm some day in Autumn or eailv Winter, gpch instTumenU Will be fully met by the - — . '■ '» 

when conditions overhead and motive mind of the inventor. HRLR WANTl©, 


FOB SAMI. 




And alt this at such blessedly small ex(>ense acci 
If you ivui, your HufimobiU <au he nwveriihle iit 

HUPP MOTOR CAR COMPANY, IBSS Jeff. 


dealer to lake you fur t 
Liitumn or eailv Winter, 
erhead and umlerfoot arc 
ee how tonipleiely yoi 



foot or by trolley or lit an open motor car. InveatOT BS B CoRgrMBnUUI 

^ vlme^m e'\nd * rlm^ori'MU**'!!^^ “^nd'^aci I T is of considerable intemt to inventors 
accordingly" *’ ' | jp i,np„ that the House Committee on 

, „ , Patents includes in its membership a man 

Me or/o a Hufimoh.le Runabout for $50 ^ eypenence in patent matters, as an 

Jefferson Avenue. t>etroit^ Michlgen tnveotoT and patent lawyer, ss William H. POSITION WANTED, 

* Wilder, in view of the flood of bibs that WPBaMtT^nBBT ash is a^ s OBt^^ 

are being presented to the Committee with iSaSewaMysIsM^uS 

Save ^V^lTltCT ^**"”i**®^®*^*®*p'*p®**^*®‘”^'^p”**“‘ 45SJ!u&iiS!V!i®S^ 


Storage on 
Your Car 

order 

■■■■■k NOW a 

Pniden System proof Garage I 

Use next winter’s storage bills to pay half the cost o( a Pnidea Gantge 
and have your cor always handy and safe. Many owners use their autos afl 
winter long, keeping them in a Pruden, without heal. 


Mr. Wilder was bom May 14tfa, 1866, WANTRD. 

in Belfast, Me. His inventive ability was ^^.A,”*^rS“ ?*y::g***.PS!l!* 
probably derived from his father and H^BwBiiS’aSSji. 
grandfatber, who were mill men, bis mother csaria^.ac 
being a school teacher. At eleven yean iio»yiSni£Mi%?!v^nuti£^^ 
of age he removed to Massachusetts, SfuoSsrs.'Bf’^Slrw, 

worked on a farm; went to school in the 

winter, and was, in turn, a wood chopper, MtBCHLLANEOU*. 

worked to a card mill, prepared chair stock , »«oiif awt 

for the chair factories ^ Qairdom’, and jj^ 
when but a little over sixteen, went into 
business for biroeelf as a painter, and has 
been an employer ever nnoe. While in the 
[Hunting business be climbed moat of the Tsrtinslsfsss 
meeting-bouse spires in and aronnd Gaud' «« ssrum 

ner. He entered the oil stove burineea in wSmueMsu auuAa.^SSS^ 


II ner. He entered the oil stove burineea in 
II a small way, and in the first years of his 


Unit-Built 
Portable 
Handsome 
Durable as 
Masonry 
Low Cost 


Pmdan System CofUtnictioii m entifely onposi wkk w 
and utterly unlike anything ebe. It pva you fm~pnetf pro- 
tecnoa in a budctuig at handtome and whataaiial at maaowy, 
at ene-ihird i/te coil. 

Hete'i the only poruUe gaiage ikal it wMly ire^pieol. No 
wood in a Pruden. Entiraly budl of haodaonely embottetl 
tabanUtd ilttl anils You erect u m a lew hour* with screw 
driver and wiench, and at eattly take it dews, Prutien 
buildufi tail a ll/ellme, never ne^ repsiri, do sol dsprecitle 
in value and are rigidlu guaronleed. You emipiy cso*t lealitf 
how diderent and how perfect the Pmdaa a m every detsd 
ustil you get all the (acta. • 




Mail Coupon for Catalog Today- 


I The Metal Shelter Company 

3 52 Wen Water Street. Si Pau 


I Lean aboui the Pru d a s iMarieeWas, i d vrai eid . 
<f Ihe hundridi ol Prodefl aWSM aax t-TllTi||"- 

i-f} «■! v«w im'***?' 


experience be made the patterns and alt ^sras?’S.*iF*35s=^ 
the oibcr parts, and diMoted pecsomdly 
the making of tools and dies aod the like, ' 

for a period of twenty years. He has taken Fu^onATXGSwtara 
out more than fifty patents ooveriag bis 

own inventions. 5s«2^jfo«^y5»2i!i»tlS4eoaly, ifyCoawnSi 

Mr. Wilder is a member of the Bar of 

tbe Supreme Court of the United States. aonaiMAt'idHJUT u twte saMaassd 

His inventions have revolutionisad tbe oil w 
stove industry; for he is tbs iaveator of m < 
tbe modem oil stove. He has taken great 
interest In denatured aloobol, bavlog visited 
Oermany to investigate this burinees. SSnt'MdiiiR^lt 

During a period of tbhrty-aight yean as 
M employer of labor be W never bful a <■«»«»#. n[y(i«rs Ofoom 
strike, lookout, or disAtreameat with his 

NotBB for liimitori 

A Poidlnf Step Mr Bl|«oi 

Fublio Service CommMBD far the dfaHKiet aH 

in wblch New Ynrk if lanluded. bM b^ ^stlSSi'*SS^3lr“ i 
wmsidering the bettemailit <4 thf 

ment of Burfaoo eat*, file .Sj tm iyt mi m j 

syatem is now sxpmtayaBttaE * Mtf* ’ 

'.flig step for tbe 
aaet. The present 
:AhM« have been 







' ')tkav liiMonta im**‘ »aiB*#4 «•* 

' ''tw^«K(«Qr;' ''1^ ^ niotifod 

. '''«&teit 1^ Mt6a{«<'''ptt4''^r^«)^ ^ ltM*« 
iy> * lane a«aiti«fr tnia *^tr«^’’ alto 
' ^vim fa»i^>(»4« 'of fbMiiea 

,A W<iw ■■!»■««» m» 

ct.ffm tutqvalotwifv mm V 4«m ••* >{J» 
a, jboaiMaifqwMia wUeft or grip* 

bit ^ Of AM tfaot fai ooftooMod mitb om) 
dni«a dowa «a Mo u«4<n«Wf«»«|M, boOt 
euob Carat fatim <» Om nMtet OlMoot 
ao««a»e ioroot « ati<»f»orter tUt viH botd | 
tba «CK» of » toak «!> aod *«<oid botk oCj 
Urn »kov« dt^bod (ddeodoiwble !<M»afeir | 
4 AIihMm «ir MakiM larfMtoA 
8 HWk«f. J fftn ^ Outeray «f Bfookton, 
^Mt., Md(Oor to Unltod Sbea Mu fai a a r y 
€mm«y- boa MOuMd tbne patoatt. No. 
1^,M!0 to No. 1.008<483. tar auMkiDM 
for nudrinK ittproMtoD Or iiO|teUaa 
otltebM. Tbo patoot, No. 1,008.4SO. bMpo 
lodotitiof trfa^ irhipk h ruHoi book aod 
forth over tbe work and it alto oauttd to 
lead the work durioc iu roUinf taoraaeot. : 
tbe pateou. Noa. imiSO to 1^452. 
wart InaMd Saptrabor l»th. tftll. oa 
aiwUeatioat Slack twpaMiwily, iuly 18th. 
ISM. Mptamltar iStk. ISM. aad Maroh 
SSad. tSOS. to that the appUnttlotM irera 
putdiag fo the nueet CMMa frooi tit to , 
mmo yaan. Ttda iataator, John B. Had- j 
away, it oof of tbe moM ftndiSo invaaton | 
in tilt tboa aaobiae art aod waa UmI 
pateatht of a pateot. No. 521.678. for a^ 
maohine for the tamo roowal pttrpooe at I 
the three above apaetSod. The |iateat.l 
No. 521.978. wae (created Juoe 2dth. ISM. | 
aOd eoo8equeail.v expired latt Juna .The 
applieatioa oo whioh tbit expired pateat 
iatued wat filed io the Pateat OOae Mandi 
88(b. ISM. and ae the pateot teuied Jonh 
20tb, 1864 the i 4 >piioaUoa wee peadioc 
leie than three cnoatht. lo etrildiic ooo- 
tratt to the three pataate iutt IteueO. 

Prataedag Crew Blaetralraia.— Alhart 
B. Herriek. lo a pateat. No. 1.003.aM. 
deearibee a metbod of preveotiac ao earth 
ooodootor adjaeeot a grouaded rettiro by 
Ntamately ooaneetiog the earth oooduetor 
to tfae grounded return and to a eouroe of 
negative eleotromotire foroe. | 

StetflMai Barth Aroaad Poata.— Pateot 
poet hole* have long been humoroualyi 
referred to ia enoneelloo with autehiaea for 
grinding tmoke. left-hand wheel barrawm. 
aod other imaginary ioventiop*. It baa 
remained, however, fof a Budapeel inventor 
to make wbat ia probably ao important 
improvement reletiog partioulady to poal 
beW. aeeklog to that praoerve the wood 
of Uie poata. Inatead of applying praaerva- 
ttvea to the woodao poete. radeoad ties, 
elaepera or other woi^ expoaed to the I 
aetioo of the earth, he Ireata the earth 
whiefa aurrounde the wooden poat in tuoh 
manner aa to dretroy all iaaeot. gsnn aod 
rtragoa lire by noaidiig the earth with a 
apitalhle ahwilMiii Iktidd^. tlw ppoaeat ip 
termed '‘Perletardla4{^," aodda etalmed 
to be enpeebUy aaara fi rstal aad other 
remote dbtrieta in whlefa It hi tneopraileot 
to ohtaia wood whleh haa haan tnaded 
ereeaota or ehnitw ipnoeeyMtve. 

' Corh ^a«a I# a Novel »a t Saae . — iiSork 
pus* are ulffiaad hr a .c^tao Jda 
piMaof No. 1^003449. B. Bhr* 

' Ntl af f%w|iM^ ft aaeiprerjre 
Ow^ Obatpaor af ^w York atid^ 

‘ T1re‘’hh0«rlMa A naather 4,raflat- ire iiiaa ». 

' mit tha ptasa of auk uw’Stred. ia lire 
reiauee aiw|'paaiee| hayfad thnaortaanafi 
, the auk hNi lea dea wlh a d 

':lh.N>l'.i>a)ia4h« aoMtft^ 

' . hhf 


wart flf New Tork cfiigr; fMtiUm.to Ovf 
•^ Vlrnmit^Commay. ‘Veaewrlag tha 
dydred rewjtt. Mr. Ctramhwart Icovtdei * 

Nre motor with a oeriea add a hhaht field 
winding, and meno« ibr aodaeotiog Urn 
tnotor ae a wHee motor for ranaiog and 
|ar eonoeoting the ebunt field winding in 
Oiroait and for revendqg apd ehtoiNag the 
:Uriea field winding whan the motor ie 
nseaemtiog. 

A Coaator Bar Cer lUBar Sfcatats.— ; 

, Wbat is termed a roller-|reie toy haa been 
patented. No. 1/103,537, to ThomM 6. j 
£Mvi 9 of CiDoianati, Obfa). Itoontieteof | 
a pole, having a roller at owe end and a 
handle at the other end* the rider eittiog ; 
aatride the pole on a neat. In front of the 
rider there ia provided oo the pole a oroee 
bar. between the eeat and the handle, the 
kneee of the rider bearing hNow the breoe 
bar, ao that when the rider ie eitting, much 
Of the weight U taken off the handle. 

A Flreworka AnxIUary.— In patent. No. 
l/Xe.tn. to Haden Herbert Balee of Aeb- 
oroft, Bridsfa Columbia, we find an airship 
frame with a battery of pyroteohnioad 
rooket oyilnden. adapted to operate aa an 
auxiliary to the main propelling mechaniam. 
Meant are provided for adjusting tfae 
potion of the rookeu to regulate the 
dlreotion of the dieofaarge. and also a seleo- 
tive meebanism for firing any partiouiar 
cme or all of the rookets, m oooi^a may 
require. 

An fSnetoa Apparatns.— -A patent. No. 
l/XMSOA. with Roy MoHUl of Bomervitle. 
Mass,, ae inventor, ia for an appomtua (or 
prodooiog an iiluaory effoet. in whieh a 
vmmI i« wpplied wite water from a pipe 
dfawhargiog from above and an exhauati 
pipe leaoe upward from the veaeel into the 
first pi^ so itda hidklea by the water dia- 
obar^ into tfae vessel, a pump, out of 
sigkt. beiog niitably eonneoted with both 
pipes to properiy oiroulate tfae water 

tkreo Batenta to Chailea FraMis Jaa- 
Jdaa.— ChariM Franois Jeakins of Waah- 
iogtoD, D. C., has secured patents. No. 

1.008.750, for a gas engine starter; No. , 

1.003.751. for a railway tie of metal and < 
oooorete with a speotai rail gripping devioe, - 
and No. 1.003,752. for ages motor starter. 

Legal Notes 

A Void PatenC— The Regnier patente. 
No. 678.514. for a vc(cetahle or fruit slioer 
and method of making the same, and No. 
744.107, for a slioor to produee such shoes. 
BWd void for prior pubUe uae. Haody 
Things Company v. Tucker 4 Dorsey 
Manufacturing Company (C. C. A.). 188 
Fed. Rep. .08. 

Sahatantive Patent Law and Prncodnra. 

—Id a heariire last year before the Pateot 
Committee of tbe Houae of Representa- 
tives, one of the most diatinguiahed pateat 
lawyan of the eountry aakl, in ooument- 
hig on the subetanee of the pateot law aod 
the praoUoe thereunder, ae foUowai 

“The pst«ac l«w. tbe sutetseer of ihe lew. 

Id this countrr I think ts edmlrcble. t Oo 
(tot tbiak there is lor brsneh nf law where 
the SsteUnee Is to better sbsiM than Sn the 
IMtsat law to-Os^ WtMD you eoaie tq,, pro- 
cedure, that la tbe way kt which cates are 
tried, nothlof could be worse,” 

Waratag to Amerleaa Iha fi a mark Pre- 
prietorn.— In a note, pubUabed by the 
Bureau of Maoufaoturea, Amarioao Minie- 
ter 3ohn B. /aokeon. BidNure, Cuba, gives 
a warning aod extends hotoe good advioe 
to owners of trade-martA «l Mows; 

”Uitd<r tbe provUloBS ot the estsUat Cuban 
law with respect to trada-muks any prtaoo 
wbataMver can lessny fSg|St»r We(l>kDown 
fartlga trsde-marks and fireifive tha tareifa 
ewnsM of such trade destMa- at tee beaests 
arlatag from tfavir poesssMoa. Thhl has bap- 
ptacd lacsntlr fo , eeverai iaemnew Invotvlfl* 
pataat er praprleury ias4lei|M. Wlwa the . 
third party has once r efik tere d tha trade- 
mdrha to dua form under tha law the only 
redHSt poirihia for the oWNar or 

oruef aster la to br|at aattph'> A«r 4ws4 and 
MWr «r fmod u natarsHy amt AMeiitt nafler 
hmk rendfthma- erea (n (hh Wirt uatlklHi datea. 

^*t»a ireretration ol imAtmimfi * aimptc 

art tn«xias*<re "ttwr re srt ridvrai 

owaere tosr reriiy prerat JWNnky ir tetrin# 

Ithrir tredeftoatkt I*|ttat«rre^^.ht onwi Wfahnavar 
.'thh^ to httr 'UtodihMd at ^awrerei.lha cuhaii 
tolrewb-' f| ts.nrewi'’titet-AiMi««a.4|Mreafs<i- ' 



$1800 Self’* StBT tui£^ — 

Chalmers“Thirty-six” Leads 

Our "Thirty-tix” wea tbe first medium-priced car to have these features 
Salf-ntartiafi dovtoo 

Does away with cranking. Simple air pressure type. Nothing com- 
plicated — just press a button on the dash and away goes your motor. 
Ganidite long atroke motor— d'/"* 6 V 4 '' 

Mehns beater pulling, longer aervice, greater quietness, freedom from 
vibrrton. 

Five apoad tranamlaslon — four forward speeds aod one reverse 
Gives utmost flexibility of control and enables you to climb the 
ste epest grades with speed. 

Duh adjuatnaant (or tbe carburetor 

You can get the proper mixture to suit the varying weather condi- 
tions without gettiiig out cf car and lifting the hood 
85” s 4' tirea and Continental Demountable rima 

These big tires do away with tire trouble and insure ease of nding. 
Demountable rima rob punctures of their teirora. 

Genuine honey-comb radiator, cellular type 

Same radiator found 00 highest priced cars Means perfect cooling, 
longer life, good looks. 

Boacb dual Ignltloo 

fitm^est system yet devised. Nothmg equals a magneto for fur- 
nishing perfect ignition. 

(Jln^ list s»r af.ls /< O Atr^ It rttfir, tl tmt rtad.tt lA,l ,11 
lk„t Ht fttUrt, »r, tMlh I, ,m, c,r („ IISOO) 

Tbe lamoua Chalmers “36” is continued for 1912, representing even 
greater value than ever before The price, 81500, includes magneto, 
gas and oU lamps, Prest-O-Lite tank, top and windshield The ChaJ- 
mers "Forty" at $2750 m continued for those wishing a 7-pa8scngcr car. 
8 m three cars at our dealers. Catalog on request 

Qialmers Motor Company. Detroit Mich. 



Leadii^ 
Gasoline T>uck 
of America 


‘Mack” Superiority 


D F it were possible for us to take every pros- 
pective truck buyer through our immense 
plant at Allentown, and show him how 
cocwcicntiously and substantially “Mack” trucks 
arc built; have him see every process, from the 
selection of the raw materials to the Hnal coat of 
paint to the finished product, and la.st but not 
least, to see for himself the rigid “third degree” 
test over hill and valley which every “Mack” 
truck must undergo, before delivery to the buyer, 
then he would realize — as thousands of representa- 
tive business firms do — that the “Mack” is truly 

TAe Leading Gasoline Truck of America 

The eiW and economy of opCTstion, the power to extend 
your commereUI are*, the manner in which a “Mack" 
outitriptnomprtition iaieft lobe told in a highly illustrated 
cotakgue wkinh will be cheerfully mailed upon request 

Mack Bros. Motor Car Company 


Shton OHloea and Show Room 
M Cborch St., New Yotto 


Main Office and Shopa 
Allentown. Pa. 







The Haynes (or 1912 has reodved 
a royal welcome 

I F ANY further evidence of the place which the 
Haynes car holds in the minds of the discrimi- 
nating public were, needed, it was furnished 
by the overwhelming response to our announce- 
ment of the 1912 Haynes. ; 

By reason of the fire which completely destroyed our old factory 
last February, the Haynes car virtually had been out of the market 
for seven months. During those same months, other manufac- 
turers were going to the public day after day, month in and month 
out, with their advertising, with their salesmen, and with their : 
announcements of new models while we were at a standstill 
Last month, when our magnificent new fectory had risen from i 
the ashes of our old one. when tts wonderful modem equipment 
had been Installed and ou^rst 1912 model had been built and 
tested and proven to of all the splendid Haynes modds 

ever built, then we canSoack into the market It was a glorious : 
retuhi and the welcoj^ has been beyond all expectation. We 
hadn't realized it but me public w^s waiting for the new Haynes. 

^ The ^ 

NswYorfci 1715 Broadway ' Chieafo: 1702 Miditatt AvMUo 


Detroit Aeroplane Model 1912 

Price ^300, including Bosch Magneto, Schebicr Carburetor, and Prot»clIer. 
Ready to Run and Guaranteed to Fly. Bleriot XI, . iPeipqwdle', Niatiport. 
Morane, Qrade Monoplanes, and Cuniss and “ Wjlght fiif^es. 

Catalog Free DETROIT AEROPLANE COMPANY qDetro^, Mich. 

AIRCRAFT— The World’s Great Flying Magazine 

r ialilw a ••■•••<• mW» af iiiiitMai IiUk aka tt r >a a h«a * A* Mtb* awW k atnaaHiM 

At the meunt tuM all progrewive men are itodying thk great new art of Byiitf. AIRCRAFT 
n generally recognixed by ibe leading tuthotaiM on tba Hib)ect at being the organ ot the neremeat kaeU, 
/( li PakluM Mtnthht lb wkerMkn pHet bf! 50 per imr. pr SI OOfitr Hphf ooetAi 

THE LAWSON PUBLISHING CO. - - 37-39 Eaat 2Stb St., Now York, N. Y. 




Hy>Rib for all Bv^klingt 


•nd 60m «war wah oenlaiM In P 


^ gjl j iitit* rntmt, 


lTh€ editor! are not reS^tntettOe lor t*f(01fumU madd ^ ‘ 

colttma. d.no«vinoi« eominttltU)aHon$ 

retpondmU uHll be toithhetd «i*M M tfCtiretL} . , ‘ . ■ 

— j it,,. ^ 

Whirliiw Bain Draw 4 hi t]u Or ntewsoa, mor 

tStthw title <a the ain^e m , 

To the Editor of SotcitTino Ausuoan: ror No. 2, weaaitre tyio yUtfmdWWjftwiy 
On a rainy day the observln* trareler Ko. 1; for No. », Sfo] itkrte' 
will doubtieM be surprised to lUtd that ffom No. If, and M OQ at| " ft 
every rain drop on the car window by Ua will be notlcwd tkat' ewti gate nilWIwr 
aide becomee a miniature WhtrlinK Vdr-, indlaatea the nnmber dt inUlUiut«r« ilt- 
tex as long as the car la In mptlon dt terventng betwweA that^ naniW anil 
Bpeeda above ten or fifteen miles per iM|*t entailer one )»low, and that •very * 
hour The effect la moet easily noticed number la of godd comv«ttta} alee. , 
when the rain drops have oollected To lUuetrate Its pracMeaWUtf, anp^me 
enough fine particles of eool to make ^ party In some Isotftod place bad a 
their motion apparent While the largest piece of 'wlro and wiidti^ to order ttora 
drops show the greatest movement, the ao wonld 

routlon can be detected even In dropleta iiave to do would be to lay oat an angle 
down to one^lf htb inch In diameter of one degrsa. teaert his wire and meat- 
ura the nnmber of mtlllmatiBra trom it# 
point ot ootttact'ta^tbe apex ot 4be angle, 
then point off the gags pambers as above, 
and he has the exact sise-r-a thing that 

d i cannot be done with apy other gage 

•’\-.dJcfe acwmpanylnf drawlag plainly 

muprdrof j engraved angle to 

^ the center la exaggerated for purposes 

Jitr^tion of bl Illustration, but It represents an angle 

of one degree, on one arm of which are 
mtlltmeters, and on the other the gage 
when the train Is running at high speed, numbers, engraved simply to show the 

The direction of rotation for each Indl- principle of the syatem, Srhile on ita 

vidual drop la the same as that of the outer margin are the usual alota cut out 
car-wheels, the cause of the motion for the different slses, with the gage 

doubtless being due to wind friction numbers at aach separate glot. all of. 

against the lower rounded side of the which Is as simple as "rolling off a log." 
water drop The pearebape form of the Mnaarrr W. Oauwoui. 

drops, especially the larger ones, where Hlrfiwood. N. J. 


when the train Is running at high speed. 
The direction of rotation for each Indi- 
vidual drop la the same as that ot the 
car-wbeela the cause of the motion 
doubtless being due to wind friction 
against the lower rounded aide of the 
water drop The pear-abape form of the 
drops, especially the larger ones, where 
the attraction of gravity for the maw 
gets tbe better of the surface tension, 
which tends to hold the spherical form, 
results In a greater rotational moment 
at the rounded bottom than at tbe thin, 
wedge-ince top, so that the wind friction 
at this lower surface produces movement 
in the same direction as tbe car wheels 
below. O. H. C. 

Chicago, III. 

Metric Wire Gage 

To the Editor of SctruTiric Amesicatv: 

Prom a very reliable source I learn 
that the Committee nn Weights and 
Measures of the next Congress will re- 
port a bill doing away with our old-fogy 
system of having dlfferent-sise measures 
for different articles For Instance, we 
have a large quart for berrtea, beans, 
peas, etc., and a smaller quart for liquids 
In the matter of weight we have avoirdu- 
pois, apothecary, and troy, no two of 
which are alike Equally absurd as the 
above Is the great number of non-sUn- 
dard wire gagee, none of which bas^a 
base that Is get-atable as a starling point, 
and no two that agree thereafter, To 
overcome this "conglomeration" In gages, 
the writer some time ago designed one 
(for both metal and wire), that Is stan- 
dard throughout. It takes for its base 
the same angle (of one degree) upon 
which the metric system of measure- 


H Hy-Rib is a Money Saver 

CxicnM COM, .n iNedr rwkeW by wka Hx-Rk Sl«*l diwllim 
twHMo it (loM .w.r wob cwMiM, wiod iWiw, ud WMskI 

wotb » cond^. ^ V*”*^^ ^** ' *"'''* W HTMC l W ■' 



Twenty -aeven- knot Arnored 
Cniiaera Urgently Needed ttoar 
the United Stntee Nffvy 
To the Editor of ffoinrrivio AbunuoAn; 
‘Having Just rsad Iq your Isaue of 
July 2tnd your mogt InteMstlng com- 
parison of the United SUtto, M^d Ger- 
man navlM, I would like to nava.ypur. 
explanation of the policy ot the UttfiM 
States navy, which omits the dxtgld- 
nought armorod cruiser type as tonnd 
In the British and German aavios, and 
of which type Japan la now said to be 
building more than the battleship type. 

With even one ship of the British 
"Lion" type, an admiral In charge of our 
ten dreadnoughta of the "Texas," "Wyom- 
ing.” "Utah," "Delaware." and "Michi- 
gan" classes, could send his one 30-knot 
dreadnought to locate the enemy. Our 
light 24 to 2d.knot scouts of tbe "Oheo- 
ter" class, apd onr 22-hnot armored 
crotseni of''the "Washington” classes, 
wrfuTd' obviously be completely at the 
meto> of British. German, or Japanese 
dreadnought crulaera of 28 to 80 knots 
speed, and It would he murder to send 
our good fighting men out In such ships. 

Would not these navies possess a great 
advantage on this aocountT 

How could our admiral "find the ene- 
my,” and destroy him wbep the enemy, 
by means of their dreadnought cruisers, 
would be able to keep In -touch with the 
movements of our fleet, While ou^ ad- 
miral would be la the dark? 

Ought not our next two ships to >0 
of the "Lion” type, or at least one of 
them? A. B, I«vtir«. 

St Marc, Nallt 

[Our correspondent has placed Ws 
hand on a weak spot In the make-up of 
our fleet. For some yean to cpme onr 
annual naval programme ahonld eal}. fur 
two battleships and two atmond ttriHe- 
ers of thtl "Von der Tana” tjrpe. Oar 
"Chesters” (26 knots) and "Wmfliijiil- 
tons" (21 Vnoto) would be belpleto to 
the presence of tbe 88 to Sg-kitot Ifld&eh 


^ureifii-liiint Dffffdm |hit» 
Orfer,of 

to the ftdltor of -StMifftaso , 

There is aanoutt««»tot IM4* 

' ftowtow Sm hw ,toai MBtowt'-Ato 
' jOiittod-Btotos dTeag»yitftoNM^V/4M^ ■; 
(tlto'onMnr ttf'the ikttil 


H'xwato to founded. It sWto «t 4 

MH 
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LCSb^&Btos. 

Ts^wrfter 

(•Aett^$SAltmG. tomi-weA*tmi 
Every port of (hti typevifi^ m iwde 
a» if it were tlie on« produd oa which 
di« fictory* teptttetion mud &noBy 

Every part ii cHeit gB ed to ptodiiee, bv 
JttoK WKi to ooojttodioa with every 
ether part Omt Oitty for the expert 
tyjMto tiarfer hnwivble cooditioiu, but 
(er die onliaery operator wider all 
aorta of ce o ditioiit ) . the perfect work 
by wluch die L. C Soiilfa & Broa. 
Typomiier wMit be iudsed. 

Charwte u bdltittoltML.CSeaitit Be Bra*. 
Tjrpew^rJkjB»k«» tto 

k yoM atm, 

t¥m tUm fat 

L C SMITH k BKOS. ^ 
TTPEWRITER CO. 
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The Warner Is the Official 
Road Map Speed Indicator 

T he WARNER was used in compiling the routes 
in the Automobile Blue Book, King’s Official 
Road Guide and the dozens of Official Guides put 
out by Automobile Clubs and map makers. 

Note how this affects you — 


oaa holldar made taPdeiv Md a was ao 
tnwib htfbar than the tenllfil butldera 
oSerwl. to build tor, that Prwetdent Taft 
felt Juatt&ed la vatolnf UU roaolutton of 
Contreas probtoltiag worlc ter tbe United 
StatM to be dose la foMtea yarda. The 
dtSereace between tfae forelga bid and 
tbe one bid tendered by tbe Ain«rican 
company that bid, amoisited to almoat 
1100,000 

In other oaeee the covaramant exer* 
cleea Ita power and avaUa of foreign 
tonnage, rather than pay the American 
"Beats” of freight ebargea. Annually 
several thonaand tone of coal for the 
account of the government are tranaport- 
ed from Virginia to Ban Vrancltoo and 
Portland, Ore . foreign tonnage can be 
bad to move It for sixty per cent of what 
tbe Amerloan-'bullt tonnage charge. The 
government contracte with the foreign 
tonnage, and the coal le moved on the 
low rate. 

If an American company hae coal to 
move from an Atlantic American port to 
ao American Pacific port. It bi compelled 
to use American tonnage and to pay tbe 
American freight scale 

The government of the United Btatea 
refuaea to obey its own laws. Tbe 
United States government shows that the 
navlgntlon laws tend to extortion Tbe 
Ui0ited Btatea government compels the 
people of tbe United States to obey the 
navigation laws and to pay extortionate 
freight rates. 

Is It not time to consider tbe revision 
of these navigation laws, that have been 
In effect for over one hundred years, and 
which have practically driven us out of 
tbe foreign shipping trade and been the 
means of extortion and monopoly In tbe 
domestIcT If the government of the 
United Btates refusee to obey Its naviga- 
tion laws, why should the eittsens of tbe 
United Butes be compelled to? 

There Is a remedy for this state of 
things; allow American registration for 
foreign-built American-owned tonnage, 
limited If necessary to foreign trade, and 
put all Iron and steel and shipbuilding 
material on the free list We will then 
be able to compete In building with for- 
eign yards. 

As long as Iron and steel are highly 
protected, and as long as Iron and steel 
made In this country is sold from $8 to 
111 per ton cheaper to foreigners then 
to our home builders, we will be unable 
to meet tbe rompetUlon of foreign build- 
ers of tonnage. 

There Is depression In United Btates 
trade. Many of our yards are on short 
time We want a revival of our Ameri- 
can merchant marine The surest way 
to bring U about Is to reform the navi- 
gation laws, and allow Americans the 
privilege of "free toiipe" tbe same os 
Great Britain and Omnany allow to 
their people. 

Also we should break the monopoly 
that exists in tbe Iron and steel trades 
by toktng off all duties. 

Chicago, III. CaaauH OapKeex. 


You tout unknown territory occasion* 
aQy. You most depend on some reliable 
map or ask your way at frequent intemtls 
with onsatikaotory results. Some people 
delight in direoting Automobilists to take 
the worst roads or the wrong road. 

With the Warner Auto>Meter on your 
ear the road map directions are easy to 
follow. It is impossible to go wrong. 
Where the route book says: "21.6 milee — 
four comers. Turn right at country 
s<dio<^house; bridge over creek hi mile 
away" — you will find the four oomers 
and the soboolhouse just when the route 
book says — at 21.6 miles, no more ^d 
no leas. 


Not* tUs Mile htnwui latMTaet stesy 
wWdi bMrs oa thk poiiit. 

Ewly in Juno a car drove up to our 
B^oit factory. It bore an Ohio license 
number. The owner was driving. With 
him were hiS wife and two daughters. 
One of the first things be said, after intro* 
ductions and greetings were over, was; "I 
had only had my oar a week when we 
decided to drive from Columbus to Mad- 
ison, roy old home, in the auto. And do 
you know we haven't yet aeked a direction 
from a tinyU human betnp, relying entirely 
on our route book.” The directions 
oame out right because the routes were 
surveyed — tiid intocpreted — by Warner 
Auto-Meter. 

This case is only one of many which 
have oome to our notioe. 


TiMre ore oeadllioas wkwt toavlag 
bsewsi a aighbaare instoad of a 
pl eas a ro. 

The different route book and map 
makers Hkve theolselvee advertised tbe 
fact that tbe Warner was adopted by 
them as their “Official Speed Indicator,'' 
beoause after testing all makes they 
found the Warner in every eense the 
sensitive, accurate, dependable and reli- 
able instrument of precision we have 
claimed it to be. 


When an inaccoraVa and unreliable 
epeed indicator U used to interpret 
an aecarutaly sarveyed map or 
routa, disast er roenlta. 

In such oases where tbe route book 
says: "49.8 — forks in road with big elm 
in angle. Take the left branch '' You 
are likely to find nothing in sight but 
open praine or you may lie approaching 
a four ooruors or small town Bo you 
are lo$t unless you stop to ask questions, 
and this is what a route book is intended 
to prevent. 

The route book maker's principal trib- 
ulation is explaining to owners of unre- 
liable speed indicators that their routes, 
compiled at a cost of thousands of dollars, 
are nght and that no one using a Warner 
speed indicator to interpret them baa 
cause to complain. 

A little Warner derhse which adds 
stBl further to the joys of Touring. 

All Warner iustruments of tbe dial 
type (see illustration) have two resetting 
buttons for the trip mileage figures. One 
resets tbe figures to 000.0 with a single 
turn. Tbe other works on the tenths of 
a mile only, making it possible to turn up 
auy dosir^ mileage on the trip scale 
This makes it possible to drive around 
the boulevards or through the parks at 
any point and then in a few seconds sot 
the mileage back to correspond with tbe 
route book readings Those who tour 
regularly will appreciate this refinement 

The Warner costs more than in- 
ferior speed indicators for a very 

Those who look for satisfaction on the 
bargain counter are certain to be disap- 
pointed We have all had our lesson. 
Buprenie quality is worth its cost And— 
as in other things -the Warner is also the 
cheapest speed mdicabir obtainable if you 
base Its price ou years vf service or miles 
of travel. It is a permanent lu vestment 
because it remains ns sousiUve, accurate 
and reliable as when new for many years — 
or many hundred thousand miles. 



€l«innl Ftoctoty tad Mto d i i ne Shopj 
Ltitokifitioii 

I T Is a matter of oommon kopwledge 
among well Inforated factory managers 
that the power loM Agh to tbff frletton 
developed to the nwvtac parts of na- 
ehtoery, fe-edBoidenaMe, In the eodeavor 
to reduce this ahsorptlon of power ex- 
periments have been and are being madh 
I with types of roller and ball bearings 
Lubrteatton. however, is a question just 
as Important. As a eoasequence of tbe 
failure to appreciate the oeoesBlty for 
the Investigation of lubricating problems 
and choice of tubricanta, the poasibte sav- 
ing In this direction la trequontly very 
large. 

A considerable reducUob In power can 
uaually be effected by eitoply changing 
tbe oil. These reducthma wilt In many 
oases be approximately the sglM as the 
Bi^tttutton of roller or b«)l bearings for 
the ordinary type of beanhf. This being 
the ease, It seema advtiAble tp oonaider 
the eleipente bearing tipdn efficient lubrb 
eatlon In a practical itoy «Bd the beceset- 
tt«g tor the right UtMdKf Pf oil to the 
right plaoe. 

When reduntlons ti ?l« 1 W to the extent 
af ten or (Mteen per Ov ‘t to thp driving 
of werkahop ugehlnery Ad kbafttog are 
easily toooght about by 4»» riamatafiiish- 
or the tttoof tum toltable 
ottd 'itooh/'llito OMffiatitfon. of 




WARNER 



“ Tk* Arutocrat of Speod Indicator*** 


Waraor can be Mwuied threugfa reputable Automobile 
I Deatere in aay oHy or town in tbo United State*. Warner 
* branches are maintained in all the principal cities for ths 
convenience of these dealers and their customers. Inquiry to 
it or at our branches is inrhed for Warner literature. 


Free to AutomoMishi - i t 

' " ' - - cresniv RsootU tab in- 

ly ke*^ ssoowit of ti 


,sr. AMies* S. C ANORgWS. geeVIst Ospt.. Wsmsr 


Warner Instnunent Gimpany 

Main Offiees «wl Factory 

1208 Whedlsr Ave., Belott* Wig. 
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Cruises by 
Air and Sea 



To the Peneme Canal j L«»vinK New Yotli weekly by Ptmi Steemen 
Cuba, Jamaica, HaytL f om) Conn«h^ wiih Pem. ail.. 

Colombia, Co.U Rica j * 

S»nd f»r lllatlrand ^amohht af All Craltf 

hamburg-american line 

41.45 BROADWAY. NEW YORK 
Philadelphia, Boaton, PIttaburg, CUcago, 

St. Louia, San Franciaco '5= 




Good-Bye, Corns 
No Wait-No Pain 


Just listen to this. There is a little plaster which holds a 
bit of soft wax— a wondrous invention called B & B wax. 
This little pl.aster is applied in a pffy, and the pain ol the 
torn stops inst.anlly 

Hut that Isn’t nil Th.U bit of soft B & B wax gently 
loosens the torn. In two d.rys the corn tomes out. No pain, 
no soreness, no Intonvenience — no feeling whatever. The 
callous simply separates Itself from the toe, and the trouble ends, 
b Five million corns annually tire removed in this way — 
I removed bv Hlue-jny plasters Get a package — end yours, 
[too Don't temporiic with corns 


O In rubber aUhealve to faati 

Blue-jay Com Plasters 


Ats* BlS*-i«y Baaloa PtsM 


All DniHiUi Sell asS CaarsaMt TWib. 


Bauer St Black, Chicago and New York, Makers of Surgical 


as high as thirty ot forty per cett, It lg| 
very evident that the Investlggtloa vti 
this subject is worth conslderahle tlias 
and trouble. 

Because a good quality oi oil It bought 
by the purchasing agent ot a company 
U Is not always true that thtd Oil Is used 
to the best advantage in the works. As 
an ssampte’ If an oil slmljat to a high 
data dynamo oil la tmught by the pur- 
chasing agent in large quantities for 
general machine shop and, (u frequently 
happens, a considerable portion of this 
oil is mixed with either cylinder or black 
oil— to suit the operator's Idea Of What 
he imagines Is the proper compound 
general lubrication of machinery — the 
mixture is not at all adapted to the work 
which It is made to perform; and (if the 
original oil is being mixed with ryll&dor 
oil, as is sometlraea the case) the OOSt 
te greatly In exceas of what It should 
be, and the efficiency of the oil as a gen- 
eral lubricant la considerably Impaired, 
even though the cost hag been increased. 
It is Impossible here to make any 
statement aa to the use of different 
classes of lub’-ioants for certain purpose*, 
as the conditions of speed, pressure, class 
and arrangement of machinery, the de- 
vices employed for the lubricating, etc 
have considerable effect, not only upon 
the oil which cqn be used but upon the 
character of oil which is most efficient 
for the work. 

It mar he stated, however, that th* Uee 
of light oils la possible only where spe- 
cial mechanical devices are arranged for 
the purpose of lubrication or where the 
shafting has the proper ring oiling bear- 
ings, etc It is also true, as a rule, that 
floor machinery cannot be lubricated 
satisfactorily with the same oil that Is 
used for modern shafting Floor ma- 
chinery Itself can very well be divided 
Into three classes, each class being lubri- 
cated with a different oil 
In the lubricating of plants of a gen- 
a) character It Is customary to use 
grease or solid lubricants for some pur- 
poses In some cases greases can be 
used with economy, but an excess of 
grease will act against the actual econ- 
omy of operation on account of the in- 
crease In power required to overcome 
friction ot the parts where the grease 
Is used It Is Invariably the case that 
grease will require the development of 
more power than necessary where oil Is 
being used, and the only features that 
commend grease as a lubricant are Its 
greater cleanliness and the fact that less 
attention la required In the lubrication of 
the various units 

Where bearings have some mechanical 
fault of construction or alignment, or 
are roughly fitted, or where It Is not 
worth while to produce a proper fit, they 
absolutelv require grease as a lubricant; 
but even under these conditions such 
bearings can be lubricated In some esses 
more cheaply bv the application of heavy 
cylinder oil 

In considering the efficiency of lubri- 
cants for general purposes, the fact that 
grease will reduce the bearing tempera- 
ture of an Improperly constructed or me- 
(hanlcally Imperfect bearing should not 
be taken as indication that the same re 
suits will obtain from the use of grease 
through the entire plant, where probably 
almost every other bearing Is In good j 
condition. | 

It is very frequently the ease, how- j 
ever, that grease Is placed In a shop tor 
general lubrication on account of Just 
such a misconception from Its work upon 
an Imperfect bea'lng, the imperfections 
in the bearing not I)clng taken into con- 
sideration The fact of the matter Is that 
the reduction of the temperature In this 
which follows the use of grease in 
the hearing Is the result of a special con- 
dition and does not Illustrate the general 
applicability of the material. 

The amount of oil required to provide 
proper lubrication In order to reduce the 
friction loss as nearly as possible to a 
minimum is so small that if it were pos- 
sible thus to reduce the amount used the 
oil accounts of every company would be 
cut In half and In a number of cases 
possibly a large reduction would be un- 
dertaken 

The high oil accounts as a rule are due 
to the waste of oil In order to rsdnen 
’this waste and bring It down to a proper 
proportion of the nmoiipt of oil necessary 
fol- the lubrication of the machinery, etc , j 
it Is absolutely necesswy that appliances 
should be Installed which will anahte tb* 
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CEBASTIAN LATHES 

Ik iL 

WORK SHOPS 

of \^ood u>d Msud Workers, wMieat 

stssni power, eqwppsd with 

BARNES’ Foot fWar 
MACHINERY 
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Motlek & Experiiaeiitel Work 

INvetmONB DEVjaorED 
SPCOAL MACHtNOnr . . . 

E.V. BAILLARDCO.. S4Fr*>lrfort St.,K.T. 


fl9Mag:ical Apparatus. 
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MSSDS'S SEW P«T. WHIP HOISTS 

Hwh^'rwm^ov V^Sf^ion 
SlBOta. by t'0„ ine. 


Experimental & Model Work 

OremUir and Adaiea Fraa 

Wm. GarJw k Son, sz-m Peek PUes. n. Y. 
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snu ANOTHER OF THE 

“RED DEVILS” 


Thrt Self-Feeding Cham Drtfl, 

No 2012, will drill Iron, 

Steel, Slate or Marble 
with a common hit brace. 

Ifyoiir deiler htrn't it. Mint 
tn $2.00 Htid his TUtme. We 
ptepsy delivery, one ortlv, st ibis piictt.^ 
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Th Second Boys’ Book 
of Model Aeroplanes 

Br nUNCtS A. COLUNS 



A HELPFUL AND FASCINAT- 
1N« BOOK FOR EVERY BOY 
0»er 100 illuftratiuna from pboio- 
(frapha and working drawingi 


PmUaM h THE CENTURT CO., Haw Tark 


Outdoor ■ 

Sleeping s 

If you wAnt full laancfit from 
(ntahUir aJceplng you mu»t have 
a Jmkct liicnted CatneJ-Harr 
Bleeping Bag. Aiao uut a jaeger 
BWeping Hood, jaeger Mightahirt, 
Jaeger Bed 8oc|ta, and frealwalr 
aieepiiig beeontea a luxury ai 1 

k weli at an Invigontioti. M 

PiMtf tail tr ntJtHt M 

fir p 4 irtKmlmr/, m 




proper c«9» to be exerclMd la the ued 
of lubrlcenU. 

The InsUUattcm of the snavUy fMd 
ayetem, of appliances for catohing the 
waste oil as It comes from the bearings, 
etc., so that this oil can be cleaned and 
re-used, the uae of ring olUog bearings 
pad lubricators. Sight feed preesure 
pumps and pressure lubricators, are alt 
neceesaiT fer the elimination of the 
waste of oil and the conseanent reduc- 
tion In the amount paid out on account 
of lubrication. 

It the gravity feed system be employed, 
the oil can be used IndelInRely, and, be- 
sldee the economy secured from the re- 
use of the oil, additional power economy 
Is obtained from the fact that a large 
amount of oil can be used by flooding the 
bearing and consequently eecuring a good 
free film of oil between the surfaces 
which assist In the efBclent lubrication 
and reduction of temperatures. 

All devices which are Installed for the 
pnrpoae of eavlng otherwise waste oil 
require that the oil used for lubrication 
shall be excellent in quality. A poor 
quality of oil will not stand continuous 
use without entirety breaking down and 
consequently defeating the very purpose 
for which It Is to be used — that la, the 
reduction of loss by friction. 

A great many shops, while they are 
beatef during working hours in win- 
ter. are apt to become cold during the 
night, and In order to provide efficient 
lubrication under these conditions the oil 
should be of such a character that it 
will remain fluid during cold tempera- 
tures. Under these conditions It Is neces- 
sary that the oil shall have a (low) cold 
teat, of at least 25 degrees above aero, in 
order that the lubrication be effective. 

The science of lubrication la a very 
Intricate one and the probleirs to be 
bandied are so many and varied, hivolv- 
Itig as they do the mechanical conditions 
of the plant the physical and chemical 
characteristics of the oil and the partly 
physical and partly chemical action aris- 
ing from the conditions under which they 
work, that It la Impossible to do more 
than state these one or two genera) 
points In an article of this kind In fact 
It Is neceaary for effective lubrication 
that this matter should be handled by 
a man who Is expert In both the theory 
and practice of the science, otherwise 
even the most effective devices employed 
for the purpose of saving the waste oil 
and allowing efficient lubrication will be 
of little avail in the actual reduction of 
lost power by friction 

Practlcslly the only people who have 
had a large and varied experience In the 
science of lubrication are the experts 
employed by the largo oil manufacturing 
companies who have had the opportunity 
of gathering data regarding the condi- 
tions presented In practically all the 
variations poe*4ble, and are therefore 
constantly accumulating information 
showing that the systematic and careful 
study of lubrication has resulted In a 
reduction of the lost power and conse 
quent expense In the operation of ma- 
chinery, and in further reductlona In the 
amount of oil used; to the benefit of 
users of power of all kinds; and In addi- 
tion to this fact such a study has resulted 
In the production of olla better suited for 
the purpose of lubrication from a manu- 
facturer's standpoint BO that the con- 
tinual tendency is to provide possibili- 
ties of further reduction of tbo loss due 
to friction In moving parts of the ma- 
chinery and other apparatus 


The Boginem Side of Ariatkm 

(CoNclvded friMs s«paS* 7 .) 

a novelty and are rapidly becoming a ne- 
cessity. Even special clothing for avia- 
tors Is now being made, leather being a 
favorite material Numeroas kinds of 
map cases, portable buffets, belmeta, 
searcbllghta, and horns are offered spo- 
elally for aeroplanlng. 

There Is also much done In France 
In the msnu'acture of InstrussenU for 
aeronautical work, speedometers, record- 
ing barographs, altlsoopee, sketching 
casee and specially mounted rampasses. 

Coincident with the large trade In aero 
plane supplies and in aeroplanes them- 
selves. there has arisen a large nnmber 
or firms In France, acting as aeroplane 
brohe-a recelvlnf orders and transmit- 
ting them to the mtnofactttrwf. Deal- 
ers In secontl-ftsnd madhlnea Md soppHes 
a^ 4lsd spriiiging up, hot Held is . 


8 1 Fabrics for 
smen’s Apparel 

Ooth (Shade No. 65) is a 

SemplM of Forttlry Cloth end OSoaato Cloth sent upon reqoeiL And 
if you are unable to procure these fabrics from your tailor, we will sso *bst 
you are supplied upon receipt of pnee. When ordering specify fabric and 
munber of yards daairsd. Forottry Cloth$2,7S, OUvaato CforA$3.50peryard. 

American Woolen Company’s Blankets 

For Camp, Bungalow and General Outing purposes, meet every requirement 
for wsrtnth. comfort and wear. Priced from $3 50 to $10(X) according to 
weight, design and quality. H your dealer does not carry them, write us and 
we will tell you who does or see that you are supplied 

C^O.'XATCkCrrk ® year-round fnbnc 

for men's wear, a Scrge-at-its- 
best, which — owing to it* dependability — ha* been produced 
year ^efter year in increasing quantity by the 

^nencan^enComiwI 

Wm M Wood. President. 

Oswego Serge grows in popular favor, possessing those 
charactenstics which appeal to well dressed men, and stamp 
serge as the fabric of universal wear. 

You seek style, fit and finish. Let us speak for Oswego Serge — a master- 
piece of the loom, possessing wear, feel, hang and finish Made of finest wool, 
and — quality considered — priced low 

In order to be sure of the cloth when ordenng a custom suit from your 
tailor, or a ready-to-wear suit from your clothier, insist on Oswego Serge. 

If unable to obtain Oswego Serge, send us the 
name of your tailor or clothier, accompanied by money 
order or check for quanbty desired at $3.00 per yard, 
and we wtll see that you are supplied. 

Samtihj fomUOtJ on reeasar 

AMERICAN WOOLEN COMPANY OF NEW YORK MHK 

J Clifford Wssidbmll. SsWar Areat 








There need be no ^ 
^ such thing as a cold L 
room in any house if a steam 
or hot water heating equipment 
of the right kind is properly 
installed. 

TTie modem hoo*e it tteatn or hot w*ter heated. No other method 
ii to herflrhful, nil e.itily cared for, »o deirendable, or «o economically « 
lecured Study lioioc-heatinf; before you plan the heating equipment 
of your new home, or change the equipment you have. 

I’oKt yourself on I’lenc lloilers and Kodiators. Go to the tteam- 
' fitter who handles the Pierce line and have him explain the con- 
struction of a picric Boiler —its durability, it* iiniphcity of opera- 
tion, ns fuel economy, and its wonderful steam or hot water produc- 
ing ability And, as a beginning, tend for our free Heat Pnmer, 

“ What Heat for Your House ? ” 


Pierce, Bntkr & Pierce Mfg. Co., 2S« Jaata St., Syraona, N. T. i 


PiCTce 

Boilers and 
Radiators 



Pierce Boiler 
exactly auited 
^ to your needs. 








<3. HELP 

For iKo Grner.l Min.sw 
^or Oi. 

Fwlh.Cr.^1 Mm 
For lit. SuocrmictidMii 




R eally, now, *‘Y and E”fcrt//cr goes 
canyon? with all equipment we 

sell, I htt urvtce ts baied 
A hhng .system is on pnnapUs ej efficiency. 

I eithcra money-saver L tends to decrease 
ora money-loser, a mating expense^ 
means better cultivated 
time-savcroratimc- prospects, quicker turn- 
waster. overs, greater output, 

You r system is one bet'" informed decision*. 
_ .u .L rr Y and E hling cab- 

or the Other. If your the widest 

files go wrong every vancty of arrangement 
few days — lookout, for filing correspondence. 

Do they enable you to 

i: 1 r ords, purchase records, 

SI c in ormation prospects, quotations, 
—cross footings, monthly credit data, etc. 
totals, annual compari We have systematiwd 
sons, percentage compa- over 480 lines of buii- 
risons, and that sort of ness, and are thoroughly 
thing,' as well as all the familiar with the very best 
every-day faas of your in modern fifing practice 
■ Send fer “Y and E” 

oil need this informa- helps for your busioess. 
about your busines.s Mail the couppr 

^WMANam) Erbje M pg.©. 

44 S St. P.al SUMt. ROCHCSTEK. N. Y. 
m (Mw.,) lUwTwk. Smwi. PWkMpim. WmMwSm. 

•S, MfoU. OmluS. CUei(« UtAmiltt, Sm yimgiig. 


sttu very ltniltod->a seepBAttell^ MI*- 
plane Is a dangerous investmnait at bndt 

Sven the profession of the thsr Is called 
Into the aeroplane Bold to a great ekteht 
the number of flourishing patent attend 
neys giving an Indication of the amashig 
number of patents applied for. 

The model aeroplane also playa Its 
part In the Industry and many model 
manufacturers sell several hundred of 
these toys at prices ranging from fl.SO 
I to *20 Gliders, motorless aeroplanes, are 
I also manufactured and sold, aepsclally 
In England, where "gliding” is becoming 
a hobby 

The number of corporations applying 
for certificates in various States, al- 
though only a few aurvlve. gives a fu^ 
tber Indication of how active the field 
of aviation is becoming from the busi- 
ness side. 

The Art. 

It Is not only In the trade and manu- 
facturing of aeroplanee that a large vol- 
ume of buslneta Is found Activity of 
another kind, but of equally great Im- 
porUnce exlits In the cultivation and 
practice of the art of flying. 

A large number of men are employed 
by private Indlvlduala to fly their ma* 
chines for them, and many mannfBctnr- 
ers have a regular staff of expert birdmen 
to teat, exhibit and Instruct others on 
their machines 

Few persons appreciate the actual cost 
of flying and what It means to keep ns 
delicate a machine as an aeroplane In 
perfect order Atwood In hit great St, 
Louis-New York trip, Is said to have 
made over $6,000 In prise money It is 
understood on good authority that this 
failed by a large margin to pay his ex- 
penses 

To keep an aeroplane In perfect trim 
two or three trained mechanics ase re- 
quired The wages of these men are ISO 
to $36 a week etch, and often more 
A Burgees-Wright aeroplane of the 
kind used by Atwood requires four gal- 
lons of gasoline an hour in flight, the 
gasoline costing about 20 cents a gallon^ 
Oil. motor accessories, spare spark plugs, 
etc., also cost a considerable amount 
The aeroplane. Itself, practically used up 
' In this grueling campaign, cost $6,000 
In addition Atwood has large expenses 
for rente of fields and hangars, ae well 
as damages to property, and in hie own 
traveling expensee. hie manager’s salary, 
etc , are found other sources of expend- 
iture The grand total amounts to well 
over $8,000 — a rather expensive way to 
travel 

At the recent aviation meets many of 
the conteatant* suffered heavy financial 
losses In most cases, however, the . 
losses fall on the manufacturer who sup { 
piles the machine and who employs an 
expert to handle It. | 

The earnings of sonoe of the aviators i 
at the recent Boston meet are- Ovlng- . 
ton. $11,782, Milling. $6,200, Sopwlth, , 
$6,022; Grabame-Whlte, $6,224, etc., down J 
to Ely. $160; and others with no win- i 
nings at alt. 

At Nassau. Sopwlth won $4,860, while 
Atwood and Lieut Arnold won only a 
few hundred dollars. 

There are other soaroes of revenue, 
however, In the actual flying of aero- 
planes. 

Passenger carrying at $26 to $60 a 
head Is becoming customary In this coun- 
try In England and France, regulation ■ 
booking offices have been opefued where 
reservation can be made The price is 
from $10 upward. 

Manufacturers and aviators also make 
a considerable charge for Instruction of 
pupils In France. $160 Is the nsnal 
price for a full course. If breakages are 
to be Included, the Volsln Company 
charges $600 

At many aerodromes In England, where 
their location seems to be definite, bang- z 
ars and the privileges of the field may 
be rented at $600 a year. The rent of 
the hangars In France Is about the aalne. 

The business of aviation Is thus grow- 
ing apace and tb« possibilities that are 
offered In the flying Seld for the develop- 
ment of Industrial enterprises can jifob- 
ably be ae little conceived of at present, , 
as could the future of rsllroadlng one i 
hundred years ago. 
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SMITH & WESSON 

Superhr Reooloers 
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Keep your house tt the 
temperature you want 
It ~ without any work 
or worry in doing it. 

The Jewell Hwi* Coo* 
troller foards your ooalbip 
— aod your health at the 
I aame tune. It aarea you 
naoy tirimr and DetafleM 
atepa down to the heater to 
* >r open the drafu. 
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aaperatructure, the effect la that ot a 
aiaQy<4torled hotel. Ship beyond ahip, 
over tplles of water, atretobea float- 
ing city of twelve thonaand aehU. The 
tbouaasda of locandeeceDt Htbta become 
milltona as they are reflected from the 
ever-reatless water of the Cheaapoake, 
emulating In numbers and baauty the 
flaeliltig myriads In the over*archlnc 
dome of the autumnal night. 

The "atern realities of war" eeem very 
far removed, as I drink In the aniet 
beauty of the scene and catch the strains 
of well-remembered music faintly heard 
from a band on some distant ship The 
niOid was deepened when a message came 
to the captain and the ward-room mess 
that night. Inviting the offlcers to a z 
Ing-plcture show — of all things In the 
world' But there It waa; the screen 
hung between a 12-Inch turret and the 
whaleboat davlta; the machine at the 
taffrall: the crew crowded pictureaquely 
on one aide of tbe acreen, the offlcers 
seated forward on the opposite aide It 
waa an audience that in size would have 
comfortably filled an average theater: 
for decorum It would have matched any 
house on Broadway The plcturss were 
largely reminiscent of those western 
plains end mountains from which so 
many of these fine young aallortnen had 
come. Certainly there waa nothing to 
con]u1w up in that quiet hour the eights 
or sounds of war — and yet — once — the 
glint of tbe lantern light flashed along 
a pair of 12-lnch rifles that atretched 
their black forty-flve feet of length omi 
noualy above the screen “Yea " I thought, 
"these are perfectly consistent with the 
restful scene that flickers on- the can- 
vas below Guardians of the peace they 
are— pledgee that 90 millions of people, 
peace-loving and prosperous, are deter- 
mined that their peace and prosperity 
sb^l endure through the years to come, 
unoroken aod uhaMalled' 


An OtqxMrtanity for the Fann«r in 
tb« United States) 

T he profltable cultivation of basket 
willow in the United States Is an op 
portunity that should not be overlooked 
by farmers who are anxious to add to 
their Income by the cultivation of a crop 
on land that Is now lying Idle Basket 
willow, like a number of other farm 
crops. Is one of the smsller opportunities 
so often lost sight of In the general de- 
sire to grow crops on a large acale with 
the thought that there will be correspond- 
ing large returns. American farmers are 
apt to overlook the combined results from 
many small crops that can be handled 
with comparatively amsll ezpenite Eu- 
ropean farmers keep a strict account of 
these, and In the aggregate often reap 
a rich reward for their thrift. 

The demand for basket willow as on 
article for manufacturing basket ware 
and furniture Is constantly growing. In 
this connection It Is Interesting to know 
that the United States Is a very large 
purchaser of basket willow rods from 
Prance, Germany, Holland. Belgium, 
and Austria, while there are millions of 
acres of waste or undeveloped lands In 
this country capable of producing enough 
basket willows to supply the world 
There Is an annual Importation «t ap 
ffroximately one million pounds of bss 
ket willow rods ready for the basket- 
makers’ use. Approximately four timen 
this amount Is Imported In tbe form of 
manufactured basket ware and willow 
furniture. Tbe total value of this me 
lerltl Is about $300,000. which might as 
well be paid to the American farmers If 
they knew how to grow the crop suc- 
cessfully. 

That the growing of basket willows Is 
a profltable farm crop may be seen from 
the figures of yield contained In a United 
States Forest Service circular entitled 
“Practical Results In Basket Willow Cul- 
ture ’’ An acre of well-managed, basket 
willows, calculating tbs yield at 8,000 
pounds of dry sap-peeled rods at 5 to 7 
cents a pound, will give a net proflt of 
from $75 to $135 per acre. Tbo cost of 
cultivating and harveatlm basket lytl- 
lowe Is variously estimated at from $50 
to $75 an acre. Of course the above 
figure of yield Is above t^e average for 
tbe United States, hut even If tbe crop 
should be only two-tblrds of that oh 
tained on tbe expsrlmelttf] farm at Ark 
Ington, Vti%lnla, tbe set proflt would 
still be far better tban tflUt ot ttiqtt other 
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Be good to your akin and wear 

WRIGHTS Spring-Needle 
Ribbed UNDERWEAR 

Rmire pertmly, yel alwayi ipringa hack to shape. Very aprlnsv ^nd elaatic. 
•nape indefinitely and outwears ordinary underwtat Can’t ahiinik. Thebest- 
ug, best -waerfiig and bc<r.|ooidiig underwear made, “The bpring is the Thing " 
le Non-birerching Neck (patent applied for) always buga anug. 



Address Meetingi — 

MsJie After-Dwner Speecbei— 
Propose Toasts — 

Tell EDlertaiBing Stories— 

lal and busuxaa man it frequently called 
haternal galhenn^ dinoert, etc , make msuteot 
and lequeMi lot appropnale speech 
acb occasioni > Can you ' say your say * m 

Grenville Kleber’s PersonsJ Mail Course in 
Public SpesJung Actually Teaches You How 

ry a letaoo ia your pocket 
special cilia being formed r 
A poatal bongs full particulan Be sure an 

FUNK dk WAGNALLS COMPANY, D«pl. 278, NEW YORK 
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QAn Easily Made High Frequency Apparatus 
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You Cat tAo Correspondencm You Want 
Without Doiay From a 

MULTOPLEX CABINET 

Quicker than it lakes to tell ii, your clerk can 
locate the folder containing the correspondence you 
want, and get it to your desk T his gteoiei 
elficiency in correspondence filing is due to 

OUR PATENTED ADJUSTABLE 
METAL DRAWER PARTITIONS 

Which Kavp CoHirnt, Uirrithl and Eaiilr Acr.Biiblm 


Write For Our Book, “Faultloas Filing" 


CANTON MFC. CO. >Mpi^ 

ISaS E. i aews d SWaeC Caateo. Ohio 







Bxijsoalowh Their Deeljn, Conetmetion. 
and FMmlthlnK With auggestlonB 
also for Camps, Bummer Homes, and 
Cottages of Similar Character. By 
Henry H Saylor Philadelphia The 
John C Winston Company 4to . 188 
pp : Illustrated Price. |1.60 net. 
Ouugilowa, fprlnglna up ojusbroom tanlilon 
ill otrer tbc Und. hare Impirtad a not unpU'ii- 
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and bill! are givin icpante ooaatderaUon. uit 
oliapteri on ‘ Plin,” “roundattona” “Willi.' 
••hooUng," and "Interior gloUh" tell what tb« 
proapictlre builder Doeda to know Etren tb( 
dreptacH, farnlabinga. llgbUng ayatcn. water 
aopply in'! aewagH dlaiKHWl are treated at aomr 
Itngtb, and tbe setting of Bowers, vines snd 
shruba an Importint matter from an artistic 
point of view. Is tbe aublect of a Sftal cbap- 
tar Tbe large pages, doe paper, clear plates 
and good printing make tbs book a desirable 
OPS to own, iDd tbe cotntaoD-oanM manner In 
wbtcb tbe anthor presents hli knowiedie and 
advice places tbe seal of prartiml valtM upon 
what would still be a work o* baanty and sug- 
gestive inspiration even wtthont so iaforinlag 
a text 

PgACTicat Bnx) CowsTgrcmoir. By 4. A. 
Houghton. New York; The Norman 
W. HenUy Pubilahlag OoiBiHtay. IRll. 
6» pp.; SO llluatrattonli. Prioa, (0 

OMltd. I 

Wa have bsfore taken the opporttinlty to I 
mention favorably tbe earlior biltiea of tbeael 
"Concrete Worker’s Koferonos Hooka." Tbs 
treatise In band, No B of tbs aoHsei, oom- 
prlsos directions for conattnoting aoncret* 
alios of vartona typea mil dat* and working 
drawtngi are girsn. and oapawntod foms and 
molds an abown for the twrttdlbg «( oom- 
ynkte and bloMi MlM. 


Do It Now — For Your Family 


THE YOUTHS OmPANlON 


Do yon realire that the contents of The Youth’s Companion for a year, 
published in Isiok form, would make volumes of the Iiest etui most 
vaned reading? The 52 issues for 1912, for instance, will lie ctjual to 

7 Starias, dta kmd TM O \T^\^ For Bovs oa Expert TrafaHag 

i V OIS wish sever weald ead, eeck L 1 OIS for AtUetic Sports -FoetbaU, 

seUaglerdl.SOhkookfera. Spnatiag, Swuaauag, etc. 

T/.l- Ariiciee by Faeseos Mea and Q \7.|. Eacb coatiraiaf soaw tkirty 
it V OIS Wemm. Travel, Science, la- O V 018 coatplele stones— Adveature, 

vaatiaa, BMgTapby. Hsroisa, Hoawr. 

7 CaiTaat EveaU, Tbe Dacter’s <> V,.v1» Housekold, 

0 T 018 Weekly Ceoasel. Scteace. Wit it 1 018 lilees « Dress, Tbe Fsmily 

ead Haaer, Edstariak, etc. Table, PrafiUble Occepstiooi. 

7 SlutcJtss. Aaecietee, Selec- Q 1/^1. •>‘vl<s emi Stories for tbe 

O V 018 Uoas, Social Tepke. Oaa- J V 018 Little Folbs, Pmzlat, Bcsnti- 

Miasde Stones. fal Pictares. 

ALL FOR $1 75 — AND EVERY UNE WORTH WHILE. 

Full Pntpecha for 1912 tent Free to anv oJJreit with Sample Caplet of the Paper 


ALL THE REMAINING 1911 ISSUES FREE. 

If you «ub»cril>e nl once culling out nnil scnilliig Ihiv slio (.u inriiiioiiiiig Ihia uubli 
cation) with tl 75 for tb* fifty two Istiie* of tbe Volume lor 191J >ou will receive 

1. AH the laauaa for the Fifty-Two WeaJee of 1912. 

S. All the Itauet for the Renuuning Weeks of 1911, io- 
cltsding the Holiday Numbers. 

S. The Compamon’s Art Calendar for 1912, Lithographed 
In Ten Colors and Gold. 


THE YOUTH'S COMPANION, BOSTON, MASSACHUSETTS. 












SCimiFlC AMERICAN 





WALTHAM — a watch name recognized by every child; proved 
by over eighteen million WALTHAM owners; and endorsed 
by the practical watchmaking experience of every Jeweler. 

WALTHAM 

WATCH 

always stands for a timepiece of the highest excellence. Even lower 
pricM Walthams maintain a wonderful record for accuracy. Between 
the popular grade and the Waltham Premier Maximus at $250— the 

watch luxe of the world- are the several standard high-grade Waltham movements, 
offering models of exquisite design and workmanship, and guaranteeing timekeeping re- 
sults of unrivalled accuracy High-grade Waltham movements are invanably named 
Rivereide, for instance, is always a good name to remember. Aak your Jeweler 

5 Write for handsome booklet containing much watch m- e 
formation and describing various Waltham movements. 

“It's Time You Owned a Waltham," 


WALTHAM WATCH COMPANY. 


Waltham. Mass. 


PENNSYLVANIA RAILROAD 


TWO STATIONS 
IN NEW YORK 

Through trams between New York and Phila- 
delphia, Baltimore, Washington, and the South, 

Pittsburgh, Cincinnati, Cleveland, Chicago, and 
St. Louis, arrive at and depart from the 

Pennsylvania Station 

Only one block from Broadway at 32d Street. 

Special tube trains, running through to and from 
Manhattan Transfer and connecting with through 
trains leave and arrive at the 

Hudson Terminal 

Church and Cortlandt Streets, only five minutci 
from Wall Street, and only one block from the 
Subway at Fulton Street TTiese two stations 

Accommodate all Sections 
of New York 

Serving directly the downtown financial and 
business distnet, as well as the uptown hotel, 
^.ahopping, and residential sections 


Aeronratics 

Daath of Edouard NlMi^ort.— 'M. Nlau- 
port, tbe builder of the taateet (poaoplaue 
In tbe world, died from a> faD MatMiMd 
on tbe 16tb ult An ac^unt bis and 
other faul accldenta. toia^T wUh a de- 
scription of bis ntonopKne, Appears In 
the current BuprLBsrtJtr. 

Helen’s Record for tile JHdheUd 3Vo- 
phy. —Emmanuel Helen, on a Nieupert 
monoplane, flew 1,252.8 kilometers 
around a 104.4-hllometer circuit on the 
8th ult. In Prance. Deducting from 
bis total time — 14:07.60— the ets stops 
he made, his time tn flight was 13 hours 
and 17 minutes— an average speed of 58.6 
miles an hour. Hts previous record of 
August 26tb was 700 miles In 13:47:19. 

The Aviation Meet at Nassau Boule- 
vard. —The International aviation meet 
on Long Island was sucoessful, and re- 
sulted In several new records. Chief of 
these was the record of endurance with 
two passengers, which was raised from 
the 1 hour 38 minutes 40 seconds made 
by Mamet at Rhelms In 1910, to ) hour 
54 minutes 22 2/6 aeconds. The new rec- 
ord was made by Lieut. Milling, In bis 
Wright biplane, and In making It be also 
won a prize of ll.OOO offered by the Hotel 
Knickerbocker for 100 minutes In the air 
with two passengers, Tbe best previous 
American record, made by Beatty at the 
Chicago meet, was 1 hour 18 minutes 2f 
seconds Besides races between Sopwith, 
on a BlSrlot, and Orahame-Whlte, on hla 
NIeuport, exhibition flights were made by 
Dyott on two Deperdussln monoplanes 
and also by Mile Helene Dutrleu, on her 
"baby” Parman biplane. Miss Matllde 
Molsant outflew Mile, Dutrleu by soaring 
to a great height In her Molsant mono- 
plane. and flying far across country, 
while Miss Harriet Quimby made a rec- 
ord cross-country flight in 39 minutes, 

, ascending to a height of 2,500 feet 

The Trunaeonttnestal Plight.— After 
delays of three or four days, owing to 
breakages and unfavorable weather con- 
ditions, tbe two avlatocs who attempted 
to crose the continent in opposite direc- 
tions In Wright biplanes— Robert B 
Fowler and Calbralth P. Rodgers— finally 
resumed the flight on September 28th 
Fowler bad twice previously tried to scsle 
tbe Sierras, but without success In one 
of these attempts be experienced dlf6- 
culty in climbing to-tbe necessary eleva- 
tion, while in the second one, after at 
taining a height of nearly 7.000 feet and 
getting to a point within 16 miles of the 
summit, his motor stopped and be was 
obliged to glide back to a suitable landing 
place He alighted at Emigrant Gap 
His third attempt, on the 28th ult, re- 
Bulted In reaching an altitude of but 1,500 
feet on account of choppy cross currents 
of 20 miles an hour or more which drove 
him back to earth after a 20 minute 
flight After this experience Fowler 
abandoned tbe race. 

Rodgers's Progress in the Ftigiit Across 
the Continent. -Rodgers’s machine was so 
badly damaged by contact with a barbed- 
wire fence on the 24th ult, that nearly 
four days were required to repair it He 
left Red House, N Y. (where the accident 
occurred) at in 36 A. M. on Beptembet 
28th and alighted on the race track st 
Mead vine. Pa. at 12- 80 P M., after hav- 
ing covered the 104 miles from Salamanca 
to MeadvUle In 106 minutes. This In 
eluded circling the former town and 
hovering above Meadville at a 8,000-foot 
elevation for several minutes In an en- 
deavor to locate the Country Club. About 
10% gallons of gasoline were consumed 
on the trip A fresh start was made at 
1:20 P M but tbe aviator was obliged 
to aligbt shortly after at Warren, 0., on 
account of the oil tank not having been 
filled by his mechanics. A skid was 
broken by a concealed ditch and It was 
4 '80 P. M. before ho set out for Akron. 
He covered 30 miles to Kent, a small 
place some 10 miles from Akron, In 40 
minutes and was able to alight succeas- 
fully In a Held which he was barely able 
to discern on account of darkness setting 
in. He covered 204 miles altogether. 
During the next four days he made some 
progreas and reached Huntington. Ind., 
142 miles from Chicago, In starting on 
.October 3rd, a down current drove him 
to the ground and smashed fils machine 
once more. On tbe 5th he rWumed the 
fight and covered 123 m||«« to Hath- 
mnA, Isd. 


CoMttttMtits tti* Mb-— 00!» tidtfp 
may be said to welgli ahotit fO kliegrams, 
oil soy 164 pouada gmiff*. ihs 
constituents being as /edloM; 

X«. Uia. as., J*»r cent 

Muscles 264 «7.6« 43.6 

Pat M.82 19,9 

Skin 11.4 tIM 17.8 

Boues 184 24.M 17.6 

Brain U 341 2,2 

69,8 153,89 100.0 

There are 46 liters eb 46 kHograms or 
99 pounds average dt Fatwr and 26 kilo- 
grams = 65 pounds of solid matter; the 
latter being composed ot U kllograme »s 
30.8 pounds of albumen. 7 ktlograi&s or 
15,4 pounds of fat, 8% kilograms or 7.7 
pounds of salts, and 0.7 kilograms, or 
1.64 pounds of sugar. 

The Work of the Human Heart. —The 
average human heart Is a suction and 
force pump of remarkable capacity and 
durability. Each of Its two chambers 
contains, on an average, 76 cubic centi- 
meters or 4,576 cubic Inches; the total 
contents of 150 cubic oenttroeters or 916 
cubic Inches being discharged 81 times a 
minute, corresponding to a delivery of 
12,180 cubic centimeters (12.16 liters) or 
741 onblc laches per minute, 729 liters 
or 36.73 cubic feet per hour. Expressed 
In V. 8. gallons, the averam> human 
heart pumps through It each hour 192 8 
gallons; each day, 4.622 4 galloas, each 
year 1,687,176 gallons: and In the adult 
life time of a man living to the age sung 
by the Psalmist 8,435,880 gallons The 
proasure against which this fluid Is 
pumped Is equivalent to that of a water- 
column 2% meters or say 8 feel 2 42 
Inches high; otherwise expressed, about 
0 242 atmosphere# or 8 56 pounds avoir- 
dupois per square inch. 

Strength of Human Biyne.— Fortunately 
tbe human skull, although composed of 
bones U elastic — much more so than one 
would think The average male adult 
pkull, in fact. Is so elastic that it may 
be compreseed laterally In diameter by 
a blow or by pressure, applied at the 
center of area, at right angles to the 
surface at that point by 1% centimeter 
or about six-tenths ot an Inch; recovering 
its original diameter and form, without 
breakage. Tbe material of which our 
bones are made Is so highly 'blatant 
(hat a cylindrical piece thereof only one 
square mllllroeter or O.OOIBB square Inch 
in area (I e. only 1 128 millimeter or 
0.044 inch in diameter) has a tensile 
strength of 16 kilograms or 33 pounds 
avoirdupois, figuring out at about 21,800 
pounds per square Inch, A alinllar sam- 
ple of hard wood tested In tbe same 
manner held only 10 kilograms— that Is, 
Iwne has 60 per cent more tensile 
strength than wood A single bone fiber 
Is shown in the Hygiene Exhibition, 
Dresden, supporting a weight of B kilo- 
grams or 11 pounds avoirdupois. 

Change in the Habits of Wild Rabbits. 

—German natural historical periodicals 
are calling attention to an Interesting 
change In the habits of wild rabbits, es- 
pecially In the western narls of Ger- 
many. as for Instance, Westfalen The 
animals In question are giving up their 
aneVritt habit of burrtfwlng. and have 
commenced In great part to imitate the 
hares, which, as Is well known, nest only 
almve ground Tbe bares themselves 
were once bnrrowers, and gradually went 
through the same (hange In habits In 
this particular that appears to character- 
ize the rabbits at the present day — at any 
rate In Germany, in woods where the 
undergrowth Is thick, and which are 
therefore especially suitable to tbe rab- 
bits, they find hiding places in plenty for 
their nests; and even In open country, 
unwooded — and the rabbits seems to be 
taking more and more to the open— they 
take refuge In board-piles, rubbtsb-bsaps, 
brush-piles, brick-kilns, drain-pipes, and 
ditches that are overgrown with weed*. 
The female makes little fortrewss for 
her young. i;o protect tlMpn from the ean- 
nlhallstlc propensities at tfco fiialo: she 
lines the nest warmly with fur from her 
own breast, visits them ««oretty At nlilht, 
and perhaps suckles them oadt wort' tfttr- 
ing the 24 hours; but aadt time, that 
abo iraves them ghe 
blsh before the openingwltefi lead* to 
bar defeOMleM family, 'ah4 MHlH 
'OiMttrtiitttMh with ordanh . r j-e . ■■ U 




In thia alnliip Mr. Vaaimna hop«» to ctom the Atlantic in four days In the wake of a etorm. 
VANIMAN-SEIBEBUNG TRANaATLANTlC EXPEDlTION-[See pare 366.) 
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Tin piirpu'ie of iitts journal la to record accu- 
rutilt/, aimply, and intrreaiingly , the u'orld’a 
fitoi/iii\ in acienltfic knowledge and tndualrtal 
arhier'fment. 


Popular Science 

I T wa*! Hu\l( \ , ui btluM, ulu) ixprt'ssctl the 
ii[)inioii that It was tin tliit\ of i\(r_\ siniitific 
man to scatter ainoiijf tin iiiultitnch a fi w grains 
ol lliat scienti/io know )( <lg( winch in has lahorioualy 
accjiiired by patient n si arch Huxlei hiinstif prac- 
ticed what 111 priaeliiil, lor In gavi tin world tlic 
most ably-written popular scnntitti essaj s in the 
langiiagi , essa.i s which stand to-dav not siinjdy ns 
ndniirable txainphs ol stniililu riasoning, but as 
ftlinosl classical exaiiiphs of good literarv Iniglish. 
Itidiid, the wliolt group ol Darwinian diseiphs 
sei ms to hail Inin giftid with tin ran abilitt of 
pn seiiting tin fails of eiolution, so that the mass 
tould undirslaiid tin in. and doing so without loss 
of digniti I’l rh.i|)s it was iniausi tin aeci pUuco 
of till tin oni s of iiolutioii lonHiiliiig though these 
did with till am (dill llnorns ol (nation, had come 
rather frotii tin laoiih than Irom sen ntific mtii, 
tliat tin popular wrilirs on iioliition direetid their 
appials to tin iin n and woinin who had no scientific 
knowkdgi and who had to In talked to in their own 
language C't rtain it is that "Tin Origin of Speeies” 
could iiardly liavi bi en W'ntten more simply and 
niorr liic idK than it is 

That scniui , whin it is fiopularlv expressed, need 
not hi sinsational. need lost nothing in aieurncy 
of statimenl, and niav be iieii artistic in ixprission, 
is I Mill need by tin written work of Sir Olner 
I odgi , Sir V^'llllaIIl Crookis and Sir Norman Lock- 
yi r Fnglish im n of scierict . on tin whole, are 
1)1 Iti r lilirarv iin n than Americans In this country 
wi liiid, friijinntli, obscurity and carelessin ss of 
(Xlinssion which can onli bi i xplained b\ the lack 
of that lili rary atmosjibi ri with which tin names 
of ( anibridgi and Oxford ari ineiitabh associated. 
It may In thiii oiir \iolenth sinsational press which 
SI i?( s upon tin artifii lal gi rniiiiation of frogs' i ggs 
and loincrth it into a doiibli-pagc Sundas inaga- 
riin "feature" that calist s a real sciinlitic mail to 
w ritliL at its 1111 ri conti iiiplation, has brought about 
this aloofinss ol tin Ann ric.iii seicntisl from ))opular 
SI II lice In no coiintri in tin world is the thirst for 
Inowhdgi so great as hire In no country are the 
pioph so willing to rrad artn li s on scientific sub- 
jiits, if liny are only cx|)rissid in an iintechnna] 
w,\\ As we glance through iiin tin popular scien- 
lilii ))eriodicals, we find thiiii almost ib Iibi rately 
til him al 111 ixjirission Sintinccs bristli with ref- 
c ri iiei s to the " 1 1 mil ingdon-Hi bcrli in jiroca ss,’’ the 
Ki rr iftiet,' and tin like Fingiin i rs ari particu- 
larly gn I n to this nil tliod of i \prcssion. w bn Ii, Iiow- 
ciir mtelligibU it inai be to tlie seiintist interested 
in tliiit particular brnneli ot rest arc li. is cryptic to 
tin ordiiiary ri acb r U’li it can the man in the street 
In ixpcc’ted to know of tin X-Y-Z-type motor, and 
sue h tc nils ’ 

'J’ln ri can he no dniilit that coupled with an actual 
thirst for kiiowlcdgi is Iin appeal of tlie miraculous 
I iifortuiiatcl y, it is tin imrnculous only that is < x- 
ploiiid in tlic daily newspaper and if the particul.ar 
scnntific discoyery ol tin day is not sufficiently 
startling for journalistic piir)>ohi s, tin rcjiorlcr will 
not In sitat* to cxaggirnti, it if is merely for the 
jmrposi of astounding Ins n aders. It cannot be 
deiind tli.it there is a rnmanec in seienei . a jioetic 
quality that can be ligitimatclv expressed, and 
whicli IS (\|)rcsscd by the best writers of tlie day. 


What, for example, can be more ajipealiiig than the 
thought of Caroline Herschel assisting her brother 
night after night in hi» astronomical work, e-ven feed- 
ing him with her hands so that lie might not be com- 
peUed to lose a single precious monieill? What can 
be more dramatic than the fact that New ton, w'hcn 
at Inst he belield the law of grayitation in his grasp, 
w’as unable to complete the siinjilc calculation that 
incyitably proved the corrcctinss of his yiews, so 
o\ er jiowcring was tlic effi ct upon Jus imagination f 
Wh.'it poet has ever soared to greate i licights than 
Darwin and Spencer, men who rc.ind upon the 
thousands of biological facts tliat picture <>i the evo- 
lution of all Iniiig matter that is i jm iii its magni- 
tude ^ What can be more- magical to tin ordinary 
reader than tin smijilc' story of tin coal tar dves. 
that wonder working of the chciiiisl which has con- 
yerted what yvas once a noisome ooze of gas works, 
difficult to dis])OHc of. into n palette of gorgeous 
colors, a medicine chest of pri-cious liealing uugueiits, 
an arsenal of explosiycs, a garden of roses' VV’Iiat 
man is so unemotional that he. cannot be stirred by 
tile recital of Kdison’s cpicst of a filaine nt that would 
give him tlic light lor which he was sie-kiiig, a quest 
during which men slept in his laboratory with re- 
sistance boxes for pillows and work benches for 
beds ? 

In a paper read last year before the section of 
Phvsmlogv and Pixpcrimentnl Mtxlicine of the Amer- 
ican Association for the Advancynicnt of Science, 
I’rof, Charles Se-dgwick Minot speaks of tcehnical 
artielrs which arc “bungled in form anil weakened 
by prolixity ” It is his opinion that the heads of 
lahor.storles should insist, by cxanipli- and precept, 
that all the workers under their iiillucnce, sliould 
write clearly and brieflv "For if an author fails to 
show respect for his own scientific work, how can he 
e.xpict others to respect it^’’ .Surely there’ can be 
no bi’tter way of intensifying tin- world s respect for 
science than by using tlie F.nghsh language for the 
dissemination of knowledge in a dignified and yet 
simple way. 

Pojmlar scientific writing, in its best sense, by 
whieh IS meant siirqdifit'd nncl not sensational science, 
mijilies nothing timt a really seieiitifie man would 
not care to undertake It is all a mailer of expres- 
sion, of writing down to the leve l of the multitude. — 
not iieecssarily speaking the language of the street, 
but at least appealing in the brain of the street. It 
IS writing sucli .as this which has proved a source of 
inspiration to many a man who has later graced the 
liiboraliiry and the obse ryiitory. 

Aircraft in the Recent German Maneuvem 

AS in P’ ranee, so in (iermany. aircraft have 
been cnqdovcd in the army maneuvers this 
A. .^vcar for tht first tune in real earnest — not as 
all experiment, but as a legitimate branch of the 
regular service This feature was eiiipimsized even 
more in (Jerinanj tliiiii in France, because no civil- 
ian atiators in disguise were employed, but only 
Ihe official iiiililnry pilots, all officers trained at the 
military flying grounds in machines belonging to 
the army. 

As it happened, tliese maneuvers demonstrated 
primipally tliat, for military purposes, the short- 
comings of tei-dav’s aircraft count for less than else- 
where; for the weather was very propitious during 
the more important niililary operations. Aeronau- 
tics is evidently suffieiently revolutionarv in war- 
fare; this existence .simply means that fair, quiet 
weather at any moment entirely reverses the situa- 
tion as It may have developed while stormy winds 
jirev ailed. 

In this year’s maneuvers Count von der Golz, the 
Commander of the "blue-s," had nt his disfiosal the 
older but <-ntirely reconstrueted Gross- Ilasenach air- 
sliip "M II," and four biplanes, all of the German 
.'Ylbatross-l’arman type. All these aircraft flew a 
blue-white flag, and the "Mil.” had a new envelope 
of silver-gray nluminimn-rublK-r cloth, wineli, with- 
emt being heavier. Is much more gas-light and 
weatherproof than ordinary yellow rubber cloth. 
The red army air squadron, at the dispeisal of Prince 
I' ru’drich I^opold, flew a white-re-d flag and con- 
sisti’d of the fast "M III.” Greiss-Hase-iiai’h dirigible 
and four "Tsubc" monoplanes. The 'M 111 ” still 
had Its old yellow envelope, which in the 11111 caused 
its destruction by fire through its being an absolute 
non-conductor of electricity. 

The homogeneous nature of each of the op^Kiging 
airflects also tends to give tliese German air maneu- 
vers a more military .and businesslike aspect than 
the F'rcnch oi.es displayed. Each of the e ight aero- 
planes carried two men, a pilot and an observer, the 
lery bird-like Etrlob-Eumplcr monoplanes being 
just as good passenger machines as biplam s It will 
be seen that th« red side had the faster iraft Each 
side organized all aeronantic field-park, consisting of 
one great “regulation" transportable airsliip tent 


(100 meters long), and four aeroplane tentA The 
former are very strong. They consUt of a skeleton 
of steel masts and cables, covered with stout canvas. 
It takes twenty-four hours to pitch such a tent and 
half as long to break it up. The aeroplane tents 
could be pitched and 'struck in a very short time. 
'They were transported, each on two automobile 
tracks. So it became possible that Lieut. Machen- 
thun flew at dusk to the farmost line of outposts, 
and later, in the darkness, his tent was taken there 
too on its automobile train. He camped all night 
close to the enemy ond at daybreak ascended and 
flew directly across the hostile position, while the 
automobiles "took flight” with the struck tent toward 
safety in the rear. Having but little distance to 
cover in reaching the enemy, Lieut. Machenthun 
thus, after very little time, was able to return with 
information of vital importance. 

The most striking work of the aeroplane, how- 
ever, was done on the red side. The military situa- 
tion was such that the red army attacked at once in 
force, while the blue one was as yet scattered end 
showed a very weak front An elaborate ruse was 
then resorted to, to "bluff" the reds. An officer 
of the general staff, pretending to carry a message 
on horsebapk to one of the blue commanders, allowed 
himself to be chased by red cavalry, and while in 
flight deliberately dropped a map with bogus posi- 
tions showing great forces of the blues (who actually 
were still far away) marked upon it The chart 
was recovered by the. reds and in due course reached 
their commander-in-chief, who was much pleased 
with such a piece of booty, es}>ceia11y as cavalry 
scouts reported that the marked [xisitions really ex- 
isted. The reds were presently massed against 
I'mpty ditches containing small heaps of stone and 
earth, which, from a distance, appeared to the scout- 
ing cavalry as the yellowish-gray, helmet-covers of 
infantry prone on the ground, while positions actu- 
ally threatened were denuded of troops. To make 
deniblv ifiire, I.uut. Canter's nmnoplune was sent 
flying over to tlic enemy’s eliarted positions His 
observer (long trained nbonrel cajitive balloons) had 
hardly passed the hostile advance jmsts, when he 
discovered tlic true nature of that first line of bogus 
positions. Instead of re turning, the officers first con- 
tinued their, flight until they had found tliat the 
^icond line was a mask as well as the first, that tlie 
■Seaerve$ were not where they had been marked on 
the captured chart, and that the only real strength 
at that front was strong bodies of artillery. But 
the time now had become pressing, and it was of the 
utmost importance that the red commander should 
be informed of his error at once. Lieut Canter did 
not have to fl_v far in a seareli for the red headquar- 
ters. He spied tlic blaek-nnd-yellow flag marking 
the position of tlie F.m)ieror himself, and with quick 
decision he laid his course for it, came close to the 
ground and had Ins observer drop a card with the 
news right before' the fii t of the Emperor, The 
reds then won, and later, at the criticism that always 
follows operations, the Emperor asked for Lieut. 
Canter, shcHik his hand and thanked him personally. 
In Ins final entieism the Emperor dwelt espccialiy 
on the excellent services rendered by the dirigibles 
and aeroplane s, which proved to be the decisive fac- 
tor in these maneuvers Tt was observed that the 
fast dirigible "M ill.’’ employed peculiar well de- 
veloped tactics 111 dodging artillery fire by sudden 
changes in tlie level and direction of its flight, On 
both Bides tlie dirigibles were in action all day long. 

Horses Hold Their Own in France. 

N otwithstanding the fact that the de- 

lelopiiient of the autouiobile, as well as of the 
aeroplane, has preK’exided more rapidly in 
1 ranee Ulan in any oilier country, tlie use of horses 
seems to persist there better than in some of the 
slower-moving nations 

In ten years the number of horses In Paris Itas 
diminislied by — that is, from 96,698 in 1001 

to 72,’1'88 in 1911. I'liis large decrease (a trifle 
over 25 per cent) maizes the increase for the coun- 
try as a whole all the more striking. In Paris 
mechanical traction has displaced the horse on oil 
the omnibus lines, and the horse-cab is rapidly dis- 
appearing. 

The pcrsi.stence of the horse in rural France is at- 
tributed to the fact that tliere, in contrast with 
England and Germany, for example, the land is 
divided into very small holdings, so that the farmers 
ore for the most part ’quite unable to afford an In- 
vestment in mechanical appliances for traction, etc., 
notwithstanding the greater eventual economy in 
using motors in place of horses. It is expected that 
the tanners' associations will be able to devise some 
co-operative plans that will give the small funner 
access to the advantages of m^mi invanttons ultmg 
this line. 
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Frank Julian Sprague 

Inventor and Engineer 


By Thomas Commerford Martin 


* Frank J Sprague, graduate of the Naval Academy 
and surceaeful pioneer In the modern art of (dectrlc 
traetlon, slande out with peculiar distinction There 
may be, or may have been, notable sons of Neptune 
in other Helds, but In the electrical he has certainly 
few rivals from the sea; and In the department of 
electric traction none, This is hardly to be won- 
dered at, for it is a curious twist of fortune that 
takes a man from tlie trackless deep and sets him 
laying track all over the face of every continent 
On May lOlh, Mr Sprague received from the 
American Institute of Klecfrlcal Engineers the Edison 
gold medal — Its second award — for his 
achievements In traction, horizontal 
and vertical, and In accepting this new I 
and raro honor, ho remarked that the 
reason why he won It was that Edison | 
had refused to keep him as on as- 
slatant In the early days of electric 
llglilltig The pIcturesQue details will 
be noted a little later The point to 
be made here Is that the cause or rea- 
son ic not carried back far enough to 
be altogether adequate The fact Is 
that when Sprague left the navy, there 
was no navy to leave The result was 
a general exodus tarrying Into elee- 
trlcity such men who have made their 
mark In It as Sprague, Greene, Duncan. 

Weaver, Shallenberger, and many am- 
other Had they had the new ships to 
command they would all have stuck to 
the ship, Sprague Ineluded, and some- 
one else among them would now be the 
rulers of Taft's navy There would 
have been plenty of room for all tlielr 
electrical engineering in the applica- 
tion and use of the modern diversified 
electrical equipment Tho advocates of 
peace and of a small navy ought not 
to lose this opportunity of showing, as 
they cun Irrefutably, that the absence 
of a fleet was the main cause of giving 
the world its useful trolley system 
Another cause, going Just a little far- 
ther back, was that Mr Sprague was 
born In Connectleut 

Winning entiancc to the Naval 
Academy ,ln a competltivi* examina- 
tion, and graduating in 187S, Mr 
Sprague was already eleetrlial In his 
tastes and aptitudes Even then ho 
was Inventing, and made a ii>«clal 
trip to show Edison a new wrinkle In 
telephony Menlo Park was doing 
quite a little husluees of its own In 
telephonic Invention, the details of 
which when brought to Mr Sprague’s 
notice convinced him that he would 
have to get up rather earlier to catch 
the worms Nothing daunted — for 
every aspiring youth In those days In- 
vented a telephone— he took up gladly Phou.b/i*i 

the duties of his profession, and 
«ialled for the Far East on the old 
USB “Richmond,” While serving 
on the Asiatic squadron he acted as the special corre- 
spondent of tihe Boston Hrrnld In reeordlng the travels 
of General Grant and the wonderful reception given 
tho old sokHor in the Orient. This ww congenial oc- 
cupation to a man gifted with unusual powers of ob- 
servation and expression — but the note books not used 
up In this fashion were devoted to data of all kinds 
of electrical theory and Invention,, The present writer 
has seen some of them and realises what a wMsanoe 
Sprague must have been to his messmatos. It may 
have been due to their Intervention that he was 
Ehlfted to tho training ship "Minnesota," where his 
didactic qualities had full play. His next appoint- 
ments were to the navy yards of Brooklyn and New- 
port. Parrasr, the electrician, was doing his notable 
work for the torpedo station at Newport, and no one 
could come within touch of that noble spirit without 
being Btlmulatod to thought and invention 
Mr Sprague was greatly Impressed with the poesl 
bllities of electric IlgbUng, and at a time when no 
naval ship anywhere had the inoandeacent lamp, pro- 
posed to get away Worn the old methods so dlaagree- 
allts and dsttgerous. H« aiilrad BdUon for the loan of 
RMi »( tlWM tofiCAnOctod "Z" dyminos, prototype ef 


the modern skyscraper, but when he said that It was 
to he -hitched to an antique single-cylinder lly wheel 
pump. Edison demurred. The Irregularity of the pump 
engine might have made Sprague tho inventoi of tho 
Ardols signaling system, but Edison had an intense 
aversion to seeing his lamps flicker Sprague let hlni- 
eelf loose on new arc lamps, continuous current ma- 
chines without commutators, and a double wound 
armature with internal field, the several circuits be- 
ing connected to a field to give various series and 
parallel combinations. He was slowly finding himself 
That there was real Inventive ability developing In 
tho man is evident from the fact that In 1881, watch- 


of the day, revelling in dn- stmly of .ipparalns and 
free to ask any question that m Mined to his pieti-r 
naturally Inquisitive nilnil in tin- midst of this dc- 
lUloiiH “Joy ride," Hpragne was pi-i i‘in|itorll\ ordeied 
to rejoin bis sblp at Naiilcg, but though si an d at 
Itie ide.i of ii (oiirt maillnl, In In ggeil off, once nioic 
got leave, made a splendid report to tin Niivv I>c 
partment on the cxliltiltlon and ncvei went bai k 
That report Is one of the very sran o eleetrlial 'treas 
ure trove,” and at once stainped Sprague as an en- 
gineer of quality In Ixuidon Mr Bpriigiic — barely 
an ensign yet- met Mr E M .lohnson 


Journal with equal truth and Hfppancj 
and .Tohnson has alwavs had a kcf 
eye for talent He look kindly i 
young Sprague and sent him acroi 
the Atlanlli to KdlMon just us he d 
that other dlsl ingnished leadi r, Sa 
uel Instill Tills was May, ISSt, at 
Sprague was ordered off lo htdp 


soon ftdlowed up bv tils being put In 
fliarge of the first tfirei wltc nndci 
giound slat inn at Itroi kton. Mass 
There S|iiagni niadi eaU illations for 
the distrilmtion network of olht'r Edl 
son tenfral stations then going on 
rapldh, hut he rcgaided It ,m almost 
an Imprrilnemc to fie holheieil .iboiit 
them, for In was working out fils first 
elettrle motor Here was tlie parting 
of the ways Edison has always 


help earrv out his inollffi Ideas and 
not Incitb ntal lineiitions of theirs 
When Edison invllml him to takt up 
the sohjiH-t of eleitrii jiower Iraus- 
misslon as an ailjnm I to Edison sla 
Hons. Sin ague replied all lly and 
hanghillv tfi.it hi-, loo, had a lit- 

tle thought lo that, and meant to work 


motor (ompanv and In 18KI at the 
first American elcitrli.il exliihltinn hi 
I’liiladi Iplila, made an enonnous .sen 
satlon fiy the cvfilfiltlon of Ins new 
motors They not onlv gari' a lie 
mendons stliniilus to ci-ntral station 
developnient, ns a soune of sniqily of 
eleitrlial cm'rgv, hut set going a 
furore as to eleitrii traitlon Sprague 
stationary motors for industrial power 


FRANK JULIAN SPRAGUE 

Ing the action of a large Ruhmkorff Induction mil. he 
suggested connecting the high tension eoll to a bal- 
loon and the ground, and In rose of dlscbaige to get 
larger cuironU of low potential from the iirlmarv 
without uolng the circuit breakers Had be l>«en 
master enough of bis technique to “follow Ihrough" 
Sproguo oould eMily have hit then upon the trans- 
former. 

Then came the memorable Parle Electrical Expo- 
sition -of 1881, and Sprague was crazy to get there 
Ho smsured a d«UH to the U S S "I^ancaater,' hound 
for the Mediterranean as flagship, with leave at hla 
own flxpense on bts arrival abroad This In Itself 
was an Invention. The exhibition was closed, how'- 
ovor. when tho ‘'Lancaster" paaaod the Pillars of 
Hercules; but as there was another electrical show In 
1882, at the Crystal Palace, near I^ndon, young 
Sprague, by shear nerve and audacity, got hla leave 
extended, and landed In England with |20, an un- 
neoeeearlly large eum for one so resourceful Taking 
up hla work la connection with the exhibition— a 
landmark la Skigltab electrical history — he was made 
a member of the Jury of awards, and at hla own re- 
Queat was attached to the dynamo electric machinery 


big jiroblcm of transiiortatton to wlilcfi bln tlioiiglilH 
bud been directed ever since IkS;" 

The year 1887 maiks an epoch In clcitrli tmrilon 
througlioiit the world Sprague's first real street 
railway was that for St lo^cph, Mo, hut the vital 
point was n-ached when lie look with conflifi-mc and 
even a light heart the mntract to equip and opcr.iti a 
new system ut Richmond. Va , with no fewm than 
forty cars All was nude but tim goal liad In cii 
reached, and with one great, mighty leap the tidlei 
came Into its own. 

Meantime the Sprague Interests had tiei n Minsnlid 
ated Into those of the Edison General ]-’hiiru iml ih 
General Electric Company, with nndoiiiii-d In neiii m 
the public and the art, but leaving Spi.igm outside 
tho breastworks They do say tliat hi name waii 
chipped off the castings The writer him lu-vii seen 
any evidence of such mutilation, but mmi II tiiu' li 
didn’t make any difference: for Spr.igm was not 
chipped a bit On the contraiy, le liohh.-d trp sc 
renely with a brand new system of (leiirh elevators, 
and having tackled grades of 17 iiei m-hi fillthelv, now 
dealt deftly with those of IfiO jier lem Here Mr 
i OorUltmtd on pops <77 ) 
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New York’s Fire College 

Fire-%hting and Rescue Work Reduced to a Science 

By Herbert T. At'ade 


Ulft comrades Thpy. too, musi know how to hold the expert. Then also they muet learn the me Of the 
not properly AH of thlg Involves rarefnl training hooks and axes for getting directly at the aaat of a 


for the muscular men who already have passed a 
severe physical test, and day after day they raise 
ladders climb up and down them to the top of the 
sK stories of Fire Headquarters until they become 


cud mid svsleni.itlzt the Instnii 
11 iiratllral flieflghtlnK, especially 
use ol' motor apimratus and othir 
1! appliances now so e>.tcnBlveh 
red Thlg Instruction Is given In 
‘St (inalltted mim In the ikMiart 
and proTiiotlons to higher grades 
as Is prailltahlc nie made onh 
those who have hatisfai tot ll.\ 
'ted Ihe ajipolnted cimises 


and a spectal c lass in 'iiitnmobllu opima- 
tlim The first of Hit so to he organized 
was the IToliatlonat \ Firemen's School 
at nlilch nil the probatlonaiy firemen 
are lecpiired to atleml for at least thirty 
days aftei Lhtli appointment and before 
they are regularlv' accepted and jier 
inanentiv detailed to companies The 


thc' training school, but amplified as 
regaids its aiuouiil and In the apparatus 
aged The practical wot k takeg place 
In the roar of Fire Headquarters, where 
Ihi prohatloners are marshaled with 
their scaling laddeig of hardwood sut 
monnted bv a toothed hook and contain 
Ing cross jileces tip which a ftreman 
mav (llrah after the hook driven 
through a pane of glass perhaps Is 
llrmlv placed on a winciow sill above 
A number of scaling laddeig in the 
hands of the llremen trained to theli 
iiR<’ affords a roadv' means of climbing 
up the side of a Inillding and of pass 


iiR<’ affords a roadv' means of climbing 
up the side of a Inillding and of pass 
ing from window to w'lndow The pro 
haf loners aie taught not only the use 
of the scnllng ladder, hut to climb lad 
(lers of alt forms used in fire fighting 
(I) raise and lower them, to stiaddle and 
stand on window sills, holding perhaps 


'he laige ladder' 
t In length and i 
I laddei trucks, e 


taught to haul up hose and laddei a bv 
a rope and to lowei peiHoiis to points 
of saft'tv when stairw.tvs and lire 
I Bcapas are cut off bv the flames or 
smoke This means that the flrwiien 
must kn(jiwdlhe various knots oinploycd 
and the method of ualng tho gun Then 
there Is tho use of the life net. for 
perhaps no one Is left on the roof to 
lower the flrero*n and he must learn 
to Jump properly* Into the net held by 



Teaching the firemen how to stretch and connect hoee and the use of noaxle- 
holders with high-pressure streams. A three-way connection with ent-off 
vsives IS shown in the foreground. 



Using the cellar pipe. The platform rejXfsdnts a ground floor through which 
a hole has been chopped In order to get at a cellar fire with a hose stream. 



The play-pipe or delnge set. Used tor s powerful stream when v 
irfwktsr must liw povred into a burning bnlldiag. 
NEW YORK'S FIRE COLLEGE 


fire and removing smoldering wood, the use of picks, 
battering mms, crowbars, maula, door oponers, look 
openers, tin root cutters, wire cutters, and pinch cut- 
ters, all to get Into a building or directly at the flames. 

for a fire may occur at night when a 
building Is tightly locked, Further- 
more there are the ordinary connections 
of hose, to make them speedily U one 
of the first duties of the fireman, and he 
must understand the making of elamese 
connections, taking a line from engine 
or high pressure hydrant to a stand- 
pipe, carrying hose Into buildings, and 
up ladders, connecting with a cellar 
pipe, and finally the use of hose within 
tall buildings where the bulldlag pumps 
or the city high pressure may force 
water far above the limits of the flre- 
englne In the street below The high 
pressure now used In the lower parts 
of New York city presents many prob- 
lems and dangers for the hosemen, and 
this Is a modern feature which tho new 
system of instruction aims to make 
clear The construction and use of the 
>f nestlr- ’**'*'’ spwlal hydrants and reducing 
cut-off valves Is demonstrated and the method 

of connecting hose thereto and the use 
of the noxsle holder are explained 
There Is also instruction In the use of 
the fire alarm telegraph system so that 
various alarms, ambulance calls, and 
other signals can be sent, and finally 
the Fire Department surgeons give an 
^ elemental but practh-al course In first 
aid to the Injured 

Interesting and Important as this 
work Is. It Is perhaps exceeded In actual 
usefulness so far as the New York De- 
partment is concerned by other schools 
for the engineers and higher officers 
Thus In the past there has been crltl 
clsni of the engineers of the fire depart 
ment that In some cases they did not 
keep their engines at a high degree of 
Plficleiicy, and In actual oiieratlon they 
did not get the results that a more Inti- 
mate and Intelligent knowledge of tho 
machinery would have secured Ac- 
cordingly a few years ago an Engineers' 
School was started with beneficial re- 
sults, and this was made a part of the 
Flro College with a more extended 
rnurse and competent Instructors In 
tho high pressure districts the engineer 
igb which ^ company Is stationed at the hy- 

atream. drant watching the control and reduc- 

ing valves, while with the extensive In- 
troduction of motor apparatus now In 
progress he will he concerned with the 
care and oporatlon of the gasoline en- 
gines In the first place all engineers 
are required to attend this school, 
which Is open also to first and second 
grade firemen upon approved applica- 
tion 

Hereafter only graduates of the 
school will be appointed as engineers. 
The practical work Is being done In one 
of the machine shops of the department 
and consists of an extended courae In 
engines and hollers and gasoline motor 
englnleerlng Here the engineers and 
firemen desirous of promotion study the 
actual machines and their Ckmstruotlon 
and operation 

For many of the enginesra, not to 
mention the firemen, gaaollne motors 
have been a sealed book, but under the 
administration of Commissioner John- 
son much motor apparatus la being 
added to the New York Fire Depart- 
ment and eventually the entire depart- 
ment will be on a motor baaln, ao ttte 
importance of tho work i« evident. Jn 
foot so Immediate is the da^nd pr 
inaatltias properly quatifled Obauffwirs 

to the nnlformeff tom and 1IM|| OMPb 
potent to opeiW^ottd noalr 
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engines, th*t there has been eeUblUhed a special clasts Duieotor conSlsU essentially of a pellet of lea 

at the repair shops of the department for the training Ide clamped between two surfaces, one of leas] 

of suoh firemen. Here the men are taught the prac of platinum A battery, pot*intionieH>i and telephone 

tlcal operation of motor apparatus to that competent receiver are connected with the deter tor in the same 

chauffeurs will be forthcoralng as the horse-drawn manner as with the electrolytic deter tor The lead 

apparatus Is dlsplsced. This Is taking place as rapidly peroxide detector works on a now prlmlple, although 

as possible, and by the end of the year the New York no acids or liquids of any kind are employed Us action 


Plre Department will have a number of distinct and is electrolytic When lead peroxide, lead a 

separate types of motor-drawn machines In use ore brought In contact as described It hi 

The Officers’ School affords a means of raising the known that lead will be deposited on i 


general technical standard by having those who have 
evolved certain practical methods teach them to others, 
and give general information as to conditions and 
methods In different parts of the city Thus chiefs 
and company commanders In the high pressure dis- 
tricts have learned to use this new weapon moat effect- 
ively and gradually are standardizing the different 
practices These mutt be taught not 

only lo those serving In the protected 

territory but to others who may be 
called there either individually or with 
their companies In the event of a large 
fire In other words, certain chiefs and 
firemen have acquired special skill in 
dealing with certain conditions, and U 
Is the Intention that such methods 
should bo taught to every officer 
Bh>r the company school entire com- 
panies are ordered to Fire Headquar- 
ters and are Instructed and drilled In 
the effective use of the apparatus 
The entire Fire College Is Intensely 
practical In Its spirit, and Its object of 
raising the general standard of fire 
work In New York city doubtless will 
be attained With the practical work 
thus brought up to an even higher de 
groe of excellence. It Is likely that prob- 
lems of construction and engineering 
eventually will be undertaken and tbe 
technical and professional knowledge 
of the firemen be correspondingly 
broadened, but today It Is realized that 
efficiency alone is the keynote and this 
can be realized only through training 
and discipline 


Wireleas Detectora 
By Adelbert J. Gogel 

E lectric wave detectors, the most 
delicate part of the w ireless receiving 
set, are the subje(t of much argument 
os to their relative sensitiveness and 
relative merits There are a number of 
different types known, which may be 
arranged as follows In order of merit, 
according to most authorities 

(1) Electrolytic, (2» Peroxide of 
Lead, {3j Perlkon (Chalcopyrltea and 
zincite), (4) Ferron (Iron pyrites), 
(S) Silicon, (6) Molybdenite (Molyl)- 
denum Disulphide), (7) Galena (Lead 
Sulphide), (8) Carborundum (Artlfl 
clal Silicon Carbide) 

The Electrolytic Detector, perhaps 
the most widely known type, appears 
in many forms, the most frequently 
used of which U that In which the 
point of a very fine silver plated plati- 
num wire, about >,001 millimeter In 
diameter, called a Wollaston wire, Is 
Immersed In a nitric acid solution con- 
tained In a small graphite-carbon cup 
It Is necessary to use a battery and a 
non Inductive rheostat capable of very 
fine adjustment, railed a potentiometer, 
in connection with this detector. The 
battery polarizes the electrolytic cell, 
lhat' Is, the fine platinum wire is cov- 
ered with tiny bubbles of oxygen and 
then the resistance rises so high that 
tbe current is nearly reduced to aero 
If then an electric wave fall on the 
aerial connected to the electrolytic de- 
tector, It auddenly redu(t«8 the resist- 
ance of the (jell, A teJephone receiver 
of great sensitiveness being connected 
In series with the cell and potentio- 
meter, sound signals can be beard In the 
t(^hene. For general and long dis- 
tance work, this detector cannot be ex- 
celled except In localities where high 
powered Interference Is very frequent 
which oaueea the platinum wire to be 
dlsaotYod Very rapidly and a detector 
-4ro(Wi»f nn different prtnolplee muet 
be aubMUated. Snbetitntea win be 
.ht^«^4a«d later. The Uhd F«teici«a 


i-Bil piTox- tween crystals of chdlto pyi Ucb and zlnclto, in 

<1 and one Ferron De(eclor between a ciystal of Iron pyrites 

telephone a metal point. In the Silicon Detector between 
the same element silicon and a wlie In (lie Molybdenite Detc 
The lead Icetweon a crystal of molvbclennm disulphide ar 
although metallic surface, in (he Galena detector betwee 
Its action eryutal of lead sulphide and a very fine wire. In 

1 platinum Carborundum Detectoi belwec.n a crystal of carlw 

long been dum or silicon carbide and a melallU surface' 
platinum The Silicon Detector retains Us adjustment 
I properly when very near to a very high jioweicd sending a 

ud causes ratiis, and is thorefoic to be rec cnnniended where |i 


an electric wave falls upon the wires connected with 
the detector, a sound In the telephone Is heard beeatise 
of tbe change of resistance brought about by the pass- 
ing of a wave The I’erlkon Detectoi contact Is be- 



fereuce Is very severe li 
pure silicon can be proec 
desired 

The Carborundum Dete 


side of the ci: 
ground should I 
or soldeied in a 


[ tralnad to jump into a net held by their comrades. 



though subjected 
retains its adjust 
,l a lime, which 
favorite detector 
owever, It reciulres 
and potentiometer 
In bmg distance 


owing to ilh big 
consists of an el 
grid and a pl.ate 


stal capable of very line adjnstinc'nt are 
necessary for (he operation of this de 
tecior Whc'ii (he current to llghi the 


(ondilioii He 
arc cjuile wcl 
scrlpiion will 
sounder and 
neai the detc'i 
the detector v 


ish If a key 
connected up 
d Is heard In 


DrilBiir Mm probotionen. TIm firemen ore Uught the lue of acalinj^ ladders 
anfi ropes for Ufo-aariag. The life gun and shot line to haul up g rope 
la the last chaaoe for a fireman cut off by flamea or amoke. 
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A variable condenser ol gocnl capacltv 
should be shunted around tlie dc'tei (or 
enabling weak signals to be length 
enod or cut out as desired While trails 
mlttlng, the detector should be short 
circuited by a switch to pr.-cint Its be- 
ing burned out, or the- win In Die tele- 
phone fused 

When not In use, the ib oilor should 
be protected from diihl and moisture. 
The crystals of the thernio . lec-trlc type 
of detector should be tom lied with the 
hands as little as iiosslhh foi the oil 
secreted from the* skin i aimes a marked 
decrease In the sensitlvenoas 
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Vaniman-Seiberling Transatlantic Expedition 

I'repanng for the Second Attempt to Cross the Ocean by Airship 


IiikI si»'nt so iii.iiij vi‘111!. Ill \M))k on 
lonlit I'litfrlHin Molin' sonitnn nlnl lORnrii 
llonii lint Mi Vnnlman’s tliooKlilB wcrf 
Miiilllliin, In wlili h )io would not bo h 
1 old inntori.il, nil old KiH baK, and old 
(ould idan an i'IiiIk ly new atrsbiii mad' 
I maforial oxaitly an bo wanted it 
bad aervod her iiiiriioae well, ami 


that 


illK"- 


oagor 


Tho 

«' well, and from 
-Ml V’anlman had 

ol thiM new alisbli) 
I In hiM mind, and 
o beKln the work 


ll'itb, 1 
lirnpelle 


n the Aim ilia” waH abandoned It waa sti uc- 
i sound Hhowiny that the |iilntl|ibs involved 
01)01 I One part oiil\ liud tailed, a Kov woiked 
in one of tho pioiifllorH, and to Ibla dofei t Mr 
lan altriliutod the failure of the <*xpedltton, ,m 
iiliitid out ill the SiiKMim Amf.kii \n of Oi tolwr 
I'll II The 


the alrablp To drive the alrgblj) three engines are 
pinvlded One forward, of 100 horse-power rating, Is 
nited with propellers that rotate only In the vertical 
idano The next two engines, of lOU and 80 horse- 
power, resiiei tlvely, drive the propellnre whose plane 
of rotation may be turned to any desired angle Nor- 
mally, only the forward engine will be used to drive 
the airship ahead, and It should give the craft a speed 
of about 80 miles i>er hour About flO pounds of 
guBolliK' will be consumed per hour, so that the sup- 
ply of gasoline should lost about a week The pro- 
pclleis ol tho other two engines will be feathered, or 
turned to horizontal position, so as to offer no resist- 
ance to the forward propulsion of the vessel In addi- 
tion to these engines, there Is a 17 horse power engine 
dlieitly (onnected with a dynamo, which will gen- 
ciate (urrent for lighting tho airship at night and for 
ofierating the Marconi wlrolesa telegraph apparatus. 
This engine will also nimrate a blower with which the 
ballonets of the gas bag may be fllleU Kurthermore, it 
will drive a pump countershaft with which any one of 
the large engines may be started 

Substitute for the Eqnilibrator. 

"if we lan only k<‘eii down,” said Mr Vanlmaii In a 


liuvo raised 
I'nuillbiator out 
of the water and 
Iireveiiled f ll M 1 
t e I r 1 f y 1 n It 
and iieive-ra'k 
Ing sin glng of the 
alialiip fiiUMi'd In 
the drag of the 
Cfiuillbratoi In thi 
waves during the 
storm (’luilraiv 
to piitilli oplnlnn, 
M t Viinlimin’s 
faith In the eiiiil- 
1 1 b r (I I 0 1 , 01 Us 
oqniviileni, was 
not shnk'f ii, of en 
aiding till' "Abler 


ilde liullo. 

tlni 



till air, 
dlstanie traveled 
and weight ear 
I led Us m tlon in the s- 
tbs woie all known uflei 
this exiienenee that Mr 


Some novel details of the airship with which the transatlantic voyage will be attempted. 


its defer'ts and good 
his vin agi', .mil 11 wnt 
aniiiiaii got to the lie 


the iirnbler 

sene the p 

Its defeits, 
weight not 


viz , the deslgnliig of a d 
■|iOse of the old eiiuilihiai 
* device that would hai 
i fixed weight, In other 


the heart ef 
e that would 
iiid not June 
1 h.ingcable 
eqiil- 


liliratoi thal lOiild be made heaw or light at w 
Principal Features of the Construction. 

lOaih this Hiinimer Mi A’anlniaii sucieded In In 
teiistlug Mi h A Scibeillng, president of the Oood- 
Ji 'll I In H Itiibbei ('n , of Akron, Ohio wbo agreed 
to tuiiiish the iiei essary iiiiiltal Tb<' i oimti ui tlon 
of th' g,i- ling w,^,s iiiimcdlatcly started iit tin Cood- 
viai 111 , ml and It was shliipcd to Atlantli Cltv early In 
.Scjil'UiitM I Thi gas bag was built aicordlug to M-- 
Xaiilium'n diKillnii! and differs consldei alih from 
that of tin ■ \nnili i" The "Akron," as thi- new alr- 
Hhi|i Ih lulled, i long' I hut of smaller diaiiii ter, and 
taiiers graiefiilU toward th<' stern The old hangar 
of the last ye.ars < xiM'ditloii Is being used by Mr lani 
man, and to usi tlii-i sled without cnlargem<'nt it was 
found iici'Shiirv to i nt out Id feet fiom th<‘ envelope 
us origmally deulgui d 'flu prosent length of the gai 
liag tlnri'fore, is two hundred and flftv-eJght feet. 




. dtom 


1 fe*'t 


H' low ilu' Jill ship ruiiK a i ai similar In shape to 
tlwi "I the " Aiucrli .1, ■ 1 ml, In tin present Instance, 
loiiHldei jilily longer Tin body of the car Is a steel 
tank forming a reservoir for five tons of gasoline On 
this tank a platform Is built, which Is the deck of 


recent Interview, "our problem will he solved” It Is 
an easy matter to design an airship to lift tho neces- 
sary weight to enable one to cross the Atlantic The 
(lifflrulty Is to maintain the airship at a constant mod- 
erate elevation above the water Tho equlllbrator per- 
formed this ofllix' last year This year Mr Vaniman 
expects to control the height of the airship mainly by 
taking on water ballast, and also by using stabilizing 
planes fore and aft In case of emorgeney the elevating 
and depressing engines ran be used. There will be 
throe planes on each side of the car, at the forward 
end, w'hleh. as Indicated In our front page Illustration 
and also In the accompanying sketch, are curved up- 
ward, while those at the rear, mounted on the rudder, 
are reversely curved These planes may be tilted to 
any angle desired, and will serve to keep the car on an 
even keel When dipping down to take up water 
ballast, the forward planes will be used for depressing 
the Ikiw and the rear planes for elevating the stern 
These planes may be controlled separately by hand- 
wheels at each side of the binnacle, as Indicated In 
one of the sketches The level of the vessel may also 
be controlled to a considerable extent by Inflating the 
ballonets forward at tho expense of those to the rear, 
when It Is desired to make the bow heavier than the 
stern, and lucc versa, when It Is desired to make the 
stern heavier 

To senop up water ballast, It will be necessary to 
drive the balloon down near the level of the sea, 
which may be done by tilting either pair of the ad- 
juatable propellers to the proper angle. The onlf 


object In having two seU of adjustable propellers Is 
to have a reserve pair In case Of accident. The device 
wUh which the water ballast will be Uken up Is 
Bimllar to the ecjulllbrator used last year. It conslsta 
of tanks about 6 Inches In diameter and 24 Inches 
long, strung upon cables exactly as were the gasoline 
tanks of the pcjulllbrator These water ballast tanks 
win be provided with openings near tho upper end of 
each, so that by dragging them In the sea they may 
scoop up water There will be three sets of tanka 
strung on separate cables, and under normal condi- 
tions they win not hang from the car, as did the 
eaulllbrator, but will be stored In the body of the 
veseel. 

When taking up the water tor ballast, If the wind 
Is strong, the airship will be beaded Into the wind 
and the tanks will bo trailed from a point aft of 
amidships, so th,it there will be no tendency for the 
airship to nose downward into the sea 

It Is planned to maintain the airship at an elevation 
of between 200 and 1,000 feet at the outset of tbe 
voyage, but ns the airship Is lightened by the 
consumption of gasoline and the provisions, the air- 
ship may rise to much greater heights During 
the daytime It 
will have to be 
heavily water- 
ballaited In order 
to hold It down 
when the gas In 
tbe balloon is ex 
panded by tbe 
heat of the sun 
At night this 
ballast will be 
poured out to 
ponipensate for 
the contraction 
and consequent 
1 educed lifting 
capacity of the 
balloon 

Suspended be- 
low the car will 
be the lifeboat In 
which the crew 
of the "Amerlcu" 
made their es- 
cape This will 
be materially 
changed to facili- 
tate launching 
and for the com- 
fort of the crew 
There will bo no 
well In the cen- 
ter. because there 
will be no equl- 
llbrator to pass 
lown through It 
In this boat the 
wireless telegraph 
spparattiR will be 
stored A much more powerful equipment will be 
provided this yiyar, with a range of 500 miles, so that 
there will little dtfflculty In keeping in touch with 
vessels along the course To provide a ground, a wire 
will extend to the stern of the vessel, and thence trail 
in the sea, as Indicated In the front page Illustration. 

The Crew. 

The crew of this expedition will consist of the com- 
mander, navigator and helmsman, a wireless operator, 
two engineers to keep constant watch over the englnca, 
and one extra man for general work. 

Provisions will be carried for r cruise of twenty 
days. An Ingenious cooking stove has been provided. 
Lost year, when at the close of tho first day It Iwgan 
to grow dark, Mr Vaniman was astonished to And 
that the exhaust pipe of hU engine was red hot and 
expelling streams of sparks that were Invisible by 
day This year he has made a cOok-atove on the ex- 
haust, as shown In one of the sketches, and will util- 
ize the heat for cooking 

On the Wlngi of a Stonn. 

The eonstniction of tbe airship |s proceedtog very 
rapidly and will probably bo completed by the and 
of this month Thereafter, t'wo or three trial trips 
win lie made, and then, when weather conditions in 
favorable, the expedition will bo lauschad- Mr. Vtal- 
man experts to make good use of the storms that 
travel across the Atlantic to carry hhn over. It wld 
be racttlled th«t last year a atom wu. OBOtttoMlMml 
which oarrtod tho alrahl)> aknf at aoch «p«od thit 
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It Iwd to ttrltt broftdaUo to tb« wind, owing to tbe 
of tile oquilibrator. Tbla »toria witb the aid of 
du motors took tbe airebip to a point near Nova Scotia, 
hut then vanished, and a seoood storm which bad been 
forming over Cuban Waters for three days began to 
affect the airship, although 1,800 miles away Tho wind 
flowing toward the storm center was so strong that the 
motors oould not be used, and the airship was taken 
southward out of Its course. Had the “America" 
been able to lift Its equlllbrator and scud before 
the wind, it would have been carried more than 
half-way across the Atlantic Inside of two days by 
the first storm: for the meteorological charts show 
that this storfii traveled to within a few hundred 
miles of the other side before It was spent As a 
rule, it takes from three to four days for a storm to 
cross from the western to the eaetem shores of the 
Atlantic Ocean As Is well known, the winds of a 
storm always blow toward tbe storm center. As a 


storm renter moves up our (onst, the winds blow to 
ward It from the northeast, but when It itasBcs beyond 
us out to sea, it Is followed by westerly winds It la 
Mr. Vanlraan's plan to start after a storm center baa 
passed from 800 to 1,500 miles out to sea Then on the 
wings of a western wind, ho will be cart led toward this 
center, which. In the meantime, will be moving rapldU 
across tbe ocean. By driving his alt ship at the rate 
of 20 miles an hour, he will sucieed In moving faster 
than the storm center, and he confidently exiH'cts to 
he able to cross the Atlantic, under such conditions. 
In less than four days 

Navigating Instruments. 

In connection with the airship expedition. Mi Vanl- 
man has devised a number of Interesting inslrunieuth 
which will Indicate' the dlri-ctlon of his travel and 
also his speed One of these' consists of a coiiihincd 
camera and compass, the camera having Its field di- 


vided Into squares Noting how long a fixed olijc'c l 
on the water below takes to pass ac ross a given ncim 
bor of squan'M and knowing his height above tho 
water, as Indicated In tin bnroincdc i , ho will be abb- 
to determine dc'flnilely his Hjcfc'd over the water, and, 
hv icfonlng to till' conip.iBs, his direction ol travel 
The only flxi'd objects on tin ocran are tin? wlille cajis 
It will be recalled tlial, although waves ti.ivi'l, (be 
waloi that forms them is iirartli .illy stationary 
Hence the foam of a white ca|) may be ennsldi'red ,y 
flxi'd object on which observations may Is' made In 
addition to this, Mr V'lmlnian has Invc-ntc'd a scxiant 
of an Interesting type, foi use on tin cxiiendliicm 
Despite tbe sensational natuie of the exiicdltlon, Mr 
Vaiilman cannot be consldeied a iiii re adyenlimi Hi 
le Infi'iisoly Intercsti'd In nncli.mlcs find liivinlbui and 
In no other field doi s In i oiihIiIi'i tlml then an mu h 
posslbllltb'h as In tin fiitiin ill eadnoiigbt of lln air 
the cllrigibli bnlloiin 


Electricity 

Expsriment In Purchasing Electricity. —The work 
of electrifying the linos from Lauban to Konlgszelt Is 
soon to be begun. The current for these lines will be 
bought from commercial electric power ststlons, In- 
stead of being supplied by a power station built by 
tl»e railroad itself. The decision to purchase power 
was made In order to determine whether th!^ would 
be a cheaper way of operating the line than if the 
power wore generated by a station built especially for 
the railroad. 

Telephone Precautions in Gas Works,— An Investt- 
gstlon was recently made In Oermany to determine 
whether any accidents had ever occurred In gas works 
by the Ignition of gas with sparks from the telephone 
apparatus. No such oceldonta were reported, although 
It was found that gas could be Ignited If It were pro- 
jected upon the Instruments while they were In opera- 
tion Hence the Assoelatlon of Gorman Gas and 
Water Works has derided to permit tho use of tele- 
phone's In gas works, but requires that they be pro- 
tected The hells, for Instance, should be covered with 
a wire gauze guard 

Reatorlng Sulphated Cells.— A method of restoring 
sulphatc'd storage cells was recetilly deserlln'd In the 
Journal of Physical Chemistry It U rceomini'nde.l 
that the cell be restored by charging It at the iiHual 
rate In a solution of sodium sulphate The sodium 
sulphate should be pure, and the best concentration 
U found to be 200 grammes Na,SO,10H,O per liter 
A flO hours’ charge should be aufflrlent to restore the' 
cell The rost would be exceedingly small as compared 
with the method now sometimes used, of charging the 
cell at half the normal rate for s long time In the 
ordinary battery arid 

Cactus Telephone Polesu— According to a recent 
press report, iho government Is about to build a tele- 
phone from Tucson, Arl'zona, into the Cstallnas, for 
the forestry service The building of the lino will be 
rather difficult, owing to the rocky nature of the 
country, which will make It Iraposslblo in some places 
to set wooden poles of the ordinary type It has boon 
proposed that in the esnyons tbe cacti growing along 
tbe lino be used. Brackets will be fastened to the 
cac'tl, and the wires will be supported on the brackets 
In the usual way. This type of pole may be adopted 
wherever eaelug grows along the line, provided It does 
not require too much sigzogglng 

The Boston Electrical Show of 1912.— Plans are 
iindor way to make the oleotrlc show in Boston, from 
September 28th to October 26th, 1912, tho largest elcc- 
trleal exposition ever held In tho world The entire 
Mechanics Building In Boston will be used This 
building has 106,000 square feet of exhibit space, not 
counting the halls and aisles, and a si-atlng eapaelty 
for over one hundred thousand visitors at one time 
It la hoped that this electric sho'w will afford an 
Impressive demonstration of the poeslbllUleg of elec- 
tric development, particularly In New England There 
seems to be a wide-spread electric awakening In New 
England, which is extending lieyond the cities to the 
rural districts as well. 

Eieetric Cranking f« Automobiles. -Gno of the 
prominent automobiles for 1918 will be equipped with 
a generator and storage battery normally used for 
lighting tbe lamps and Igniting the engine, but with 
the generator so arranged that It may also he used as 
a motor to "turn over** the ehglne, thus obviating the 
necessity of cranking by hand. When the operator 
pushes the clutch pedal, a gear wheel on the electric 
motor will engage with teeth on the fly wheel, and 
tho motor will be operated b 7 corrent from the storage 
battery, to turn the fly wheel and start tbe engine 
tghen the engine starts the motor becomes a dynamo, 
•Bd generates onrrsat to be used for charging the 
jfMim hgtibry. tor lisHiM purposM. 


Science 

The University of the Philippines. — According to 
the Manila Pn c Pnss it is expected that Vlce-Govcr 
nor Gilbert will select several new niembiis of the 
faculty of the University of the PhllipicllieB during 
his visit to the United States Physics apparatus to 
the amount of ♦2.590 has recently been purclussecl 
Several hundred students are now- in attendance 

Standard Time in Portugal and Her Colonies. 
Following the good example recently ts'l by Fiance, 
Portugal and all the Portuguese felonies will adoiif 
standard time. In accordance with the recommenda- 
tions of the Washington Meridian Uonference of 1884 
Tbe change takes effect .lanuary Ist, 1912 Westei'i 
European time (1 e, Greenwich time') will be used lu 
Portugal, the Islands of Principe and Sao Thom^^, and 
Whydah 

A Doable Shooting Star. — The rare (If not unpre- 
cedented) observation of a double shooting star was 
made by the Abbd Versc'haffel, director of the obsorva 
tory at Abbadla, at Hendaye, Frame, at 3 17 A M 
July 22nd, according to a note publlshod lu L Astiom 
vttc The larger of tlic* two coniiioiii'tils was .-Ight or 
ten times as bright as Venus, and left a slight trail. 
It was followed at a distance of about four d'-grecs 
by Its eompanlon, which was as bright iis Vcirjb 
Both objorts were white They moved rather slowly 
from west to east 

' Prof. Schuster to I.ecture at Johns Hopkins — A 

course of lectures will be given Ivetwc-cn October 16th 
and 28th In the phvsleal laboratory of Johns Hopkins 
University. Baltimore, by Arthur Sehustcr, FRS, 
honorary professor of physics In the Unlversltv of 
Manchester Prof. Schuster will discuss the eosnil al 
applications of recent advances In phvslrg explain 
Ing the methods of examining correlations betwe.'n 
solar and terrestrial phenomena, and pointing out the 
problems In solar and terrestrial physb-s that am-m to 
call for special Investigation Mctc'ornloglsta .end 
eltmatologlsts will be Intc-restcd to know that the- 
lecturer proposes to disprove the existence of Ed 
Brtleknor’s SB-year meteorological cycle 

A Martyr to the X-Ray.— Dr Hal l-Edw arils, of the 
Birmingham University, according to the Enah'^h Mr 
I hcinlc and World of Pncnn. has not Is'cn sp,Hrod 
the payment of a heavy price for the benefits lu' has 
ronforred on mankind by his resc*archch In X-ray 
photography A short time ago both bis arms wen 
amputated as a consequeneo of the dangerou.'. expert 
incuts he had carried out Hc' has just made ^be 
novel suggestion that photography should Ice jiiclucicil 
lu the ordinary university eoun.e of training The 
connection between photography and art. h*- thinks 
has been overrated Nothing has Ii-IiicmI aelenre more' 
than photography of late years, and It should, there- 
fore, receive more attention than It does at present 
In tho education given both In sthools and In the uni 
versltles. 

The Telepkoae and the Phonograph.— A nproarh 
which has often been raised against the telpiihcine Is 
that It leaves no trace w-hutever of the conversation 
transmitted. Thus, a telephone conversation can never 
figure In a law suit. It Is not surprising, thc'refon 
that for some time past efforts have bec'n made to 
devise an apparatus by means of which a permanent 
record can be kept of the words spoken over the tele- 
phono, and the phonograph has often bc'en thought of 
In this cmnnectlon. According to a note reproduced 
In La Jfaturr from TjBlcttncista, Prof P Perottl has 
Just scored a success In this direction The telephone 
receiver Is composed of two loud-speaklng telephones, 
one of those is furnished with the usual mouthpiece: 
the other Is connected with the vibrating membrane 
of a Pathd phonograph The current required for 
this telephone Is a little greater than for ordinary 
Installations. The phonograph record can bo made to 
raprodooe the spaseh la the usual manner. 


Engineering 

A Tunnel Under the Yangtze. — It is st.xtecl, nii i hc' 
authority of tbe London and China Tih graph, that a 
report has been maile to the vberov of Kliuigsii lUi 
the miieh-ialki li-ot pioject of a bridge' over the VuiigUi' 
River Thc' n-icorl Is said to be adverse to this jiro- 
Ject and to advoiiitc a luniu 1. as morn piaetlcuble 
and much less (‘XpeliBlve 

A Year’s Progress at Panama. - Tin tolal amount of 
excavation in Hu Allanfii, (mlial, .iiid I’.uifb divi- 
sions during Ibi fine al >i'aT w.is ,11,804,120 

(iibk yards q’heic wi, exiHMileO in tie’ Atlaiitb 
Division 6,718 018 eubb yard- The total exeavatloii 
In the Central Division was IS r/22,n02 cubic vaiiia, of 
which 16,221672 cubic viiids weii- removed fioni the 
Culebra sectinii, Inrallv known as Cnli'bra Cut, and 
the remainclei— 2 !0I 020 i iitin vards— tiooi tho Cliii 
gres River ><('< tion Fxi avat Inn in tbe I’ac ifb Division 
aggrc'gatc'd 6,642 016 c nlili vard.o 

Photographic Views of the ‘'LibcrtA Tiie photo- 
grai'hs of the w r<'c k of Hie 'l.itierti''" show how similar 
were tbe I'ffects of the' I'xiilo-Hon of bc'r magaylnes to 
those obsc'iM'il on the 'Maine" This Is not surpris- 
ing In bolb cases fin eiucgc of a large amount of 
explosives was sncbb'iilv ilevrloped at a point many 
fex't below the snrfaii' nl tbe water The' resulting 
gases unable to i seapi tbrongli (he biittoiii or sides 
of the ship being ti-sistc'il b> tbi' inc uinpreSHlble 
watei, expc'iicieil their energy In tearing apart the 
dci’ks above anil loMlng Hum liaik, forward upon the 
bow, and to the ri'ivr nicoii the siipi-rstnir tiin- 

The Latest Atlantic Liner — Not a gn at manv yoara 
ago the ni'w Amlioi Hnei Cami i nnia ” tbe latest addl 
tion to the fleet of liirgi' passenger shlics on the At 
biniii Would hnvr been lialled as tbe biigi'st ship 
afloat, bill so I ipid is the Ineri'a.c' In length and si/e 
that a handsonn '-hlic of Hits class wdl hII|i Into a 
jiort like New > in K on In i maiden voyage with 
searci'ly mine Ilian a iiasMlng uolbi She Is 6 !0 feet 
111 length and at full load dlsidaii. iT.uno toTis Built 
al the vaids ol D & \V Hcncb'csou & Co, l.tcl , shn 
Is not onlv the laig. '-( v ssi 1 lauin heel from that yai d 
lull Is th. most np-todate vessel possessed bv the 
Anchor Ulnc- 

Widening the Corinth Canal — Tbc' i anal whb h cuts 
the- IsHiinus of Coiinlh was oim ned In lStl8, Its ro'ite 
being Ho- s,ime as that nvei wbbli the- Uoinauh tried 
iinauc ( essfiilly to (Oiistnnt a c 'dial In tbe lime of 
Nero AUbougli It shot li ns tbe Jouinev fcom the 
Ailrlaln to tlie Ptr.i i.s liv 2oJ inib s this (aii,al has 
been little Used bv foieign s’e.imshlps, on account of 
Its narrowness and Ho' stiong enrrent wbleh makes 
Hie passage ilangeions .end II has hardly bi'cn sue 
(I'ssfnI a.s a finanda! enfeiiirlHe Operallnns leave now 
lieeii Icegiin, bovvevi'r to widen the canal, so as to 
make It navlgatilc' Un vessids of tbe largi'st sl/e Tbe 
cost of the improvements is estimated at $160,000 

Advantages of Internal Gear Drive— The- advan- 
tages of gears ovei chains as a motor-truck drive may 
be enumerated as follows The gears can bi' properly 
Inclosed and Inbrleati-d and any range of reduction 
obtained Tin differential cun be run at a higher 
speed and heriee at legs strain and bighei effleb-nc v 
than chains The bevel gear reduction laii b. male 
ono to two while with the chain the- I'evc'I ledinHon 
la found to be In general one to three and nm to four 
The formc'r, therefoic, la a more efficient bevi-l gear 
because the effic lenc v of the bevel ge.u d, i re.lS'-s wbeii 
tho ratio of reducHon Ineroaaefl The sidi' ewavlng of 
ears causes eliaina to get nut of Urn and thus in- 
ereasea wear Tho stretch of thi' cliMln must Ire taken 
earn of from time to time bv re id lu‘ I nic'iit of tbo 
radius rods Both radius rods must be given uniform 
readjustment or the rear wheels will not run In line 
Fow laymen can do this Bevel gears are at al! times 
In positive relation to one another and do not require 
raadjuatment 
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Three Comets Now Visible 


i 

Dircction.s How to Find Them 

, 1 

V 




Hy I’rof. S. A. Mitchc’ll, ('oluinbiu l'iuven*ity 

. 


Uiafn'am of Brooka'a comet. 


vlslblr to the naked eye 
tie in tlie morning ekv, an 
with an opera glass or ar 


iiionllis Ik fore tlir end of Se])teintx>r The sixth 
I iinii i fill (lie 'ear known In astronomh al iirrles as 
(Oinei J I'll I, was discovered abroad on the evening 
of Sepli inbei H'lrd, bv tlnenlHmd whlb the seventh 
I oniel lit loiuet a Till was jileKed up on th< morn 
Ing of .^1 pteinbi r 2'>lh bv Ilelgjawaky, making It the 
lirsi ( oniel ( \ei dtscoveud In Uussla 

Fill a few davH after the disc oven It apiHsired as 
if llelgjawskv a loinel weie going to fulfill tin wish 
foi a billliant loinet expressed bv tho wrltir 'n 
SiiKMini Amkhiias Septeinber 3oth page I’hb On 
Heidenibei 30th, the morning after Its diseoveiv on a 
lalher bilghi skv due to the coining of dawn, Frot 
Frost at the Yerkes Observatory saw the i omet’s nu- 
cleus ah blight as Hegillus the i liief star In the 
"Sickle,' with a lall 3 or tl degrees in length Under 
sllghtlv mine favorable clrc nmstaiu es, the comet would 
probably have been as bright as tlalb-v’s, when this 
Interesllng visitor was iiresent In the morning skies 
I’nfoi tiuiatelv however, the comet did not live up 
to expertatlons so that now we have not a eomet 
In the skv so brilliant tlial all niav see it without the 


iieeeMsary to cal 
will be In fntine 
iienlloned In the 
A vimii v\ Si'p 
computed on the 
ig In a parabola 


made Heiiteniber 3011), Oelober 1st and 3rd The ele- 
ments weip 

Time of perihelion passage T •=: 1911 

Oct 11), d 26 G M T. 
Fi-rlhellon minus node m— 71 deg 39 min 

l.ongltude of node q = hS deg 44 m!n 

Inclination * — 98 deg 38 min. 

Perihelion distanc e . <[ = i) 0304 


at am linic‘ dcuiends on five cjiiantitieh which are 
railed tile ihnuntn of the orbit The plane of the 
comet's orhlt In hpiice Is defined bv Its ic-lallon with 
respect to the ecliptic, and It takes two quiintiftes lo 
express this One of tbchc quaiilltles Is the line in 
which the comef's plane and that of the earth, or eclip 
tic Intel sect Tills Is c allc'd the tim of norlri The 
other Is the angle lietween the two planes, or t/ic Ii- 
iifilioti When the c oinel crosses the ecliptic, passing 
from the south to I he north sldcp It is said to be rt 
the HHc ending nude (svinhol, v ) To determine the 
clhectlon of this line In spaec' we need the longitude 
of the ,iHc ending node, which Is the angle in the plane 
of the caliiitb finni the- Vernal equinox to the ascend- 


of the orbit This Is tailed the 
lun and Is the angle In tlie plane 
c ascetuUng nodf to ihc la'rlh.dloti 
element Is Ihc distance of the 
when at pel Ibcdlon, .incl the fifth 



met a position gives two 
n and declination, and 
elements three tomplete 
fllcvloush It would 'le 
be exact curve In which 
V' rv siiiall section of Its 
ibeied that the center of 
Inc d about It and Is dim 


dilate’ the ilglr iiMciiMon and declination whlcli the 
comet wll’ liavc- at dales In the future A compailson 
of tne . ale cilatud plai es and those obseived will give a 
uieaiiH c)l estimating Ihe acriiracv of the c oraetarv 
orbit 

Ordinarily the three ccbsc i vatlons used iiv the ral 
culator for Ihe comet's elements are Ibose flist iuil> 
lished. which generally conic on siicceasive nights 

A cablegrwp from Piof Kcdcokl of Mel, Ger- 
nianv, to 8“rof Fb kering of llarvaid rollege and 
by the latter dlttrlbnted to Anierlc.aii usironomerr. 
gave the Information tliat Knbold had computed an 
ephemerle for BelgJawBky's comet from observatlom 


Brooks’s comet September 22nd, 1911. Photographed 
with lO-ittch Bruce teleacope. 



BelgjBwsky's comet September ROth, 1911. Photo- 
graphed with 10-htdi Bruec teleacope. 


Path of the comet* hi Virgo- 


The ophenieiis for Greenwich midnight follqrwB' 

RIOHT ASCENSION DECL1NA1*'0N, 

19U Oct 5 12hrB 1 rain 39 sec. -f 12 deg, 11 min. 

9 12hrs 67 min 53 sec 11 deg. 38 min. 

18 13 hra. 60 min 4 sec 7 deg 46 min. 

17 14 hre 30 min. 80 sec. 2 deg 16 min 

A glanocj at the above elements at once showed to 
the expert astronomer that this was a most unusual 
oomet Here was a comet moving almost at right 
angles to the plane of the ecliptic, and remarkable for 
that reason The unit for measuring distances to 
comets Is the distance from the earth to sun, and 
here was a comet coming within 3,000,000 miles of 
the sun This Insured that the comet would be a 
brilliant one, but the perihelion passage occurring 
on October 10th told that the comet would soon 
dwindle In brilliancy The right ascensions and d«'> 
llnatlons of the comet showed that It was moving 
south aad east and since the comet was visible before 
sunrise, this meant tbst It would become Invisible In 
the glare of the sun, lo be seen later In the west after 
sunset On October 17th, Belgjawsky’s comet set .it 
7 o’clock, and may be now seen shortly after sunset 
at the position given on the diagram above. The 
comet Is now but a shadow of Its former selt 

The photograph shown is one by Prof Barnard on 
September 30th at 4 34 A, M with an ex|)ogure of 
only five minutes The tail was 6 or 6 degrees long 
lo the naked eye. but the exposure bad to be cut 
short on account ol the approaching dawn On Oc- 
tolHir 4th, another photograph by Prof Barnard shows 
a tall of about 8 degrees, sllghtlv curved The convex 
side was toward the north with a streamer extending 
southward at an angle of 80 degrees with tho main 
tall ('onslderable striictiirc showed in the main tall 
and It had a shredded appearance On the next morn- 
ing the sky was very hazy and Prof Barnard could 
see only the nucleus The orlgliia! of tho photo- 
graph of Septenrher 30th here reproduced Shows 
much detail about the <oinet’s head with a system 
of many streamers which go out from the head 
and give tho tall a fan shape On this same monilng, 
comets Brooks and Belgjawsky could be seen at the 
same time with the naked eye— the former In the 
northeast near the handle of the Dipper, and tho latter 
In the east near the horizon 

Brooks's Comet. 

• Brooks’s has been a most Interesting oomet because 
It has remained visible for so Img to the naked eye 
On Octolier 21st, this comet rise, at four o'clock about 
20 degrees north of east, and ilses about the same 
time for the week following, but each morning more 
nearly east Brooks’s comet may be found from the 
diagram In the constellation of the Virgin It will 
b« seen from this diagram that the paths of Belgjaw- 
sky’s and Brooks's comets cross each other, but at the 
present time, the former Is visible in the evening sky, 
east of the sun, the latter in the morning aky, west of 
the son. The exquisite photograph of Biooks’s comet 
by Prof Barnar,^, reproduced here, was made at 9 10 
F M,, Septemtier 22nd, with an exposure of three 
hours and a half, and shows a tall for about 9 degrees. 
The trails of light on the photograph are tho stars 
which become olongatod to lines of Ugh, as the comet 
moved with respect to tne stars while the photograph 
was being taken The comet was followed closely for 
the 8 hours 30 minutes necessary to make the ex- 
posure by keeping the' eye constantly at the eye end 
of the telescope attached to the camera for guiding 
purposes 

The diagram of Brooks's comet shows that It was 
picked up about as soon as it possibly could tie. /The 
diagram also shows that In November the comet will 
be moving directly away from the earth and will 
dwindle In brightness very quickly 

Qiifniaast Comet 

This oomet is fainter than the other two, and has 
suffered In consequence. It was discovered IS degrees 
from the North Pole, On October 18th It was in the 
middle of the Northern Crown It paaset almost due 
south about a degree a day tvotn the Northern Oro);^ 
Into thf Serpeot. ft Is very slqwtf increaglof » 
brlghtnem. , 
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Abstracts from Current Periodicals 


Phases of Science as Other Editors Sec Them 


FiMlcf In Art and llieir Scientiflc 
' Ex pbuwtloa 

T ^lEl frateaque ibu alwAye had tte place In art. 

Jh’obaMy the commonMt example of the artlat's 
indigence In peculiar vagarlea ol hU creative fancy, 
arpi the gargoylea which adorn oertatn portione of 

P lo atructurea. Some logical juatlfloatlon for the 
duotion of theoe groteeque fluuree 1b derived from 
tymhoHcal Blgnlfloance attached to 

. Now and again In a work of 

la found a similar element of 
freak, though It la not always easy, 

In such cases, to divine the author’a 
reasons for resorting to such pecuHur 
eccentricity Two famous Instances of 
this kind are figured In our illustra- 
tions, reproduced from the Illustrated 
^lOndon A’fU'* The first of these la a 
copy of iJolbeln’s “Amhassadors," In the 
foregronnd of which, api»arently with- 
out relevance of any kind, appears a 
skull, distorted almost out of recogni- 
tion, Its outline being roughly fish- 
shaped There has been a good deal of 
discussion as to the significance of this 
picture The explanation which bears 
the greatest semblance of probability Is 
one given by Miss Mary F 8 Hervey, 
according to which the two personages 
appearing on the painting are Identified i 
as Jean de DlntcTllle, Ambassador from | 

France, to England In 1538, and his j 

friend Georges de Selve A recent dls- ’ 
covery has placed beyond question the 
coirectness of Mias Hervey’s conjecture | 

A companion picture to the one hero re- 
produced has been dlseoyered, on which 
the same Jean de Dlntevllle appears, hts 
name being worked Into the hem of his 
garment The evidence Is such as to 
fully establish the Identity of the Am- Holbeii 

bassador As regards the mysterious 
skull In the foreground. Miss Hervey 
tells us that Dlntevllle had become nc- 
qualnted in England with Holbein’s 
“Dance of lieath" aeries, and had 
adopted the skull as his personal badge 
Our second Illustration shows a view 
of an extraordinary portrait of Edward 
VI This portrait la ao distorted that 
It presents a normal appearance only 
when viewed through an aperture In a 
screen attached to the side of the frame 
The painllstg Is described In the cata- 
logue of the National Portrait Gallery 
aa "Edward VI; King 1637-1653, Paint- 
ing In Perspective, 1646, by a French 
Artist ’• It Is difficult to imagine what 
motive the painter might have had In 
choosing this strange method of pre- 
sentation. unless It was purely a desire 
to do something unusual 


not Inhabit those parts of the world until durlnt 
after the great lee age, that he did not evolve f 
lower animals In these regions, and that the ftrsc 
of Interring the dead, instead of leaving them at 
mercy of wild beasts, was a very ancient and unive 
custom among primitive races of man 
"The regions explored are a small fraction— poas 
five per rent — of the area of Tertiary formations of 


tologlst, and too difficult and dangerous for 
search even to-day But If II is opened up I 
tlon during the next half contuiy as tht 
States have been In the past fifty jears, we 
to find there the remains of Tertiary ancestc 
along with those of varhnis lower races o 
which are believed to have originated In th 
If, after a thorough seauh, this belici Is no 


“ AnbaModors ” with the mysterious skull in the foreground 


The Influence of Environment on 
the Composition of Wheat 

T he variation in the composition of 
plants of the same six i ics whi-n 


ject will undonhtedl) l 
students of physlolog 
The monograjth In qm 
pared by Mr J A T.e 
lullaboratlon of Sliernii 
lb entitled "Trl-Local i 


In 1903 with the (> 
Olficp of Grain In\ 
Bnrean of Plant Indi 
In growing wheat ft 
Inal seed lontlnuom 


Man’a Foadl R«nains 

D r. W. D MATTHEW. Curator of 
the American Maaeuro of Natural 
Hlatory. has given the following in 
formation to the editor of the New York 
Time* In answer to a curloua corre- 
gpondeht, who aaked "How do scien- 
tists account for the fact that so very 
few fossil hviman bonea are found, while 
tboae of animals, that seem td have 
lived In the same period, are plentiful?" 

"Human remalna," aaya Dr. Matthew, “arc found 
only In the latest geological formations No authen- 
ticated remalna are Older than the Pleistocene (M>och 
(Ice age). In North Araeadca they are all very late 
Platatooene. They are not eepeclally rare as compared 
with the remains of lower animals, but most of the 
finds are due to Interments of one kind or another 
‘'In the older formations (Tertiary and preceding 
periods) Ute bones of extinct animals are found, some- 
times In alMBdgiice, but no remalne certainly attribu- 
table to man or to Any direct ancestor at man have 
)ieea found. All reports to the contrary are baaed 
oi)'QtiM)tio(M)le or {nsuffldent evidence. These facts 
are true th* ingtona which have been extensively 
exptqrad 6^ ftusyll rtemalna, via., the greater part of 
Suropn, n large pidrt of th* United States, and minor 
tfism In dthar part* of tb* werM. 

"fh« nhlimw inter*!)*** gr* that man probably did 


The "Painting in Perapeetive’’ of Edward VI. 

same nature known or believed to exist lu dlHerent 
parts of the world. There are vast areas of promis- 
ing "hadlaDda’’ in every continent, which have been 
little or not »t all eearched by foesll hunters (these 
gpeelmeas are very rarely noticed or rocognlaed by 
others). Even in the Woetern Stales, fifty years of 
exploration are- ao far from exhausting the field that 
every snmmer some expedition reports finding extinct 
animal* hithei{to unknown to science Novorthelcas 
we know smough to make It very imp-mbable that the 
ancestry of man will be found fa th* Tertiary of North 
America. There Is a great deal of Indirect evidence, iu 
the preeent dtatrfbutlou of the races of mankind, and 
what la known of the history of their migration, and 
from other ■owe**, all pointing toward Asia, and espe- 
daUy Cantral Asia, as the original home of the race 
and the theater of ita evolution during the Tertlarv 
period. This la unexplored territory to the paleon- 


In Inflnoncing the conipi)Rlllon of cro 
The ptacUce of trying to Improve ciopn In one loc 
lly, which crops are to be grown In another localtl 
of widely different climatic conditions., should be di- 
couragod Crops should be Improved In the lo. al 
In which they are Intended to be grown, or Hu sf 
should be selected from ft region which has blinl 
climatic conditions 

Rodgwra’s Flight Across the Continent 

A viator C P Rodgers reached Chicago nt noon 
Sunday, the 8th Inst Ho (oven’d the ml 
from Hammond.'/Ind , In 24 mlnnles, aflat a delay 
two days at the tatter place on acionnt of liulenK 
weather His total flying time fni the ml 

was 21 hours and 63 minutes Dm lug the next tbi 
day* Rodgers succeeded In re.K'hing Kansas Cl 
1,483 miles from New York, and about half-way acn 
the continent 
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Italian battleship "Regina Elena.’’ 


" Emanuele ’’ class. 1905-7. 



Italian battleship "St. Ron " Also "Filiberto.” 



Italian battleship “Roma." 


"Emanuele" class. 1906-7. 



Relative Strength of ti^e find Turkish Navies 

A CcMnparison of FitrhJpncii^t and Modern 


twoeu thp rival QeeU. should lurnlsh its I J 

quota of that techuleal Information, uimn | T 

which the designs of fighting ships are based ^ pL , |( 

and by whhh rhanges lu the strategy and T ^ 

lactKH of the future are modified Thoa.^ 

of uH who havo followed niodorn naval hlu- 

tory with any close attention will call to m . ,i.. — .i — ....i , , - — 2 

mind the historic fight between Chilian and ^ 

Peruvian ai niored ships, and the value Uisplscemont, lO.ooo toiw Cpeed, t7 knou 


DUplaeementt U.SSStoDx 32 r, kni>t« Bolt, io inci, Cnn* i two lainota, n 

Italian battleahip "Vittorio Emanuele." Four ships. 1904 > 7 . 


which was placed upon the technical re 

suits of that struggle. .. — ■■ 

The principal object lesson of the present 
war between Italy and Turkey la that of 
the great value of the command of the sea 
War had not been declared many hours bo 
fore the Turkish govornmmit found Itself 
as absolutely separated from Tripoli, tnc 
cause of contention, as though that placo L— _______ 

were located upon the planet Mars instead DUplac«n>«m, 
of upon the opi>oaltu shores of the Medl 
tei ranoan Sea 

The situation will turn the minds of nil 
thoughtful Americans to the far-distant 
Philippines, Hawaii, and the Panama Canal, 
and the question will be asked "Is not 
four, rather lhau two battleships a year 
the correct standard, If we are to hold these 
distant iiossesslons bc'yoiid all possibility of 


Granting that In the strength of their land 
forces th(‘ Italian and Turkish nations are 
fairly well matched. It Is evident at a glance 
that the disparity In tbo naval fortes Is so 
great as to render thc> iiresent contest on 
the high seas almost farcical If the Turk 
isb navy should give- a good account of It- 
self, It will certainly not be because of Its 
strength In ships, guns and num With 
few exceptions, all the ships Turkey pos 
sesscs wc>re obsoh le tieforo the keels of the 
modem Beets of the' nations were laid 

The Turkish Ueet consist of three battle- 
ships, the "Hairredln Uarbarosse," Iho 
"Torgucl Rcls" and the ’'Messudlyeb ’’ The 
first two are cast offs of tho German navy, 
whlcli wc'rc- built twenty years ago and 
wore unloaded on Turkey last year Thc'y 
were formc-rly the Krleclrlth Wilhelm and 
tlm Wlessenlmrg, and they carry, each, six 
IMnch guns of an old pattorn. In three 
centerline tuirets Tho armor is of the 
old ccimpound lype and tho original speed 
of the ships was 17 knots The third bat- 
tleslilp, the ' Messudiyeh ” built In 1H74, le- 
constructed la lltOL’, U of 10,000 tons dis- 
placement, It; knots speed, and is armored 
with two l)2-lnch guns and twelve Cinch, 
and protected with 12-lneh Iron armor 
These throe battleships combined would be 
no mutch for any one of the modern Italian 
battleships 

In the protected cruiser class, Turkey pos- 
sesses three modem vessels, the "Hamidteh" 
and a sister ship, both of which were built 
lu Euiope They are of 3,800 tons, and jU 
knots Bjieed, and carry two 6-inch and eight 
4 7-lnch guns Another modern vessel 'g 
the ‘'Modjldleh," of 3, .330 tons, built by the 
Cramps, In 31)04 This Is also a 22-knot 
vessel, carylng two 6 Inch and eight 4 7-lnch 
guns All three of tlicso ciuisers rely lor 
protection on a 4 Inch protective deck 

The rest of the fleet Is made up of four 
obsolete vessels, of 2,400 to 5,000 tons dis- 
placement and 12 knots design speed, built 
In the 60's, canylng Iron armor and four 
6-Inch guns, which are to-day of practically 
no value Two 776 ton gunboaU, built In 
1906, a 500 ton gunboat built In 1907, one 
of 775 tons built la 1890 and seven of £13 
tons and 12-knot speed, built In 1907-09, 
with eight other gunboats of 200 to 600 tons, 
and 12-knot speed, complete the list of larger 
v«M0li of the Turkish navy 

In dostrojers Turkey possesses some mod- 
am vessels, including four of 620 tons and • 
over SO knots, and four of 305 tons and 28 
knots. The navy Includes also fourteen tor- 


, 10.0«)0 toiw CjMied, 17 knot! Bi.itJ||P|^ Baas i gli ll-lncti ; eight 4-lneh. 

Tarkish battleuMp "Torgnd lujp Akw "H. BwbsirMM.’’ 


Tnrkkh cruiaer "Ha«Misk^ Ciass of three shipe. 



jl, HU). aptH'd, 90 Xdoi*. Belt, U-Oith Uaaeiuu U)-inoli, two s-hicta, 

Italian armored erniser "Varesa" Throe shipe. 1899 - 02 . 



PtsplaoeBtoBt, ia,Ua>opc ipes^IrkUk^ tow tOdsoh, sight r.S-htdi. 


pedo boats, built between 1901 and 1907, of 
26 to 27 knots speed 
From the above enumeration It will be 
seen that the Turkish navy is Incapable of 
fighting a fleet action with a modern navy 
Her fast cruisers, lu the hands of skllfull 
and daring officers, might prove effective in 
damaging Italian cominene or threatening 
the line of Italian communications, a’ 
though Italy’s fast cruisers should Ix' able 
to capture and destroy these vessels or 
drive them under the shelter of Turkish 
land fortifications 

Tho Italian navy Is worthy of a maritime 
people who have contributed largely to the 
development of the modern types of war 
ships The battleships in particular arc 
noted for carrying unusually heavy anmi 
meats and possessing speeds that arc higher 
than the average of other navies The most 
important vessels are three of the "Conti 
dl Cuvour’’ class, 21,500 tons and 22 5 knots, 
which are the first battleships to larrv thir- 
teen 12-lnch guns, nine of them In three 
3-gun turrets and four in two 2 gun turrets, 
all on the center line Praetlially completed 
is another fine ship, the ‘‘Dante Allghlcil," 
19,000 tons, 23 knots, whUh will taiiy 
twelve 13-incb lu four 3-gun center line 
turrt'ts 

Of pre-dreadnoughts the Italian navy pos 
iosscs four of the "Vittorio Ema- ’elo" 
class (1904-7), vli , the "Emanuele,'’ "1 Ina 
Elena,’’ "Napoir’ and "noma") 12,625 ..ins, 
21 knobs, carrying lu tuirets two 12 Inch 
and twelve 8-lnch. and protected by a lO-im h 
belt of Ternl face hardened armor The 
"Bcncdrlfo Brin” and ' Ueglna Margheiltn" 
(1901), of 13,427 tons and 202 knots are 
heavily armed, but lightly protected battle 
ships, mounting in tuirets four 12 b. four 
S’s and twelve 6'8, and protected hv a Itelt 
of only 6-lnrh maximum thlekness Tlie 
"Sa» Giorgio" and "San Mareo” (|0o8), of 
9,830 tons and 23 knots, cairy foui lO's and 
eight 7 5 ’b. all In two-gun turrets Tlu‘\ 
are protected by an 8 Inch belt The ‘Pisa ' 
and "Amalfi" (1907-8). of 10,118 Ions, 23 1. 
knots, (urry the same armament and belt 

In armored vessels the Italians also pos 
scss lUo armored ciulseis, of 7,400 to 9,,S00 
tons ( 1807-1902), which are of the same get|- 
cral class as the "Cristobal Colon,” of the 
Spanish war, and the "Kasuga" of the 
.lapanose navy These aie the ‘ Gui Ibaldl," 
“Varese" and "Frainesio F<Truc( to," of 7,400 
tons and 20 knot Bpt“ed piotected by a 6 Ini h 
belt, carrying one lO-lnch gun and two 8 huh 
In tuirets and a broadside of fourteen 6 liu b 
The other two are the "St Bon" and "Fili- 
berto," 9.800 tons, 18 knots speed, O'ln-liu'h 
belt, lairylng four 10 Inch In turrets and 
eight b-liK'h and eight 4 7-4nch guns lu 
broadside The “Carlo Allierlo" and "\cltnr 
Plsanl" (1895-96), 6 500 ions and 19 knots, 
arc protected by a 6-lnrh belt and mount 
twelve 6-In( h and six 4 7 inch in broadside 
The “Marco Polo" (1892), 4,583 tons, 10 
knots, protected by a 1-tnch belt and mount 
Ing sli G-fhch and four 4 7 Inch, dates from 
1892 

The above completes tho list of modern 
armored vessels of tho Italian navy, and 
the fact will be reiognlzed that the ships 
are generally of first-class design. 

Of old armored vessels Italy possesses the 
"Blcllla," the "Ro Umberto" and "Sardegla” 
(1887-91), of 13,500 tons and about 18 knots 
speed, armed with old 13 6 and 6-Inch guns, 
and protected by a t'.i-inch belt Then 
there are the "Dandolo," "Italia” and the 
"Lepanto ” The first-named was built In 
1878. and mounts four 10-lnch, seven 6-lnrh 
and five 4.7 Inch guns The "Italia" and "Lo- 
panto," of about 15,600 tons, built In 1880-83, 
were phenomenal ships of their day, since 
they had no belt armor and yet mounted 
four 17-lnch 100-ton guns. Thsy -were orlg- 
nally hulH for 18 knots. 



Mpeed, SSS Torpedo tabes, tij 



Italian armored cruiser ‘ 




Italian battleship "Regina Margherita. " 



BispUremeul, 13.SB1 tout 8|K>cd, ISkaow Bolt, 4^ luch. Guns: four 1,1 •) inch, 1 hit, n 

Italian batUsship "Re UnOMcto. ’ TVea ships. 1887 - 91 . 
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Small Isolated Electric Power Plants 

Sonic Practical Siurgestions on Building Them 

By Frederick E. Ward 


1 -' hiiHi' Ihp ln\enil(m of the Incandegront lamp, 

IN iibiiltltiR wlilegprcad adoption tor the light 
liiK 111 (I u I'lli iijiK, inaiiv piMBons living outgldn the zonoB 
su|i(ilir(l with iiiiient by central atationa havo deslrod 
III iioBhch,'- Hill, ill liglitlng plants of their own Ilori'to- 
1(11 L, how ever thiH has not been praetleal for the man 
of inodeiate iiieaiiH, hei anni' of ttic large amount of 
iiower 1 iiiiBLimed hi tiio carbon-fllainent lamp and the 
iieieuBtirlly large outlay for equipment and running 
e\|ieriseH 

Uec'iil pingriHH in Die lampmaker h art ban reBul'iul 
In Kl'Ing UK tile tnngBten Illanient, which Is three 
hnii'H ,iK eronoinhal In the ionsiiniptlon of powei as 
lb' old lailiiin lanip so that now an oidlnarj al/ed 
dwelling I an Im' billllantly lighted by so Blinpb> and 
111 ! siieiiKive an iiiitllt as would siuim to plai e this with 
Jn the roach of a great many who cannot get electrhlty 
Iroin (ential Klutions 

The tullowlng description will gl\P first a good idea 
of a HuUahh plant foi the practical lighting of a house 
wiled for a loliil of ahoui eighteen sixteen candle-powci 
lamps As all the lanifis located in the various parts 
Ilf ii house arc not icqiilrcd lo be lighted at the same 
Him, It Is aHBumecl that ordinarily not over seven 
lunips will he used, and that the maximum dem.ind 
on special ok.ihIoiis such as receptions ot parties, will 
he fell tw'c'lw lainiis to bnin all night 

In cases wljeie a plant Is lo hci Installed principally 
lor lighting, .mil it Is not Intendc'd to operate c*lectr)i 
heating divhcs or ninlois, except In small sizes and 
only occ’astunally llien tlilrtv two \oits is piobablj the 
hest selection that can hi' made foi the system This 
has hoen adopted us a statidaid collage foi the light 
trig of railioad i ai s and tungsten larapmakcrs arc pre 
pared to furnish lanijis for It In c andli'-power of S. 12 
and 10 

The ni'cessatv I'ciulpmenl of a idant consists of four 
pails, the engine the generator, the switchboard and 
the storage battery In general it is best to buy these 
Ircim niiinulactnrers wbo make a specialty of such 
apiiaratus, but the lluiid> Man who can spare the time 
ran no doubi dc'iive ininh irh'asuie from making a 
large part of the aiiparatus bhnself, as herelnaflei 
more partleulat ly desr rlbecl 
An eleetrb llghllug outfit takes u|) but litib mom 
and may be Irmtalled In one corner of the tool house 
garage or other oulbulhllng If one does nol wish lo 
erect a separale bouse' for it In the photograph rn 

Fig 1, is shown a neat power hmrse of lletd stone built 
over a lice spring ,it Ibi' foot of a hill The- s.ime 
engine that runs the dynamo also ciilves a lathe- and 
gi IndBlcniL, as well as running n pump siipplyTiig the 
house tank with water fiotn thi' spiing 
The slrrijilest and most econornlc'a! form of storage 
liattc I c to lute IS known as ttie tccojilate, or couple 
type which consists of two plati s in each jar, stiii- 
pcnled hv hint conneellng straps resting across the 
eclgcB of the adjacent jars Blxteen cc'IIk are retiuired 
lor a thiitv two volt scslein, and tliese having a 
rupiielty of ttiiitv-slx ampere hoots, can be purchased 
for nboiit flfiy five dollars 

SoinetliTies a tiargaln can la found in the way of 
a battel V, Biiltablo for a ceiy small plant m the si-eond 
hand or dtscanlecl electric cihhb' battery of the lead 
tciie t'c lls of this kind, when new, liace a capueitv of 
about 120 airipeie bouts but this Ik soon rcsluced by 
the severe coiidltlons of servtre, and when the point 
jh n ai bed where the cehUle will no longer tun a 
'iiitth h 111 iiiiiiiliei of miles oil a ( harge the battery' 
plans liHci O' 111' replaced by iie'c ones The old idates, 
vchlcb go bai k lO the uielting pot usually can be pur- 
1 based for ciiv little iiionev and, when piopirly 
1 leaned .and UHsemhled In suitable glass Jars, will give 
many monibs of usi fill BercUe 

For those who lirefer to malic Iheli own hallirtes, 
however, some gcsid hints weio given in this ilepail 
inent of the SiiKvnm Amkuii in of Manh lllh, 1911 
A simpler form of ronstrm thm has Ireen devised by 
the author, embodying lli< rnodifh .itlotih shown In the 
upper left-hand cornei of Fig 2, whiir' thr- positive 
and negative elements an seiiarated by a porous 
earthen flower-pot Inste.id of bv strliw of wood 
TIiIk coustnietlon has thi arlvanlage of a i oiisldci able 
saving In labor, aa the lead ijlindeih do not have to 
he nieelv made or riveted, ami of an Iii, rea8e in iiaeful 
life as short-ilflrcuits cannot be formed by active tna 
leiial fallfiig to the bottom of ihe Jar hitviet.n the 
|)lsteg IT. 

As thi eapac'Jty of a cell of this kind is not dlreitlv 
proportional to its weight. It U tnore desirable to make 
thirty-two small celU than alxtMit larger ones. The 


small cells can be connected In two sei res of sixteen 
each, thus becoming equivalent to sixteen cells of 
double the site. For those who have had llttlci or no 
previous oxperlenco In this hind of work It Is recom- 
mended that only one-half ot the batteries he made to 
start with, and that the second half bt> attempted only’ 
after the first series have been put in service long 
enough to show up possible defects 
For a cell of suitable capacity, the containing vessel 
may be a glass jar or a glazed earthen crock having 
Inside- dlinenslonB not less than Inches diameter 
by 5‘»k Inches high The flowor-pot may be 4V4 Inches 
outside diameter at the top bv 4*4 Inehes high Plug 
up the hole In the bottom by standing the pot on a 
sheet of paper and pouring In just enough melted seal- 
ing wax to mi the hole, but not to cover the bottom 
In assembling, put a thin layer of the granulated 
bad In Ihe bottom of the crock J. and pack It down 
Will Stand the flowei-pot P In the middle, and bend 
one strip of 1/16 Inch sheet lead E to tit Inside the 
lint and one to fit outside These “cylinders' may bo 



Fig. 1.— A small power house. 



Fig. 2.— DetaJle of atorage cell and diagram of 
connectiona. 


the aame height as the pcd. and Ihe leimliial straps E 
may ho formed by bemding up strips one Inch wide 
partly cut from the metal, thus doing away with 
rnc'ted connectors Pack the remaining spaces In the 
(lock and the pot with granulated lead (/, up to within 
a quarter of an Inch of tho rim of the pot It is very 
Important to arrange tho connecting straps E so that 
they may he bent to pass out at diametrically opposite 
points close to the rim of tho crock, so as to Icravc 
room between them to lay a square of glass C to serv# 
as a cover Those covers aro neecsasary to catch tim 
finer spray of add that would otherwise fly out during 
charging 

A cell of thcr dimensions given requires a total of 
about seven pounds of lead, ot which about 4% pounds 
aro granulated. Ortmulated lead is prepared by heat- 
ing molted lead red hot in the ladle and then pouring 
ft from a height of about live feet Into a pall of water. 
In storage battery work success depends largely on 
the use of pure materials In selecting the lead for 
granulating reject anything suspected of containing 
solder, elnc or other impurities Never use (he cheap, 
or "commercial” gulpburlc acid, or water that is 
"hard” TTae a good quality of add and either dls- 
tilled or rain water. 

Tho proper electroJyUr to use in the cells Is dilute 
sulphuric add of a speolflc gravity of 1 2 This can 
be purchaaed already prepared, or It can be made by 
slowly adding one part of concentrated add to each 
live parts of water. When the cella are ttiled to a 


point one-quarter ot an Inch above the flow«r.>pOts, the 
level of the liquid should be nearly an Inch below the 
tops of the crocks 

The completed cells should bo arranged In ahallow 
wooden trays, the bottorus of which are covered with 
a layer of dean sand about half an Inch deep. Not 
more than eight cells should be grouped In a single 
tray, on account of leakage of current over the surface 
ot the Jars and through the sand After the jars are 
In place, the surface of the sand all around them may 
be liberally dusted with dry sodium bicarbonate Ibak- 
ing soda) which not only neutralises any add that 
slops over on the sand, but tends to keep the last 
dry, as the sodium sulphate formed is an sffloreacent 
salt 

It is well to remember that a solution of bicarbonate 
of soda In water Is the best wash for use In the event 
of any add getting spattered In one’s eyes, and the 
author recommends that a bottle of this be kept In 
a handy place for use In such an emergency 

'Thirty-two of the cells made as described will cost 
less than twenty-five dollars for the materials alone, 
but to this must be added the cost of current used In 
the forming process, which takes considerable time 

To form tho cells properly a current of three or (our 
antperes should be passed thi ough each series of them, 
either continuously or Intermlttentty for a total ot 
about fifty hours Then they should be completely 
discharged and reversetl, or given a similar charge In 
the opposite direction About ten such reversals are 
required to develop sufDdent capacity (or practical 
purposes When this has been accomplished always 
d. ge the cells In the direction that makes the ventral 
plate positive 

For charging the battery a shunt-wound generator, or 
dvnamo, U n-qulred For those who may care to build 
this part of the apparatus, the design given in Scuen- 
TiKic Ameuk As'SurPLEMK.NT, No 600, Ig tt> bc Com- 
mended on account of Us very complete description. 

A machine built In accordance with those Instructions 
may be made to serve a useful purpose, espadally It 
11 be provided with more modern rlng-ollIng bearings 
and carbon bruBhes, to Insure against the need of shut- 
Ing down for hot boxes and commutator troublea. A 
more modern and dependable generator, however, can 
he purchased for alHiut twonty-flve dollars In order- 
ing a machine It should ho lerjulred to meet the follow- 
ing spedflratlons Volts, 42, amirercs, 5. speed, 1,800 
to 2,000 revolutions per minute, type, shunt generator. 

The most satisfactory kind of power to use for drlv. 
Ing the generator is the small gasoline engine. One 
half horse-power would be ample for this purpose, but 
as yet few engine makers have developed anything In 
so Rraall a size, so tbnt good, reliable engines are to 
be had only in sizes beginning with about one horse- 
power, and costing from thirty dollars upward. Where 
there Is water power available even less than ono-half 
horse-power will give good results, since the wa-er- 
wheel requires no attention and may be allowed to 
charge the battery slowly and for long periods of time 

Where one already has any kind of power at hand 
It may not be necessary to buy an engine to run the 
generator. For wherever there ts a steam engine, 
gasoline engine or a water-wheel already Installed for 
doing other work, a suitable pulley and belt may be 
arranged to drive the generator, and the power thus 
absorbed will be so small that In many oases It never 
will be missed. 

A simple and convenient arrangement ot the switch- 
board connections Is also shown In Fig. E. It la 
necessary to have an ammeter A to measure the cur- 
rent passing through the battery. The most desirable 
ikAle Is one having the zero lu the middle and reodtog 
op to ten amperes on each side, showing etuirgs or dis- 
charge. A voltmeter V Is also a great canvealMice, bht 
Is not essential, as the working of the ge&arator oaiz 
bo Indicated by a 4 candle-power &6-volt lamp. 

In order to charge the storage battery, the dynamo 
must Impress upon the battery’s terminals a voltage 
considerably higher than thirty-two. This n«Km that 
If any lamps are lighted while- the charging is Mnt 
done they will take so mneh current at the tawbaaed 
pressure as to b« qnlckly burned out - Ta guard agathst 
this mishap there are- shown In the .dlafp'am throb 
extra eolla of battery In addition tO 'imftt provtoijaly 
mentiemed. These esetra cells are eidiad e. d. afr f. . 
(counter olectro-motlve force )'>ij«Hvited " 

is to opimse or neutratlM W 

luro that wotOd otharwlse be applied the laat^, tha 
C.e.m.r. con* may be more aaally kaa«« 


»i, mi 


SOnmFlC AMERICAN 


The Inventor’s Department 
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Oddltk* in InvnntioM 

S«r«tr Spwfc Md Draft OiunpOT.— Threatened with 
a fire is Mr own home by eperka pMsing up through 
the stove pipe into the ehimney and alichtinf on the 
■hinRle roof, an inventor reoeatly designed the damper 
fltusteated In the aooompanyiug photograph. It oon- 
abta of two parts, one t which k the damper proper 
Mill the other the spark arrester. The spsrk atreeter 
has a perforated disk which along the eenter lino u 
stamped to form a square socket or a spindle. Mounted 
on this spindle is a handle that oporates the draft damper. 
In use, the spark arrester normally lies crosswise in the 
stove pipe and the draft damper may be operated at 


Combined spark arrsster and draft damp*. 

will by turning the handle on the sleeve A perforated 
plate prevents the sparks from passing up through the 
obimney and it also ooUects soot which would otherwise 
clog the chimney. Whenever it is desired to clear the 
plate of soot, the spindle may be turned, causing the 
spark arrester disk to stnke against th draft damper 
and thus shake off the soot. 

Shoars With Com|HKind Leverage. — Sewsors or shears 
at ordinarily constructed r present th(' simplest ty|>e of 
leverage. Two inventors living in Oregon have sought 
to improve on this by producing a compound leverage, 
at the same time the blades arc so arranged as to afford 
a draw out, thereby improving the cfBoicncy of the 
device, particularly whan cutting heavy inatcriaU As 
will be noted in our illustration, one of the blades is 



Draw-cutting shears With compoand leveraga. 


integral with the liandlc, while the other blade is ful- 
crumed on a screw In the first blade and is hinged to 
the short arm of a lever that constitutes the other 
handle. The fulcrum of the blade jus referred to is 
not fijced; instead, the blade is slo te so that it is 
movable endwiae upon its fulcrum, to oo ponsate for 
the arc of travel of the short arm of the handle lever 
When the bandies are brought U^lbor there Is a toggle 
action on this blade, while its movement upon its ful- 
onim produees the desired draw out. 

Pistol Handles for Ftsking Rods.— Heretofore no 
particular care has been exercised in "designing the 
handle of a fishing rod to suit the convenience of the 
flshsnnao; but a patent has just been granted to a 
Western inventor on a unique handle for a fishing rod, 
which clossly resemblet that of a pistol. Extending 
from the butt of the pistol grip la an auxiliary handle, 
(tf the type commonly used on fishing rods. Many 



naUag rud wHh plsM 


tdvsBtsffM $n olsdsoed for thk double form of handle. 
itV ildwrUMm in onUnary still fishkig may support the 
MmeSkuiiy tnjttdlt tmdsr Us lonsm whUe gra^ng the 
l,i|^l^i%%|ildj|mad. IMd Sfiui,gtve Mm a mu<vh better 


Thumb Knife for Picking Fruit .—A very convenient 
device for picking fruit has been designed by a man 
living in the fruit regions of Califorma it consists of 
a thimble, which may be tied to the thumli aud winch 
terminates in a blade with a keen edge The fruit is 
seized in the hand and the stem is severed by means of 



Pkidng ftnlt with a thumb knife. 


the thumb knife. With such a device as this the ineking 
of fruit is matcriatly expedited and there is no danger 
of tearing the branches or mamng the fruit when it is 
plucked. 

Htshway Skids for Bsby Csrrlsgee. — It is always a 
precarious task to take a baby carnage, stop hy sUip, 
down a stairway. Not infrequently the handle gives 
way and the carnage is dasbisl Pi the txittom Kurtber- 
mow', the yar of bumping down tin' sti'ps cannot be 
ontin'ly avoided, and is injunous t<i the child A IkIUt 
scheme seems to be to employ a device, such as illustraUsl 



Up aad down steps on sldda. 


herewith, which consists in a pair of skids that slide 
smoothly down the steps The skids are p<>rni.niently 
sei'iired to the carriage and normiilly occupv the isisition 
indicated by dotUsl lines When it is desinsl to ur<' 
them, they .oo adjust'd to llie posiuon shown in full 
lines The sk.ds ari' held in tills jiositiou by bars attached 
P) the front axle, which have shding eomieotiou with 
the skids and hence, under normal eouditioii, nmy Ihi 
telescoped with them. 

Self-settbig Target. — ^Under ocrtain conditions it is 
inconvenient, and sometimes uupossible, to provide 



isIftiMtttBg targst. 


manually oix'rated target n'setting doMees, partioularlv 
for long ranges In siii'li eirtiinistHni'cs. the sell- 
settmg target here illustruled slioiild pnne of value 
The targets, which inav he ot any nmiilier desired, are 
inomited on licll-crank I 'vers, wcigliled to keep l.lieiti 
upright When a target is struck !)> a hidlct, the leier 
IS swung on its axis, and tJic toe of llie w('iglits<d arm 
snaps past a leaf cpnng, wlucli serves to n tain ilio 
target in depri'ssed position Target, after target inav 
thus be depressed, but, win n llu' last of the set has bcsni 
shot down, the nlire Serieh of targets is rew t Tlie 
leaf springs whicli Jiohl h<' individual targets are mounti'd 
on a frane which ,8 normally hold in horizontal jxisitiou 
by a ctiunterw'oighl The accumulated weight of llie 
cntin- scries of Is'll-iTank levers is sufticieiit l,o over- 
balance tills <•( unUrweight, causing ltn' frame Ui swing 
on Its axis and liberaU* llu' levers, which theri'upon 
swing liack to their normal position 

Kazor-stropplng Device - Th(' luivent of the safety 
razor has imule nceessarv the use of sjiecial forms of 
razor strops, parlundarlv ada[)tcd for sharpening the 
short liandleless r.vzor hladi s One of these razor slro])- 
lung devjces is dluslraled herewith I'he razoi Made 
IS gripped b\ a small earner euunected hy a iiair of 


Razor-stropping device. 

links U> a Iranii around wdiidi the razor strop ts stretehed 
Owing to the double link eonnis'tion witll tin ( urrier, 
the razor blade is aivvavs niaint.iined at the Jiroper 
angle with res|i(s't to the stnip, as it is moved along (lie 
leather At the end of thi- strok- the two links serve 
to lift th(' hlavit' clear of the slro[), lieriuiUing it to hi' 
turned over to bnng the oppositi' side to Is'ar 

Ever-lcvcl Table fo» Ships JMmiv difTerenl tvjies of 
tahU«s and ehairs have Ins'ii invi iiiid for use on ships 
III time of sloriii As a rule liuv an designed on the 
|g'ndilliitn pnneiple and are arranged to swing n'lativeh 
to the ship, under the aetion of grav it \ I lilts uiaimaiiiiiig 
a eonstant honzonUd isisition 'I’he idijei lion to this 
seheine is that the table or eliatr is a|il to sway, and is 
never is-rfeetlv steadv N'eking to overcome (his dilli- 
cultv, and inventor in Texas has designed th(' table 
picturt'd m the ai'coniiiatiMrig drawing The tabh> top 
is raouuU'd on a ball yoml, which is supjvorted on four 



Ever-level table. 


logs secured to the deck or floor of the vessel. Extending 
from this ball joint, is a rod supporting a heavy weight 
at Its lower end Tlus is the pendulum that holds tin 
table top levi'l However, in order to damp the oscilla- 
tion of the pendulum, four oil cylinders ore altaclied to 
the table legs, wlulo the plungen tliat play in lliew' 
oyliiidcrg are connected by baU joints to the la'iidulum 
rod. The cylinders ore filled with oil and the plungers 
are provided with perforations, to pennit the passage 
of the oil through them os they move lii and out of Llie 
oyhnderti. The viaoositv of the oil tends to make the 
pendulum move sluggishly, but not so sluggishly as to 
prevent the table from keeping its honzonUil position 
aa the ship roll*. 
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Notes for Inventors capaMo of beltiK oompaotly rolled and IwbbinB m 

Au.tudo of PH.en. Office Toward Per- th.n. lla. stn^nKtheuing nmohine. 

. I VI „ ri„, onwu, ^ extendiriK transvertiely of and secured to _ with ttie io»entora Terns on aopJloitloB to thal 

petiml Motion ^ This was LeSSl NOtW Advertlsto* Dsparturtitt of The Sciwramo 1 

IM,|M n, J im.linn ii-s imnnmga UKxihanical Ihls wM a«K«t ISVW Aiouucaii. ' 

niMiinn V. 1,1. h .n nio.. energy that is to No 1,003.764. to Fredenok L. ••ColHnr” a DMcriptivs Term fcr D^Wt- 

U IM,.. Inn. xstiieli werkK and omiraU.H Huntington, N. Y mite.— In the ease trf the fiiiiT<aTHahoeipg Pertatoln* to Ap»wrol. 

J, II , .,.11 II.. uul of any power other than A New Barber's Comb.— A hair-cutter’s Powder Manufacturing Oompsuiy. the 

thii L’l II. r.ihd tlie uuuihuie itaelf and t.omb is ahowii in patent No. I,003,.'i<i8, to P*t«nt Office haa held that the word jpct of the Inmitor !• to obrlate many oh- 

V, In. h III M lime, wiicn onee Htartc<l, will .lames, L Wooda of (kslor Rapids, lowa Clollior, 08 applied to dynamite, is deacnip- JecUonable features and to present to the trade 

I.I. I,. I an ludefiiiile time The 1‘ateni It liai, U-eth whuh gradually diniiniah in Ovo and not registrable, ainoe it would * “r having a plnrallty of Jongl- 

I .. holds that these views are in length from end to end of the comb, with indicate to the tJ^e that it was intended ^oTre”nT*?*ppm!rwh^i*^ktag™^^ 

,. . ..nl with these of the seienlihls whn one edge of the teeth formed wdth inclined for use m coal mining; alao that the color »moolh or wet pavami-nts, the invention hvtna 

li,i\( MU. sligaieil lhi. suliject and an (e jiortion.s and tlie reinaining portion straight "f tlio pookag© in which goods ore plaoed particularly adapted for ns« with cushion 
III. i lle. ( llial me. hiuiical larpelual mnli.m or parallel with the opposite edge of the eannot constitute a trade-mark for such *" “‘rips do not Impair the elastic 

IS .1 plivHi.id imiHissihilHy These vi. ws tisdli, so the eomli iiaii be Utilized as a Rowls, and tliat the Examiner of Trade- properUes thereof 

ean Ik. «n. . essfulh rel.nlP d only hy the gage m cutting hair marks pniperly refused to aUow the appli- gollMS -E ^’Tp^itMiiMMM^New Vort^N V 

exhdnU.m ..f a working mod. l, and while Ties.-Tliree patents “ appearing ,nd V W ' Ksidsch, Bsyonuc, N 3. The 

manv iwth.iiih have fd. d applmatmns for vv,, i ()o;u«7 to No 1 003 b.i‘» have lieen pnokagO ohject hero is to provide a reluforcorntmt for 

naleiiih on ii.riH.iinil iiioiion hiicIi appli- w ii' i-i ’ Vi e Acaulrins Trade-mark Slakta. In aa- to provent rutOng into the 

paunis .n , . r, ni non, a| pn j,, vVillian. Henry Morgan of AcQU'r "8 xraae-marfc lOgfc^— In ^ 

,.nl,,.nsli,u< Ih.. nr. j., 1 ,. las being imipera- .^,,,,^,,^.,, metal railroad tics, nil q">n"K the exclusive right to tie use of a the fitter, at the same time permitting tho 

iiw . 111(1 4 h (tpposid (o well-known pinsioal hi'int? oharaetoriKod by tho important aot is tho actual Inwrtloa of pin* or almU»r fastenln* device*, 

la\^h iiuJ in no lU'^ltunM [ulh liit^ transvorw' nortuuin imd nmJ nor “***' the goods to which it «•«<* for holding the garmwit Um- 

;z .r:;.::: ,S“. i ^i.',:; ‘pp'.".. » Tb,.. », c.™, ».•“ ~ «• p.™ .p- "p 

, ^upponmg Um lutuvr mclude« the adoption of the mark, anoe »kiBT-sA, Ooz-natoo. New Tork. N. r. 

oni... will imt imw larimt an apidieation . w .. . o ... a j ‘“‘‘1 adoption, Tho aim of the tmprovoment Is to provide a 

for lull.. lit on iM TiM lnal motion to h(. filed ^ Two-part Medicine Bottle. A modi- tjj„ adoption alone of the mark, apart slmplo and durable skirt, petticoat or tho like, 
wilhoiit 11 mod<,'l, tills prai'tiee having ixs'ii *^*'*'' hotlle, having a bottle wnthm it witli fj^m a bona fule use thereof does not give which con bo easily put on snd taken off, the 

adopt. .) hi 111. i’aleni ( mien U. have appli- «t«PI«'r <>f the inner bottle soaUd in any trade-mark rights therein. When once "V** *• «> that the 

III. ir iMiplieuti.iiih in eah.'s where ix.rpeUial tw'ttle ih shown in patent No 1,(K)2,293, tiuuous, ainoe any oossaUon m the use et» for carrying valuaJiIei and the like 

m.ilioii him b.s,n .-laiim d AfU'r an appli- to Uieliard 1' MeUrann of Laneaster, Pa abandonment. The continuity TaOimEBS CBEA 8 KH— A. Dombsowski, 

.all. Ill for imU'iit has iitvn considered liy An Electrically Healed Hot Water Bag. of use deisinds on the goods; tho market Cascades, Panama. In this patent the lo- 

llie J’atent Office Examiner, the first --I'alent .No 1,(102.2.6.3 presents a hot (or sotno goods, fertilizers, seed com and ''intion is an improvement in trousers creseera 

Lm\<.rMiMenl fne of ^16(1(1 eannot is. <11 ii i the him ba» «<.<ii<on= ef on.! and Is fully shown In the side view illustnitlon 


t with ia the modern spuming IXOElfTIT YATIMTXO HnUinOin, A 
Th«M caimans are epm to an patsttteaa. TUm 
notlcea are inaertad by apeelsl anatigsinentS 
_ with the inventory Terias on appUokttoa to the* 

Lesal NotaB Advertising Department of the BciwratKO 1 


Pertaining to ApiHsrel. 


ton k.lliH of Moiil.lmr, N .1 , assignor to 
ElliH-Eiist.'r (’onijianv, l.ir coritiniioiis pro- 
cess anil apparaliis for making whip' lead, 
Agrii'iiltiir.il Spray ( 'omiHisit ion, Iti.s'ii- 
laU.il Himiiis and I’roe.'hs of Making Sami', 
Ehs trieal Oxidation of Nitrogen and .Sea- 
somiig Malt'rial ami Making .Same 

A Telephone Mouth-piece Iniprovoment. 

OiixtaviiK A Durvie of New York eily 
tias palenti'd. No 1,IK)2,2.1S, a b'leplione 
at laelimi'iit m win. h iho inouth-jn.s'e is 
VK'lilinglv supporb'il in a easing, inourili'd 
U|sm the transmitter, so that the nioulh- 


wati'r liag liaving a ri'niovalih' slopiier and Hi<j hko, has seasons of activity and seasons device 

an eliKirodi earned Ivy tlie stopiver and «( quiet and tho uso of tho mark follows is to provide 

exivosid witlnn llio bag, the stopper having tho seasons. which will be 

on Its Ollier side sias-ial means for eonn..e- Lecture on Trade-marks.— That tho 
tion willi an ele< in. ein’Uit, tlie electrode svsU-matic study of trade-mark law is * 

t,eing reinovabli with Ibo 8top|M'r. reeoiving more attention in the ostablished 

A Novel Lubricating Material.-- Henry schools of law, is evidenced by the 

1’ WlnU- of K.dutnazoo, Mich, prese.nts announcement that this season Mr. Wil- 

in a pati-nt. No 1,002,.14'», a packing I'ltm L Symons, the Assistant Examiner 

material wlm-h imdndeH erumpled sIkm'I m the Tradiv-mark Division of tho l*atont 

metal, coated with oil ami jHvwdemd Ofllc,,, will doIivcT courses of lectures on 

graphite and foliled uud compacted Hie subject of Trade-marks, ITints and 

logetlier l.ial>els and Unfau ('ompetition in Trade, 

A New Mergenthalor Line Caster. - Washington College of Law, Wash- 

.lohii R Rogers of Hr.K)klvii, N Y , lias '"Kbin, D C.; tho Richmond College, 
assigned to the Mergenllialer Coini.any a Richmond, Vo., and the 

patent, No 1,(H12,320. for a line <-aHt,mg Washington and Lee UniveTBity School of 
machine winch has a imma/ine for use in Lexington. Va 

an indiiied position, wliu-h has a straight An Important Decision on Reissnes. — 


of the device as In use. Thu Inventor', obJ.Kit 
Is to provide a slnipli. and novel txvn, trad ion 
which will be efficient In use. iiiaile In tux'tloua 
which run be convent, nlly dct«ch.-d to piTiult 
tho device to Ik- packed In ainaM apace and 


pKwe I an a.ljiiHt iKi lf to the mouth of the (hanneled ImmIv p.iru.»n ami a .straight iu Ihe U H Circuit Ckvurt of Appeals, 

H|>«aker receiving end in abgiinieiil with the Ixvdy Hevonth Circuit, in Money weight HcaJo 

A New Carwheel Molding Flask.— jvortion and vertieallv partitioned Company, the Court affirmed the docitvo 

Alfr.'i) Cordingly of D.Tiver, ('olo , has Detection of Counterfeits. -Patent N<> sustaining tho Reissue Patent, No , 

se.Mir...! a pai.'iil, No 1 ,(H),i,7(«i, f.ir a ear- 1,(K)2, IKK), Ia> Edward Rotvert M.irris and 1“H37 The Court said 
wlieel m.vlding llask with iipixT and lower Alfred Edwin Haiitree of Ixmdoii, England, “ Authority t,, scant rdasu.-a la now d.rJved 
Meeli..ns, with iipwar.llv pr.ij.'. ting |K.r- provides for deU.eling couiitorfeiU by s*\%nn|r*«r'’rno^'' *And tbl."i’.m!- 
Ilons .111 th.' l.iwer H.x-lmn whit h are he\. 'led applying to the fabric of the d.HJtinieiit mlshlon. i k...b b. vuud bis Jurisdiction If hr 
I.. eiigag.' Ih.' upper section and mainluiu distinciive l.ienUfj mg oharaetorw or sraiiia a r.-lssu.. for an Invention (thousb con- Tboubkks inaAska 

ihi' seelions in projar relatujn th.signs and a ground work os speoifitsj. Ha Inv.nll.m of th.. sppll.'ant) 

A .Safety Device for Fljing Machines.- Hie eharaeters and designs la.ing diseerni- l"'1i,.K.“rii«r„H^C‘rLilm 7'“!? 

In patent N.i l,(K).l,71 1. U. .J,.siah W Dul- i.Ie only by aid of a .lelAH-Uvr in the form ,|.m ,„..t r. ly that lurked li tho drawlna- toe huttmu'Tf 

son of N.'W \ ork eilv, is -hown a para- of a hjx.eiul light ..r des. rlpllou of tin iaa<'hlue us a machine) ^ oivoiate t.i bold Ihi- aide Iibib of Iho 

< hill.' having a lo.'k f.ir liol.liiig it rmnnally Two New Edison Patents - Thomas A wbUh, by caaon of .la,,,,, flr,„|y up„u the tiouaera If doalrod, 

.'..Maps.'.! ami elos, P, an a.'r.-plane, K.fison hius in the (la.U. of .September tlv. m "m.^Vb. 

log.'Ih.r with ineaiih f.ir aut.iinaticallv .Alh. 191 1, two patonts, oim No l,0(r2,5<H, fa., was mi.oul. d to b. a. cured " "LT 1 -^ 80 ^ 01 ’ to?*tToua.^ra'’*eg*la*'ld»o'^^^^ 

op.'iiiiig III. pariKlinl.' when th.' l.i.-k is f„r an apparatus for crushing and seps- Refemrig to tliuonginal jjatonl, the Court Ntot'KTIB— I lj'w'"s Nsw^York'^^N Y 
r.'l.'ase.l ami lor spr.ading th. i.arimlmt.' rating iim inaUTials, ami tho othur. No says -rhlH artlele la an Improv.'d form of r’everalble 

wli.n Hie l.iek is releas. .1 the JMI-lu'hllte l.ixii'dri, for a eomisisitloli for sound "T |„. two . lalina allowed do not fulfill the ''itlrely woven neektlo Otic of the objecta 

li.'ing dctiu iialil \ conm.le.J lo ihe mTo- ri'.'Olds ami oilier ohjei'ts Tlw latter is pronilw Tln.y are only for comblnatlona of *he Invention la to provide an «ll-wov«n 

plan, ami having secured to it a taki-olT ns.sigmsl p> Thomas A Eilisoll, Inwvrisvr- number of elerncuta In the uciktlc wihleh come* fr.iiii tbo loom c.implclely 

nil.', lion for sii|)porting an aviator n1..d ami I h.. lompositioii includes sheUac "'"J «” <'xr>r.'M..'d In smeral w«vou. havlne the neckband thereof the eom 

ai. 0 . ami in. i omposiiio 1 im nuies siieuac „rlKlnal patent on Ita face waa tul.ulai construction and the ei.da form- 

Hlgh Speed Trolley Wheel. rh. paP'nt, and a hal..geni/<.d NaptliiUilie, orystalliz- ,h..refoie i,.o|.eratlv.. to protect 'the detalU of hie with the neckband a reveralblo open-endoa 

No 1(H)’. MlJ. to Alli. rl II .'\rinstroiig .jf mg ns IiImth distributed through tlie omatruelliui whlel. the ap< elficatlon has pur- tuyadn-band Ho 

S. h. ne.lndv, N A , .ismgnor l<i the (i.ii- sheila*' tkularly pointed out and which Individualised Of iBtorwX to Paranera. 

(lid El.. Inc Comp.inv, pr.'s.nts a high An Allis-Chalmcrs Turbine. — Max Rot- tliernunOer” “'’l»-iiee waa manufacturing AtiTOMOBlI.E rixiW --O 1 . 1 VIB tl LafONur 
I (nill.'V wla.l wlmh .'aims al Us p-r „( Milwauk.u', Wis , has assigned to . . , u . • j j _i Eosoji O rAaKHuasr, Kan 

.1,1. 1, r„r,„ ,,1,.., „ n„ | ..Hr.'.M,-), t« » tu.. I'.i p^uu™ .* u.o or.g.n.e *ppl...tdon, 1,. p, 

mg nil alls I lial can In prnj.'clcd oiilwur.llv in,,., m which an exhaust pipe extends . .... ’'Ido one, with tracdon whoola dUpoaed naar 

In .'. niriingal for.. 1*. ni.d.e . ontaet will, from an engine and is divided into two r.J.'.ted c7am.a mld^lavrfnn,ym flnr<^nhl^ - 


B New Edison Palents - Thomas A m.dv.rt.m, .u.ld.ni, or mlatak. Is inopcra ; r'.’jau^ mad.' oTToV til th^ 

n hius in the An*-. IP of .September pv. to ih, mono,s.ly It show, on It. “oTdaprthm mr ua .1 X, from an^ 

911, two patontH, one No l,0(r2,5<H. f».. was tni.sid.d to b. s..ured " „„ a. abown 

I apparatus for crushing and seps- Refemng to tliuonginal jiaton I, the Court NKt'KTIB— I Ijiwin New York N Y 

iim niaUTials, ami tho othur. No says -rhlH article U an Improvi.d form of r’everalble 

'416, for a eomi«mitloli for sound ..ni,,. iw,, . lalina allowed d.. not fulfill the ' ntltely woven neektlo Otic of the objecta 
H ami oilier ohjci'ts 'riie laticr is proinlsc Tln.y are only for combinations of *he Invention la lo provide an all-wovsn 
1 till total niiiiiher of elerncuta In tbe K" ktl.' which comes fr.ilii tbo loom c.impb'lely 
Slab Hill] an expressed In genersl wovou, having tho neckband thereof tbe cum 
Till, orluliial patent on Its fscc was tuliulai construction and the eiida form- 

. Inu|>erallv<. to protect 'the details of hvg with tbe neckband tt reveralblo open-ended 


f Milwaukis', Wis, has assigued to . 
Chnlmcrs ('ompany, of Dm samo , ** * 


the Irolli \ win . in.'spci iiv(. of i(s Mirving paths, oim of which comniUDioatos with ■ 
[listamcs from th. axis of the wli.s'l, and a coml. user and the oUmr path loads to ‘ 
i molor IS provided to positivelv nitat*. (ii,, (nrhinc, wliilo a governor controls 
I'll.' trolley wheel valves which limit the flow through the 

An Auliiitiobile Door Indicator. — Patent t wo paths 


• iiiiiitn to secure n monopoly of the 
uni|iutlnK-H<ale, that would cover 
of isiiistriietlon' In vrfaicb the 
I an entirety resided." 


•ICS of San Wanted: An Antomatie i)o»g,._if «la»nk erm^pond. wi 

Francisco, Cal, provi.h s for notifying a ,nv„nl an efflceDt. satis- mattor r.f any alioudoned oWtn; 

chauffeur when an anto,nol„l, door i. fa* u.ry doffing mmdunc for cotton spin- ‘‘"rf that no reissue cWm Ik brooder^D^ IT 

closed. This ,s dom l.v provnhng a iloor tUat would Im automatic the allowed claims, and^utli out that- ^ 

ai'tuabs] tncchamsin e Im h s.ives, when .tm„«.ral,„n would donUless uuicklv ■LOHBBI 

the door is closed lo om rale a ’nilablo "s o,« ration, it Would clouMICM quit kly , patent wo, ado- AtrTOKOBHJl PUfW. 

the door is closed. o)m ral. ii einUililn g,.m,ral use It should Iw nuste to eov.-r the InventloB dlsrltwed by the 

indicator , i«* <vppliciible p> the various styles of spimung aiMuilflcatlnn and drawing,, ncqalewcence In 

Paper as a Substitute for Laths -A frames and should not bo limited In its Hie relcetloii of , neb claim. I. not to obto- f!" 

, , _ , ,1 , , I , ,1.1.1. 1.1.1 doniuent of the Invention a« to ontlrflty, and t*<® wiatly«ly to the eligtae, wtaethar tb* fljow 

novel plaster support for wall covering and usefulness to any particular style of bobbin, ^^ata U Wn« drJvoa to a Hrolsbt lisa or is hrtm 

forming a support for plaster, ooniiinses a but should be capable of operating in ocm- eJatm, li an inadvertence which may sotlUa tM«ad to om ■!<« or tbp ptfasr, tho plow- 

flexible, laminated siteet of paper board, ncoUon with any «f tbe different fonae of Hw ofoiUoaut to a rahwas." sbAi** Mag ,iw 4 W„ Mi^ 
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IMtog tieI4 dovm |K) ttaalr wotk by tbe Wftcbt 
tlMfsaf, Bf « BiOTement of a low tbo plow- 
lib«Ta« nutT be mored UP or down to • pofUton 
«b0t« they will engage tbe earth and will do 
the general work daalrod, tbeoo plowaharee 
being secured to the lower frame bavtng tbe 
transverse members. 

DBYICK FOB ABRATING, COOMNO, AND 
CLBANINQ MILK— C. W. TioKWOa, Mount 
BUsco, N. T. The Intention In this case Is 
to provide a conduit baring ribs for collect- j 
lag any dirt which umy bo in tbe milk, the | 
eoadult being cooled by an adjoining receptacle 
containing water, so that tho milk will not 
only be cleaned, but will also bo cooled and 
aerated when passing through the condnlt 
CtlLTIVATOR,— W. B, naows, Herrick, B D. 
In this machine tbe oiwrator has an easy 
and complete control He can follow a row 
cloaely wlthont covering or plowing up plants 
that may he on one side of tho row The 
dlaks may be guided to follow a row, -regardless 
to a certain extent of tbe poaltlon of the 
supporting frame Jn this movement botn 
bands are left tree for operating other parts 
of the niiohlne, thus effecting the earing of 
time and the operator's strength 

MOTOR DISK PLOW,— J M HlkTON, 
Edgemout, 8 n This Invention provides a 
carrying frame and traction mechanism with 
means arranged to propel the frame Intermit- 
tently and as controlled : provides means for, 
at will, varying the position of the driving 
wheels of the trectlon mechanism relatlvel} 
to the grinding wheels of the frame to vary 
tbe pivot oil which tbe frame Is swung; pro 
vldes rotary plowing members and a rotary 
driving mechanism arranged to rotate the 
plowing members lndei>endently of the trac- 
tion mechanism of the carrying frame ; pro- 
vides devices for gripping the ground In a 
manner to form traction devices auxHlsry to 
tbe main traction meebantsin ; and provides 
rotary plowing devices having means for shear- 
ing surface vegotatlOB and shattering subsoil 
t'tlLTIVATOR — C'LirroflD A CORWIN, P O 
Box 40(1, Rlverhcad, L I , New Tiork The 
cultivator shown In rear perspective view In 
elevation, Is of the adjustable type Tbe pur 
pose of the Inventor Is to piovlde one with a 
series of hoes (onnected together so as to he 
adjusted simultaueously With means for lock- 


of tbs tank remains In Its original position for othci ; 
relatively to tho framework of tbe machine, dows, etc 

BtaaLABBKa — L. B B»cmir, New York, straight cd 
N V The purpoae In this case la to provide ""0 slide > 
Improvements In eyeglasses, whereby the which ma: 
pivoted nose clips can be readily placed In po- 
sition on their supporting studs or removed 
therefrom and Interchanged with a view to lo 
cate the nose rllpa nearer to or -farthor from 
the bridge, as required or desired by the 

PNEUMATIC ACTION.— dlBBMAN M»v»b, 

Now York. N. Y This improvoment refers to 
iflif-playera, scIf-pIaylng pianos and like In 
struments, and Its object Is to provide a pneu 
luatlc action having n bleed hole adjustment 
to permit accurate and quick regulation of the 
diaphragms and valves from the outside, with 
a view to Insure proper opening and clostug of 
tbe pneumatics 

AUXILIARY STOPPING DEVICE —IIbbhan 
M ayBB, New York, N Y This Invention re- 
lates to piano players, self-playing planus and 
like Instruments, aud the Inventor provides a 
de'vlcu more especially designed to euahlo the 
performer to stop the motor qulekly while 
playing and when music calls tor a rest, aud i 

without the performer changing the position v 

of the tempo lover or removing bis hand there- 

l-RADE MARK FOR A LUBRICATINI! OIL 
FOR MACHINERY— J A Fi.kmino, Room :tON, 

No .S28 Cheatmit Street, Philadelphia, Pa Mr 

Fleming has adopted and us<d this tiade mark 

for a lubricating oil for machlner.v. In Class 

IB, oil and greases The trad* -mark Is ap when n 

piled or affixed to bottles containing thi of mai 

lubricant by placing thereon a printed lalwl on repr-’sei 

which the trade-mark la shown the Inven 

MOUSE TRAP— H A. QtgSTEoT, New " 

York, N y. An oWeet here is to piovlde a IHH' 
means to kill the rat or mouse at the tim. It Ktvo, 

Is caught Tho trap Is simply constructed aud Illustra 
has fe,w jiarts which might get out of order It Improve 
la set by opc-nlng a hinged cover, drawing a stripers 
closure open against the action of a spring and painter 
holding the closuri by engaging a brocket with -arrlag 
a lever, which In turn la bold by a halt holding 
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the Invention the level «iid iimrkln) 
tx-lng nppllid Uoreio 

IHH'IILB LINE N 1 KIPKR — How 




\ further object Is to provide a novel form of 
fastening mc-ans so thal the aiviral parts of 
the flask may he quickly clampc-d togetlu i or 
undamped, as occasion demands 

BTl’MP BURNER— F P ItANP, BpoUilOe, 
Wash This Is an liaprrtvc-d device for use' In 
burning the bodies and loots of stumps Imili 
dry and green It enables a stump to ts de- 
stroyed quickly and easllv without the use of 
any dangerous explosive, while the eonslriic tion 
Is siicli that It may he eaally manlpiiUtecI and 
may be produced at small cost 


le tatter hedng so connected to the 
'hen It U pulled to turn a pip- 
coutrivanee the net of pulling tic 
n l.-vurage on the handle hut also 


PI tTi; LIPJ 
PhlhicJelphla l*n 
reiireseuls |h, 


tact with the groimd, and with means foi 
locking them In a plurality of adjusted pnsl 
tlona Intermediate their uppermost and lower 
most poslUons A plurality of hoes connectcci 
together Is provided with moans for taking 
up the shock Incident tn the change of position 
of the hoes A cultivator with a plurality of 
wheels, forming a carriage to support the 
same, the wheels being adjustable relative to 
the frame so as to guide the cultivator 



or nencral IimcreM. I U 

DIBPI-AT RACK— T N Biopibb, Jb , | 

Columbia, Tenn This rack la for use in | 

shops or stores for displaying dry goocjy, gents' L»J IJ*^*»* 

fumlshlnga, or other articles The same is wrench 

preferably conatructed and applied as an at- 
tachment of a ahow-caao. It being composed of • * 

foldable and deUchahle parts which adopt It » action on he pivoted end of 

to iw extendecl TSTtlcaUy above, the ahow-esase -u cu- i..K„..oe ■o«,u..o„ .-.su-. 

for use, or partly dUmcvmbered and folded on he tlghte.ic|d. The wrench la ohown In eld. partlcilarlv to a holding device for I 
the hack of the sbow-oaso to «.ch manner a. ;'l‘^ 7 tl.rn In ^ 

to remove It from view, 

TttU»8.-L L BAKxa, Denhma, Toxaa This to which tools of thl, 

invention refara to trnsse* and Is particularly „p„riptton are applied 

rr.e.r-rr.'V35r-^; ^ 

which wrh%heV‘STalI^ 

and. ft oeoesaary, a suapeawiry ^ 

BAI^NCINO TANK^ F. to *0^ point win s.-eiirely hold a (dade In position for 

mJe^^ Uto nOOB GAQE,~rA«. B. Bo.ft P O Bo, or s.ropp.ng 1 be blade 1. shown 
fhr IM, Kan Diego, Cal An object here is to illustration herewith Insert-d In the 
i!!nU«h4M ^r^DUchlna th« Dart* provl^lo « «*>0 which may bo oxtondod in Thl« U dom- bv mnri’Iy II ttiiffl 

grwSrt th^^ iMwrtloiv Md which t* provided with to enter the- slot and then pushing It 


• hu pAfti wftUb voMf ha wedlffom by pratalng against 


blades Biich as are used In safely rasors It the complete 
win sc-eiirely bold a blade In position for slmv- ((i,, Krenrli r 

Ing or siropping The blade la sbowp In tbe 

Illustration herewith Inserted In the holder Notv to 
This Is clone bv merely flexing II snffirlentlj Im rnmlslii>d 
to enter the slot and then pushing It in as ten cents ea 
tar a« It will go It may be removed there- patetntee. tit 
from by pratalng against the tnnor, upper this paper. 




SCIENTIFIGAMERICtit 


13*Mm WW 


lr~ and Queries. 


(|) lour qupi-Kii on »rpai«te ibecn 
It'll corropondlng about such mat- 
Dili, Bubscrlptlona. booki, etc. ThU 
facilitate anawrrlnc your quea- 


ild lo iinalpied quer 
unit nid are prlnteil fi 
• nialled on raqiieat 


BSW BOOKS, ITO. ■od baasdary ItaM, «ad «ke anr poot kM», Ur. 'CMlU«K«aD«d%'B(ii)ll U In tIM 

„ „ _ . offloea Odd eiprew oaon, ora aBkercd. Bopo- of • klHl XOUoUK Ok* OMOMM «ad kd*' 

Vwjxrw i««on. booed upwi tbe flnrw of t*o lotoat oww mtdbod. Th. tdtoo boots Mr »» ««>or' 

i c “I, o' 5 /* !: 8>>lpper», trorelera, ClTlj Serrta) otadottti *»d tM to Ji wr coBqMt-tW 

MB. PR 8 New York. E P otbato wlU coottotte to approototo tlio cbMp 

d Co , 1611 Hvo ; 380 pp., lllubtrated #aa handy form of tUa up-to^to tofonnotloB lUHtUH* SaU. Br Bf. Owrlai FrddWtek 

Price, $3 60 net on thoy have done to tha poat BoMuAn. New York: Jdlui WiiMw 

The (llatlngulabMj author of “Yellow Pevot BlLACThOPtATIltO. By HOQty O. ReOtl. ®0Bd, 1811. ,188 Pf|l, Prldl, 
and ita iTfv.niioii ’ baa had exceptional op- Chicago; Popular Muohanloa Campanr, ** probohiy aofa w bar tlMit to tk« kd- 
IMirtiii.ltlea for the obaervatlon of thia acourge jen limo.; 99 pp.; lllUBtTatod. Pride, *** ^ at «ratt«f 


I .N.'W Orleana, Central Aruerlea, the West 
I, Ilea anil Afrlea Ilia Mxb atandtok to 
illinlofti and Irnpleal medicine glvea the vol 
INI an autlinrlty whlih no atudi-nt or prae- 
tloiiir I an alTuiil to Ignore Many will recall 
la pieilmia »mk, "flealtli Projtreaa and Ad- 
InlBtiiiilon In ibe Weat IndloB,” In which waa 


importonce, aa far aa tho flHat'PUbtte If coa- 
vetwii, thkn that »f the baetorfotoatoal treat- 
ment of dbteoMa. The adtancea mado to tbla 


nt with a glaaa frnlt jar and a wet battery. I*rt“tolarl, during 


The more advanced phaeea of the auhlect are 
ulao entered, with a deocdptloa of ahop equip- 
ment ond apoclflc dlroctlona fur nlekelplgttog, 
allverplat'ng. and goldplatlng, and a chapter 


I blatory and geographteal dlatrlhn- Thk WhKITLKII BOOK. A MONOOBAPH OF 
lie! given. In wicrvedlng divlaluna TBE LUE AltD POOITION IN Art OF JaMKA 


wen greater, or at leaat aa great aa 
n any other Selfl of r eaaatch. Matur- 
aobject which tonobaa tho wall-betog of 
e ao elomly aa tbla bat provoked a wide- 


of suggeatlona that may aid to catabllabing tbe apread InU-reat not merely to tbe medlcM p^0^ 
iK-gtouur upon a buatowa IwaU. feaalon, but throughout every walk of Hfa 

r,i; U' 


lb, (iiBi'iiw 18 dieeuaaeii from the vlewp<4nu McNeiii. WHiSTixa Together with a "7: 

of HM„p.om«,oiugy and treatment, pathology. Oa«»ful Study of hlg more Important HtlL^ bn7 In, 

..pbiemioioei, and iniomoiogy, while not tho Worke. By Sadaklchl Hartmann. Boa- ‘ 


iTa! dhuIon'T* “e 'ebbing’ o‘ne. 7^.r'’7he 872 pp ‘ them from keeptog to ohme tooch with the 

.....ri lo thi. dieiaion > ■ne. mo ^ . oru, ^ progtesa whtoh hat been made Cohaeqnently, 

lead of prophjiaxlB in tbla Olviaion a am> n,* art of Whlatler la very much In the . «o,* „« ,1^ ...iJ 

';;;te:' '“omctor" n:,i«7a:ton"or"’ ii 7o‘ tfrimS: wbi«.ereThfhBZ *'“'»« «>"■ 

bms.r, the enforced retirement of non-lm nhl^ wa. held la.t ywr to the MelroiI!!lttaD ='«»• ^“P''«>>enalve for a clear 

nunoa to 0 plo.e of aafety. on organlaed at Mnaeum The writer la adnilmbly equipped to 

R<k Uimn the breeding ground, of the Htea perform a meat dlfBcult taak The llluetratlona »*P«!tatlona of future progreaa 

oav.o, tbe .in.mulon end fumigation of In „re admirably clioeen and are honutifullv exe Bolduan ap 

...led biioKnbmo and the iiertonUlon of gnt ,.uted. b--tog printed on coated paper, tbe to*" ‘o have aiiece«t«lly met thVa need. The 
.T8 I'liitee map, and fever charts elucidate uiuatratlona are Inai-rted Uke all the hooka » "'“■''l 

be text and add uiaterlallj to Ita value In aeries, it is beautifully printed and appeared In 1604, and which dealt 

„ „ „ . mr T hoii liound ‘>"'y •'***' certain antl-bodlea, whoae dlacovery 

Ha-h lifVcUNm By W J M^irnhall ftnd aroo^i'U a vrejit dml of tciontltic intormit 

Capt n Rlall Sankoy, RE New W(W>h-workin<i roa Amatkvr CaArraMicK. j gni^u^na editioni* a 

York D Van Nostrand Company, By Ira 8 Griffith. A B Chicago Popu- jL^V^f TXtoln. 

1611 8vo, 278 pp , llluatrated Price. lar Mechanics Company, 1611. 12mo.; j„, pj “hi^h weir naturaliv ’.mbraoJd 

*2 net 121 pp . Illustrated Price. 26 cento Td " tb^ 

lias KnglDes’ Is addreaai-d primarily, not The atudetit |e first taught tbe care of tools, ,,„t edition the scope of the aublscl matter has 

O deslKum-a and manufarturers, hut to pui- the laying out of rough atoek, and the use. extended, and the wort contain. 

basTs .,nd user., that thev m„y gain a belt. , of the plane and the aaw Several sln.pl.. . elear cxpoaltloh of the main fact, of tufer 

.nd. .etamllng of tin <»'« P-"' ""Jects are th.n PVtured anch as a bird l>ox Immunity Bvery one who bm. been 

17’." Inp'’"'dl,r'7?rcbr7r‘’ Is rv.’n*in')o!n'',sHon Jbel'r^cm.i r.7tb.“"7 rther“*kno‘w‘’L o‘f ’ ihl 

bat win guaYhlm against ImposMbie els, ^ Illll’uX 1 «tt "d >“ 

O. powei 'nra.iy i.oparieo this particular Ib-ld, While admitting the value 

nt.ie.1 IS ...riniMv H.I tin. w.in Boston Mi-sei'm of Pink Arts By of ichrllch's work, the aulhor eonaldera that 


ton. L.C. PagoAOo., Inc., mo.ismo.; ^ ^ 

^e Z at l^ucr t. very much to the 

,5;: r r,::2 *.;c,.r:::!e“„r « ’.r„rj: “r™? r- 


(l^.n^.L’) F R K sayn I desire to 

.i|ipi r iiliiti' gliiss plates JO Infhca by lib 


York D Van Nostrand Company, 


which was held la.t year to the Metropoittao 
Museum The writer Is admirably equipped to 
perform a moat difficult task The Uiuatratlona , ' 
are admirably rlioaeo and are beautlfullv exe ” 
euted. bi-lng printed on coated paper , tbe 
Uiuatratlona are Inw-rted IJke nil the hooka 
In tbla aeries, it is beautifully printed and 
iKiund ‘>"'Y 
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s KnglDes’ la addreaiwd primarily, not j 
sicn.'i-a and Iii8nufaetur<‘ra, but to pui- 
s .iiid user., tliiit thev may gain a belt. 1 
.letoudlng of lb. p. aslbUltle. and peiullurl 
f tbe Internal (..mJiusll.m .iigiti.' and ... 
iimre sRtlsfa.tlon and pr.ifil In Its us.. 
nt.‘udluR imrcbaser Is giv. n Into, niatlon 
will guard lilni against Impossible elalius 
>w.'i and ... .>nom\ Tb. tbt..)r\ .>f tb.' 
... I Is (iirefnlh s. I f.nlb. will, tbe fuii.bi 
lirluelpl. * .if lls tbenno-dinaml.'s lli. 
ill. ins .if fipl.nl Ci.les are aicompnnlul 
It wi'altb of lllnstiatlon wbl.h N abso 
V lU'i essary to thorough lustru.tbiii lii 
miplt.atisl del lee 'Ptie .ipernil.iii uf tin 
ne Is glyin 111! spaei and . iiuslderallnn 
bv of If. tmp'irtan.i tlas and gas |iiii 
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rurally iiiiparieo j,,,, n,.,j .Emitting the value 

Tiik Bo8Tf»N MfSEi'M OF PlNK ARTS By of Khrllch's work, the author eonaldera that 
.lulla DoWolf Addison Boston L. C some of the rleductluna from hla theory have 
Pagv^ « Co . Inc , 1910 12mo , 454 pp. led to .•oncluslona which oeemed to violate 
The present work gives a descrlplhe and established liluloglcal fact* Therefore, to glv- 
. I Iticol aoconni of the tn^asurea of the Boston log a lengthy prsaentatlos of Bbrilch'a viewa, 
Miisenm of Pine Arts which repreaent thi' be makes It cli^r Just why aud whereto other 

arts and crafts of remote autlqult) to the Investigator, havi. dHTersd from him Of 

luiseot tioie A work of Ihl. kind Is of the particular lotere.t at the preaont time la a 

gieateal poa.Ible value, a. It can hi' taken ihapter dealing with the prlnclplea underlvlng 


..resentatbiii of a Biibji-et of iinliersal Interest •" O 

' ^ itiuplined catalogui The coUcctlons to the (,i 

MA-niKMATIrs FOR TKF. PBAOTirAL MaN Miieeum of Fine Arts are too well f) 

By George Howe, ME New York gay rolleetlon 

D Van NoBtrand Company, 1911 12ino , has admirably mad<^ and U admirably j| 


14.3 pp Price, 31 26 net bousi-d iiarUcularlv In the new bnlldlug. 

The author lias been Impressed by the scare- Tbi lllusiriitlons In the book are wlaely select 
Ity of jiulillshi’d eoursea In the fundamenlals ,d and are Is iiiitlfiillj reproduced and printed 
of raatbematles, and tbe tendency of tbisi. |,ixe all tin books of this publisher. It Is au 
(onrses to tr.nt the siibjei I In a impular rattnr excelleni pleee of hook making and la attract- 
tUau a s.lentltli waj Tbe ntt.'ndance at night h,.|j bound 
s. briiils Is mad. up of suetj diver... bodlea of ^ ~ 


treatment of ayphllla with Salvarean, or 
as It Is popularly called Tbe value of 
drug Is now generally conceded, and b-ads 
TO hope that further work along similar 
win sooner or later bring to light apeclflc 
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ni«*n. nf rtu<b vnrvliiff dojrreofl of tralnlnjf or no i on< bete 

In.'k of training that Instruction must always Jo"*' YiIEH Hy 
begin with «turtl.-s alr.-ady famtllar lo a large Yolw The .Nor 

iiniub. r of tb. stiid.'nts The t. xtbook In hand In 

Is d.'slgu.d to meet the requlrem. nts of night “0 tents 

I liiHses In that It b. gins at tb.. Is-giniiing. This bandbmik Is 

asHUnu-s no mathematl.al knowledge beyond m explanatory of th( 
arllbmetl. .m the pari of the student and |„g (hliun.-js ai 

slilves I.I eliminate the vagunneaB and diffuse ,iete Th.' text Is fu 
mss of lb., average elementary work It con- drawlogs, and In thI 
tains the fundamentals of algelira. the flist («.,, <,( thi- s.-rb-s, a 
|,rli)ilples .if trlg.iu.imetrv, I.igsrlthm. and th.. ,„oatrueted molds " 
. I..m..uliir\ prlnelpbiB of co-ordinate geometry |„,.i, st.-ndllv k.'iit In 


the new bnlldlug. tbetaiK-utlc agent. In nther dlaea»u. 
lok are wisely w-lect of our readers who have followed the 

""ooMi.h*.! .r n oonceptlon. of physical rbeml.try will 

Lklna and Is altrart- toterested to see how quickly and extensively 
* ■ these have been taken up hy the workers to 

tbla fascinating department of medicine 
MNEYg, Slate and I>r Bolduan has sorceeded to fuinillng the 
L. Hougrbton N«w aim of this work, which l« to present a broad, 
W Henley Pub- cl«*r outline of the main farts and theorbui 


Molding Concrete Chimneyh, Slate and I>r Bolduan has sorceeded to fuinillng the 
Roof Them By A A. Hougrbton New aim of this work, which l« to present a broad, 
Yoik The .N'orman W Henley Pub- cl«*r outline of the main farts and theorbui 
lUblng Company, 1911. 61 pp Price, concerning Infection and Immunity An ex 
60 tents cdlent feature of the book la tbe fact that It 

This handbook Is No 4 of the eerlea. and ""f u '“''‘t'"' 
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ing and ihlmn.-js ar.> manufactured of eon 

. lete Th.. text Is fully llluatrated by ortgtnal Theoris PhthicO-ChiMIQUE DE La ViE ET 
drawings, and In this, as In the other n«m GenebaTIONB SpontaNEER By St^ 
liers of thi- s.-rles, a feature la made of easily ptume beduc Parlt; A. Pol&at, 1910, 
..instructed molds The factor Of safety has gyp j pgp^r 

I). .11 St. ndllv k. lit In mind Introduction to hli remarkable book, 


"" " ' ' Moi.pi.sn AMI Ci’KiNo Ornamental Con- Prof foNlnc states that the essential phenoro- 

l-Fs I-oiM Expfbimrntaleh de l Aviation crftf By A A Houghton New York- enon of life is nutrition if food Is to lie ai- 

Pat M Alexandre S6e. Anclon Elfv6 de The Norman W Henley Publlghlnf slmtlated. it mast be Introduced In the llqnld 

rEcole Polyte.hniQUe ParlB Llbralrlo Company. 1911 68 pp Price, 60 state; hence the elementtry pbenoroenon of 

Adronaullqiie, 1911 8vo , .348 pp . II- cento life ta the contact between alimentary liquids 

hiatrated j, "roncrete Worker*." Hrlng snbstanees, and the knowledge of 
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.ell nrianged presentation of the laws govern- «ggn«at.-s for dlffarent finishes with the Phy»lt*chfmleo phenomena which result from 


le ml...... of 81aht The five divisions ,,f the contoct of different liquids Biology, In 

'tirk nr.. The Ijws of \lr .js stance curing and remedying dotecta to the Prof L^uc s opinion, li thereforv s part of 

Tlnsirv of the A.-roplane, The Flight jh, manner of coating chemistry of liquids The physical 

.d«, Rtmly of the Propeller." and „„„ compound to pee- chemistry of life, therefore, comprise, a study 

Pioblem of Htablllty " The cpneliialons eoner.ite fr.im slleklng to the molds ®" noo-eleetrolytle solutions and electrolytic 
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Frank Jnliai. Simgufi 

(Conctu^fd /rom pagfMS.) 

SprBe:ue developed the hlgh-apeed aorew 
elevator, the automatic house elevator, 
the double motor drum elevator and 
other devloea. 

Whtle all this was going on Mr 
Sprague bad offered to run the Manhat- 
tan Elevated Railway electrically, but 
having to deal with progreealves of the 
type of Oould and Sage, he did not get 
very tar. Turning his efforts to Chicago, 
he there put Into service on the South 
Side Elevated his “nuilthDle unit" ays 
tern, under forfeiture contract. Once 
more he made good, with startling re- 
sults, so that not only in Chicago, for 
elevated raHway work, the multiple unP 
system Is the only one known, but It Is 
the sole dependence of the roads In New 
York and Boston Then came the Man 
hattan Subways, and all the river tube 
systems — every one an example of mul- 
tiple unit appllcatton. 

Mr. Sprague's fundamental and basic 
patent on this contains nearly 300 claims, 
a good multiple unit in itself, and e 
fair exhibition of reticence on the part 
of a man who would rather talk and 
flght and Invent any time than listen to 
muMc and the drama — though he dotes 
OB- both. 

Of course such an inventor and en 
glneer was early drawn Into the work 
of changing over for electricity the big 
terminals of the trunk railroads, and 
hence he Is found on the consulting stalT 
of the New York Central. He was also 
retained by Harrlman as to similar work 
on the Southern Pacific In these devel 
opmenla he has been understood to sl.and 
strongly for the use of the direct cur- 
rent, against the alternating, as used 
on the New Haven road, but at the 
same time hs has advocated hitting up 
the potential for direct current work, and 
has Jumped It from 600 to 1,200 volts, 
with very satisfactory results He has 
also been a stout advocate of the pro- 
tection of the third rail, with devices ex 
empHfled on the New York Central and 
several otJier roads More latelv, Mr 
Sprague has returned to the subway 
problem, by tongue and pen has advo 
cated reforms and Improvements, and 
has even offered to undertake, with full 
financial responsibility, the construction 
needed to relieve the frightful congestion 
on the oMer lines 

There Is not much of Sprague to look 
at, but It Is all fighting weight, nerve, 
grit, go. snap and confidence He has 
crossed the 30 line, but does not suspeit 
It; and the dark hair, flashing eye, equl- 
llne nose, sharply-cut ohln, alertness of 
movement, tenseness of poise, all tell of 
a very live human being Ho has an 
acutely matheniatlcal mind, tempered, 
fortunately, b> humor and Imagination, 
but he Is concentrated, and no matter 
what you may want to talk about, has 
no difflcully whatever In swinging the 
conversation back to the thing he Is In 
terosted In A more loyal and generous 
friend could not be Imagined, but there 
are some persons he will omit from his 
will To tbia day he maintains the 
keenest interest In the profession of 
his eaily years, and bis appointment aa 
visitor to the Naval Academy Is still 
regarded by manj conservatives as per- 
haps the saving feature of the Roosevelt 
administration 

Relative Strensrth of Italian and 
Turkish Navies 

(Concluded Jrom page tri ) 

Of less Important cruisers of the pro- 
tected type Italy possaasea ten, of from 
2,260 to 3,600 tons, and from 17 to 20 
knots speed. Their armament consists 
generally of from four to six 4 7-inch or 
6-lnch rapid fire guns. The navy Inrludea 
two 28-knot torpedo cruisers and eight 
gunboats, the latter fitted for laying 
mines, The torpedo fleet Is made up of 
twenty-three destroyers, of 28 to 80 knots 
speed and about 360 toss displacemeni 
Also twelve destroyers of 620 tons and 30 
knot speed are under oonatruction The 
torpedo fleet also includes elgbty-one com 
pleted torpedo boats and thirty under con 
structlon. In the lufamarlna flotilla are 
the "DelSno." 107 tons, 6 and 2 knots, 
the five "Glaucoe," 160 toiu, 8 and 14 
knots, the "Foea," 280 (oia, 8 and 16 
knota, and alavsD vesaals wtW constme- 
tion or about to bo ooauaoiioa^ 

At tha ptaaant mltioE no outagemenu 
of sny irnwrunoe ail^ to havo tah^ 


The Postal Life Insurance Company 
pays YOU the Commissions that 
other Companies pay their agents 

of the first year’s premium is the average Commhsion- 
* ^ Dividend being paid to each POST AL policyholder 

on entrance into the company. Other compianicB would pay 
thi* lum to an agent- -at his commusioii 

That's for the first ^ar ui subsequent years POSTAL 
(xilicyholders receive the Renewal Commissions other com- 
panies pay then- agents, namely. 73/2%. and they also receive 
an Ofiice-Ejcpense Saving of 29J . making up the 



Annual 
Dividend of 


91 % 


Guaranteed 
In the Policy 


And the POSTAL pays the usual contingent dividends 
ies/des--rangmg up to 20' ’o of the annual prermum 

Such is the. POSTAL way, it is open to you Call at the 
Company's offices or Write now and find out the exact sum it 
will pay you at your age— the first year and every other 
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flUxe - ndioif “ 44 ” 

A Standard American Car with 
the Best of Europe Added 

A symphony of mechanical excellence and refinement 
— that’s the ,\bbott-Detroit “44”, the sumptuous 
seven-passenger, fore-door, torpedo car built for per- 
manence and guaranteed for life by the Abbott Motor 
Company, Detroit. 

I'he cardinal feature.s here enumerated and which aie fiequently embodied in 
cars of the 214,000 type arc seldom incorporated in cars sellniy: at Abhott-Detroit 
prices Exceptionally iaruc and roomy body, hand buffed Icaiht r upholstery, with 
thick cushions, black walnut natural finish — dash and trinininiLis, hiithcst class 
finish — 24 painting operations; springs, oil tempered, three-quarter elliptic springs 
in rear, giving exceptionally ea>!y riding qualities, full floating t\pe rear axle, 
chrome nickel steel drive shaft j multiple disc clutch, three-beai ing crank sli.ift, 
unusually large valve openings; Timken roller and imported Schaefer annular hear- 
ings throughout; extra large tires, reducing tire expense; gear shifting device noise- 
less, easily handled; large, strong, artillery wheels, latest type of fore-door body 
with inside control 

This car IS THE SERVANT-nof the MASTER OF ITS OWNER 


momant p«rtioul«r nrHatkllty h«« hamn temonttrat^d, and at thf E&m« Umff proved to be a valuablr 
adjunct cfthacafv Tha rfgemua imHedtioo pY this poH«f koopa th« Abbott-Oatroit line of moOala always 
ttmaly and now. Tha ouatomar doM dot hapra to wait for a now aocaon in order to nee pradoinlnatln^ 
fiMturaa of otondard conotniCtion — rofor to tha Abbott-Dotroft at any tlma- the stundard oar that a 
alwayi up-te^ate Send for I9l2 Art Catalog 

Abbott Motor Co,, 613 Waterloo St, Detroit, Mich. 
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ROTARY PUMPS AND ENUNES 

ThDir Origin Md ODVDlepffiDttt 
An imp'wtanl ri pann giving a hnioncal r«KUM ol 
the roury pump and engine from I 5ftH and Jlunratad wwh 
dear drawngi ahowing the conatniction of vanou* (orau of 
pumpa and enmne* 58 tHustrahoru ConUined m Sgpple- 
menn 1 1()9 1 I 10, I 1 1 1 Price lO eenta each for aaieby 
Mumi A( G> Ini. and all newtdealm 

DURYEA BUGGYAUT 

No othor m iti cImj for micucgbilrty Un»ur. 
puied in timplicity Send for prinM matter. 

C 3. DURYLA AUTO CO,. SAaNAW. MICH. 
ir:i O.rll»'Euirln0«'. Hrr-wera 

I R| mill IliittliTH' Mmlilnory 

ZTa, VILTER MFC CO 


MMsm 

‘^WNHDCKBcsivacofgittTima 

Df TEYDITD Elxpert M«naf«ctur«rt 
IV U ODllilV Fine Jobbing Work 
PARKER, STEARNS & CO , 
2^290 Sheffield Are., Brooklyn, N. Y. 
I , Yoer PATI^ 

Incorporate "\»s,T 


place between the two Davies, and It Is horse-power engine with a 77 volt 10 
not likely even In the event of a pro- ampere dynamo, and to have the am- 
tractod war, that the struggle will shed meter scale marked SO-CKM. 
much light upon the leading naval prob- 
lems of construction, tactics and strategy Electrical Show in the New 

Small Ifiolated Electric Power ***^ 

EMCOIC rower ^ork Electrloal Show, thU 

rmnts 1 year, was used to open the new Qrand 

(OoBclurfnd from page *?t.) Centi 1 Palme, located on Lexington 

main battery Each cell may consist Avenue, between 46th and 47th streets, 
simply of two plates of sheet lead sue- This haiidsome structure was brilliant 
pended in a jar of electrolyte. with myriads of electric lights, which 

At tv in indicated a variable resistance were reflected with great brilliancy by 
which must be used during the process *■*“’ white wialls of the Interior At the 
of foimlng the home-made battery pre- 1*''= building on the outside the 

vionslv deserllMid This will need to niched gallery was Illuminated with 
have a resistance of about seven ohms ni«''cury vaiior lamps, the bluish light 
and a current-carrying capacity of six w’hiih gave a soft, delicate effect when 
iimiverca viewed from a distance In the light of 

When the switch, H. is closed to the '‘unter’s moon 

left it (oniiects the battery directly to Several of the large electric companies 
the load thiough the upper blade Tho ‘■^‘■client exhibits of all kinds of 

lowei switch iiolnt Is not used for any- •'"""‘'•‘old electrical apiwratus Along 
tiling on this side, Imt Its clip makes a t*"' there Is a 

mosl convenient place to keep a apaie I'lusfatlng the equipment 

eight-ampere fusi- When it Is desired to 

chaige the battery the dvnamo ^ the former room there Is an 

started, and. by manipulation of the Held washer a churn, a chopping 

T * >* I I UA A VA machliie. ajid a full equipment of cook- 

hafr", the amp, MO about „ Instrument, a 

ha its candle powuir '1 he aw It. h is then miniature hair-drying fan, an electrlcal- 
tlii own to the right, conn... ting the bat- lyoperaled sewing mm hine, etc The 
tery to the (lyniimo through the iipiier rompany also has a complete electrically 
blade, and both battery and dynamo to- operated printing plant along the west 
g.dher to the load through the lower aide of the building A small paper Is 
blade and the thic c e ni f cells The printed eveiy day, giving the latest news, 
charging of the hatteiy may be done many of the dcs|iati hes being received by 


MantryoasaML On^iV I 


VVhen the switch, H. is closed to the 
left it ( oniiects the battery directly to 
the load thiough the upiier blade Tho 
lowet switch iiolnt is not used for any- 
thing on this side, 1ml its clip makes a 
most convenient pisce to keep a apaie 
elght-amiiere fus<- Wh.m H is desired to 
chatgf. the battery the dynamo is 
started, and, tiy manipulation of the Held 
regiilatoi, H, is brought up to a voltage 
suflldent to light tho lamp, t, lo about 
half its candle power The swlt.h Is then 
tliiowii to tho right, conne.ting the bat- 
tery to the il>niimo through the iipiier 
blade, and hmh battery and dynamo to- 
gtdher lo the load through the lower 



Stories of 
Useful Inve n tio n s 


lory being exhausted loo rapidly, II Is 
neceasarv for tho dynamo to b.- run In of t 

the evening to rarrj n part of the load ’‘'‘“’''o “f 
The same thing Is true in . ases where , 

It Is desired to use an electric flal-tron ^ 

or vaiuiim cleaner, whl.h enslly can 1 m' 
done by keeping the dynamo going all toe 

day on "ironing day” and “i leaning pottery w 
a Ihoroug! 

The foregoing specifleatinns, as stated vision. In 
In the beginning, aiqily to a small sized after, a rv 
Installation where lighting is th.- inlnel 12 miles 
pal requirement Before Installing a 32 Baker eh 
volt plant, careful imnslderatlon stiould Cleveland, 


he given to the subjeet of future exteli- hour K 
slons Eleetric cooking and other heat- for tea 
Ing apiillancfis, motors and the like not while I 
only lequlre a larger plant to run thorn, ir>0 mil 
but It Is desirable to operate them at a ono eh 
higher voltage In order to Keep down the which I 
size of the copper eonduetors neiessarv livery 
to carry the large currents Imposed by two am 
low voltage lOor larger plants sixty run a i 
volt.s has been adoiitcd as a standard, exhlblte 
and makers of lamps, beating apiill The ear 
ances, etc , now < arry these in stock made risen fr 
for this voltage The following speclll this lor 
eaflons will give a good idea of what la t*''" *t" 
needed for a 60 volt plant Edison 

Battery, lit) cells two-plutr, type 36 am- 
pere-hours capacity and 6 c e. m f eells, “"‘f *® 


A (lartlcularly luterosting display was 
•e-hoiir the hlstoil.al exhibit In tho gallery Profitable one 

liowcr This consisted of old hooks dating back beginnings of 1 

'll! re- to the tlm.' of Franklin, and various stove, lamp, p 

r eight eli‘ctrl<al ajiparatus The most Interest- the most of d 

ng an l'>B feature, jierhaps, of this exhibit was wrapi>edupm 

qis for lltr* development of the are lamps, from picotn bttk 

ge the the original Brush twln-earlmn lamp, to IIJM) 1 

when flamlngare lamii of the prosent day - ■ ■, . n 
(.ed to Storage batteries and electric automo "•* ^ 

Idles occujiy a considerable jiart of the 

s par- »Pa..<>, theie being exhibits by the 

. b.it- Exlde, and Ooiild storage battery **'^48 

„ I,, firms, as well as electric BUtomoblh.e of ^ FRES V 
■un In leading makes The recent ; to all • 

. |„g,j re.ord of 1101 miles made on the Ocean - ,~^^' vQVy 1 
where f'o®''’'’“*'d Iretween Brooklyn and Coney , , 

si.irnn ^ FfIti hie electric car carry- jK\tK^'3K« 

•an Is. people, will, h was made with a L 

lead battery, has been exceeded under 

ng all actual touring < ondltlons by the Edison 

.•auing i.attery, which, about a year ago. re.elved p — mwhi 
a thorough testing under Edison’s super- CDCI^ 
stated vision. In pleasure vehlelos Some time 
1 sized after, a run of 244Mi miles at the rate of STBS 

inlnel 12 miles an hour, was made with a aaviaTsm 

t a 32 Baker ele.trlc auto on city streets In 4SS£t*^'12<> 

should Cleveland, with a 40.cell 226-ampere. iStUfi t n T’f 


Profitable and entertaining itoriei of the 
beginnings of everyday things— the match, 
stove, lamp, plow, etc. — tales which make 
the most of dl the history and humanity 
wrapited up in these inventions. A regular 
ptetun htti oj me/ui innentwin, tw. 

$IJM> ml pMtM* 11 Mats 
AMiMty mCENTtfltTCO., NnrTsrt 


A ^MdoDUDg Hooklei t 
WAYS AND MEANS 
IN PHOTOORAPHY** 

FuU Hf >M>l{irul wmi — Write 


Expansive Breathing 


hours capacity and 6 

0 cells of tho hom 
-rtetl thirty In serl 

1 pie, with 6 c e 


hotir Edison battery This is the record 
for tests of the kind Just mentioned, 
while for touring purposes, from 125 to 
150 miles, it is claimed, can bo made on 
one charge Plates taken from a coll 
which has been In continuous use in de 
livery servl.e In New York city for 
two and one-thlrd years, and which has 
run a delivery wagon 26,000 miles, were 
exhibited and showed no depreciation. 
The eapai Ity of these cells Is said to have 
risen from 226 to 300 ampere hours after 
this long-i oiitinued use In addition to 
tills Inirease of capacity with use, the 
Edison battery has the advantage that 
It can bo charged whenever convenient, 
and la not ruined if left standing in a 
discharged condition. Tho Electric Stor 
age Battery Company also exhibited ve- 
hicles and stationary colls. 

A barber shop equipped with all the 
latest eleetrlcal aiipllances, was located 
In tho middle of the main floor, while 
on a raised jilafform above there was 
exhibited a novel eonibined electric piano 
and violin on hostra Three violins were 
mounted upside down In a circle above 



AIRCRAFT 

THE WORLD’S GREAT 
FLYING MAGAZINE 

contains a complete review of everything 
talcing place throughout the e&dre world 


It contains the most beautifui iQustra- 
tioBs from every quarter of the globe. 
It gives complete Records and Statistics 
of the movement from its incepboiL Its 
constructioo work is accurate bejfoad 
question. It describes minutely the oew- 
est types of flyeis. It contains aitides 
wrkten by the most famo« men eon* 
nected with the Science of aerial 
At the present time afl progressive men 
are studb'tng this great new art of flying, 
Aipcralt is genarallymcoguznd by 
the leading authotities on the subject as 
beag the organ of tho movement iteM. 


u™; ri:™ ^ r”f; '■i.-ro;: ^ 

j .is ^ 

of f.iriy 16 c p lamiw whore tho maxi- the Inafrument was moved about lU AIpCTBII is genmJly tecogmied by 
mum demand Is HnUlod tc) twenty-live neck as a pivot until the strings con- the Imuling mdhonties on the subject as 
Tim imtiory alone will bo large enough farted with the ring Meanwhile elM- on me suojw m 

to handle light Intermittent loads trleally-oiierated levers fingered' the tlw taovemeut isA 

through tho day, such as ooffee-percola- strings Tho music produced by tWs /r « jwsisrn -• 

tor elec trie toaslet, or a one-half horse- orchestra was excellent nd the amount y, MONTm.r. 

power pump motor for the house tank of expression secured was aurprlslng. **• ***v®*V«^ pHoa Rsf 1.50 pur 

aupiily This outfit Is adapted for futqre As a whole, the show this year la mads '*’•*’ far MgRO m swlft t . 

enlargement by the addition of more bat- up of small apparatus There are none — 
tery, but if this Is anticipated in the very of the big motors and generating ante lllglif 
beginning it would be better to Initall a that have sometlmea been exhibited when 

larger cbarglng equljaiant->fliy ft S the ahow was held In Madlaon Bqoftfe fhTt 11* llWtL .Tfriftf l r i ffj" Ti ' ' 
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SoMhnt new. Ewty firm went, it. Order* $1 00 to 
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Models ft ExperimenUl Work 

iNvornofO developed 

SPECIAL MACHINERY . . 
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frotnV to 12*. 

11 dealer hatn’t It, tend u* #1.40 and 
''Isit nftRiCt I 
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Garden. The myriad uaea ot electricity 
In the home and office, however, have 
never been eo well illustrated as now, 
ana this alone, together with the his 
torlcal exhibit, makes the show Interest- 
ing to laymen I 

The Glidden Tour and the Pair-l 
mount Park Automobile Race 

M ore than fourscore automobiles 
started in the 1911 Qlldden tour 
from New York city on October 14th The 
route thie year extends 1.4B6 miles from 
New York to Jacksonville, Florida The 
trophy will be contested tor by teams, the 
team having the best average of prompt 
arrivals being the winner There are var 
lous divisions tor runabouts and touring ^ 
cars, besides which there are several 
three-wheeled motorettes and a numlier 
of trucks and baggage ears It Is ex- 
pected that the 1911 tour will be the 
moat successful of any held thus far, as 
the roads of the South have been greatly 
Improved during the last few yeuis, 
which should assure the motorists an ■•n 
Joyable trip 

On October 9th, there was held In 
Falrmount Hark, I'htladelphia, the auto- 
mobile race for fast cars, that has been 
run annually for the past several years 
I Thfs race was notable for the fact that 
there were no accidents of any sort, and 
yet the Sliced reiords were broken, prin- 
cipally by amateur drivers. The winn-i 
of the race was Krwln Bergdoll. In a 
90-bome-powpr Bens His time was I 
3.18 41 30 — an average of 61 2.0 miles an 
hour He lieat by 10 minutes 26 .03 sec- 
onds the time of Zengel, In a Cbadwli k 
car lost year In fact, no less than six 
of the nine cars that finished this 202'- 
mile race, beat the time of the winner 
last year, whit h was 3 39 07 88 Spencer 
Wlshhart, in a Mercedes, swurud second 
place in 3’20.11 42 He held the lead 
' for three laps, but was finally outdis 
lanced, Ralph Mulford, in a I>o*ier. ob- 
tained third plai'e His time was 

3 '21 62 78 He stood a good chance of | 
coming In second, but was obliged to 
stop for gasoline and oil near the end i.f 
the race, and In so doing lost his i>osl- 
tlon I.A»t year Mulford finished but six 
seconus behind the winner. 

Mr Bergdoll beat the best record for 
one lap no less than six times, besides 
equaling It once during the race The 
time ot 7 36 for the 8 1-mtle lap. made 
by Harround In a Marmon car last year, 
i was reduced to 7 minutes and 28 seconds 
by this amateur racing driver. Several 
other well-known automo'blle racing men 
finished in the remaining places Zengel, 

In a Nstional, was fourth, and DIsbrow, 
also In a National, was fifth, while Harry I 
F Grant, twice the winner of the Van- j 
derbllt cup race, was sixth A small car | j 
the Mercer, obtained seventh place In I 
3 29 46L^ This race was partloularlv ^ 
interesting from the fact that the first ‘ 
and Second places were won by amateurs i ' 
The next big rac* of this kind will lie ( 
hold at Santa Monica. Cal., shortly 

Repairing: Old Bridgiee hy Injecting: 
Cement 

A t Hamburg there are two bridges the « 
masonry of whleh wm threatening to 5 
fall In ruing, being traversed by Inniim- * 
erable cracks of varying size A rather _ 
remarkable process has Just been made 
use of to rejuvenate theee bridges. A 
number of holes were bored throughout / 
the structure so as to give access to the * 
Interior, and cement was injected bv 
pumps under pressure Reports on thej 
present condition of the two bridges thug! 
treated are entirely favorable —Lo No- i 
(are. 

(UmTFfiputtiFttrF 

[The fldtiors arc not retpoMible for 
ttatcmcnU made in the corretpandenre 
column. Anonymoui cowwMHicoWon* 
cannot be coniidcrcd. b«t the name* of 
correspondents wiU ho tcilhheld token so 
dettred,] 

The Harvest Moon 

To the HJdltor of SciBitTmo AxtRaicAN 1 
I beg to call your attention to Fig. 7, * 
lllugtratlng my recent article, "The Har- J 
vwt Moon " My drawing showed the J 
Illuminated hemisphere on the loft. Of ' 
course, 1 see bow U happened, hut It leji 
misleading. R^ibdchk R. Uorky. n 

Hartford. Conn. m 



Comparison of the Distance Traveled by Earth and Bell Telephone Mcssojres 

The Orbit of 

Universal Service 


In one year the earth on its 
orbit around the sun travels 584,- 
000,000 miles; in the same time 
telephone messages travel 23,- 
600,000,000 miles over the path- 
ways provided by the Bell system. 
That means that the 7,175,000,000 
Bell conversations cover a distance 
forty times that traveled by the 
earth. 

When it is considered that each 
telephone connection includes re- 
plies as well as messages, the 
mileage of talk becomes even 

greater. 


These aggregate distances, which 
exceed in tlieir total the limits of 
the Solar system, are actually con- 
fined within the boundaries of the 
United States, They show' the 
progress that has been made to- 
w'ards universal service and the 
intensive intercommunication be- 
tw'ecn IKUMKl.tKK) people 

No such mileage of talk could 
be possible in such a limited area 
w’ere it not that each telephone 
is the center of one universal 
system. 


A'MERICTS TCtlPHONE AND TELEGRAPH COMPANV 

And Associated Companies 

One Policy One System Universal Service 


B A K E L I T Ei Maxim Silencer 
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In ast by the United States Army 


MAXIM SILENCER, Hartford, Conn. 


Nilt Gasoline Table Lamp i<^me^i 
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DO/V*r BUY A GASOLINE ENGINE 

UntU You Inv»U|»tp Thr Temple Wakr. IM Great Advantagfw art' ixi L.rrcst KunU'otit. 
pay* for Uytilf In Saving and— DeUven Htoodleet powor stream, adaptliiK li <-*iK*'lallv tor 
operating farm mwihlnwy. ard—Kaay on the jnaclilnn It operate* 4lh— r«w (,u-ulln<, Knrrwonrv 
orUa* Ath — Parteot Lubrication «th — Starts Easily and Quickly occuprlng mljilmum Rpaoe 


las Ath — P«rtBot Lubrication rfth — starts Easily and Quickly 
—It Is the King of Portable Engines. No engine ha* ao wide a raiiiic 
nUMke If you do not write for Inrermulloa. We make 1 ^ 
Inos, a, to ao H. p two cylinder ongide*, 30 to SO H. P four rvlln.lo 
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INVENTORS’ NUMBER 

NOVEMBER MAGAZINE NUMBER of the SCIENTIFIC AMERICAN 

ISSUE OF NOVEMBER 18th, 1911 

Although every number of the Scientific Amer- Fascinating is the story of making big fortunes 

ican discusses the inventions and inventors of the day, out of patents on small and apparently unimportant 

there will be published on November 1 8th a mid- things. Every time anybody in the United States pulls 

month magazine number which will display the the cap off a beer bottle or a soda water bottle, he puts 

inventor in a new light. Articles will be published the fraction of a cent into the podcets of a Baltimore 

which will show how much he suffers from our anti- inventor. Elias Howe, who first made the sewing 

quated legal system and will explain his need of machine practical by placing the eye of the needle 

sympathetic governmental support. His foibles, too, near the point, admitted that he had collected $ 1 ,- 

will not escape notice. 1 85,000 in royalties. The man who invented ingrain 

I » /I » /I 1 Ml carpet with the threads so interwoven as to prevent 

1 here will be an arraignment by Mr. Melville wrinkling, is now better off by $4,000,000 for his 

Church of our marvelously complicat^ method of thought. A government clerk named McGill found it 

trying patent infringement suits Mr. Church is one hard to hold together many pages of thick documents, 

of the most eminent patent lawyers in this coun- He got over the difficulty by. inventing the little brass 

tiy, a man who has figured prominently in some of paper„fastenc» which we all use. He died rich. His 

the most important patent cases that have been tnod invention made money. These are but a few of the 

in this country. He points out what a burden is im- f^^ts taken from a striking article by Mr. William 

posed by the present method of taking testimony in Atherton DuPuy on the big fortunes that have been 

chambers without any Court supervision and how made on little inventions, 

enormously expensive a trial may be before the infrin- 
ger is successfully brought to book. We need only Perpetual motion is the inventor’s Will-o’-the- 

mention the scores of volumes of printed testimony Wisp. In the Inventors’ number will be found an 

taken during the trial involving the validity of the article in which the various forms of perpetual motion 

Selden patents, to drive home the utter absurdity apparatus that have engaged the attention of dreamers 

of our Court procedure. The inventor who has suf- for years are explained and their fallacies set forth, 

fered because of the slowness of our judicial machinery 

will read Mr. Church’s article with interest and profit, There is a funny side to invention as the Invartocs’ 

for he will learn what steps are being taken to protect Number will tell you. What possible use could there 

without impoverishing him. be in encouraging birds to infest the farmer’s grain 

fields by providing fence posts with birds’ nests in 

The great industrial corporation (the "Trust" of them? Or of table knives with mirrore in the handles 

whom we have been heanng so much of late) has to permit the users to inspect their teeth nowand then? 

changed the aspect of invention. It now pays to Or of a telescopic anti-collision ^pilot for nulway trains 

invent thousands of little feeding devices, thousands of running in advance' of the locomotive and hcs^ an 

little trains of gears and levers and cams, which, fifty automaton that rings a loud gong? These and even 

years ago, might not have proved so profitable. An more ridiculous inveirtioiis will be described in the 

invention that means a saving of one cent per ton in article on "The Funny Side of Invention," 

the handling of raw material becomes of industrial im- 
portance for the simple reason that the "Trust" deals In addrtiem to these article, there wifl be (he 

in gigantic masses. In an article entitled "The Indus- usual Scientific American material— the articles 

trial Corporation and the Inventor" this aspect of current scientific discoveries, the Department of Curi- 

modem invention is treated. osities of Science, the Science Abstracts and the rest. 

Price Fifteen Cents On All News Stands 
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The puipuse of ihit journal it to record accu- 
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The Spirit of the Coliseum 

A c F.RTAIN number among the multitudes 
that poured into the Colisiuin in the days 
of anrieut Ronu were drawn thither solely 
by tin true sporting inslmet, whuli di lights in wit- 
Jiissnig feats of skill uikI uidurame The large, 
majority went to witness the spilling of blood, for 
evm till noble Roman matrons, we are told, in re- 
8|M)risi to tht iiujuirmg glaiwe of the victorious 
gladiator, would turn their thumbs down, indicat- 
ing that tin y wished to st e thi life blood of the 
vaniiuished n dili ri tin sands of the anna. 

Can it be imssibli that a toiieh of tin saiagt d< - 
sire to look upon mangltd hodies and hear the sob 
of txpiring lift, which sliiiiibi rid btiiialh the sujier- 
Hcml eivili/.,ition of tlie Homan jiiopli, is n sponsi- 
ble for tin vast crowds whieh gatln-r at our tnodirn 
race tracks to wilnt ss the rriminallv dangerous 
automobili rae< , or watch the aviator straining for 
a fall witli Death, a thousand feet in midair? 

Then was a timt whin the automobile race, run 
over till highwajs of the eoiintry, [xissessed a dis 
tinct seiintitie and teihnnal \ aim , The supreme 
test of tJie strengtli and endurance of materials 
which was affordid by those contests, was one of 
the most valiiahlc factors in bringing the autoino- 
liile to its jiresi lit ))e rfi ction , and the brave fellows 
who lost tliiir lives mav be considered as having 
been saiTifiet'd in a just eaiisi , since they rendered 
possihh tin rapid advaiie einent of a ni w means of 
transportation — possibh tin most valuable that was 
ever introdiieed 

To-day, however, any li gitimate reason for the 
holding ot automobili raiis, particularly on dan 
genius race tracks, has ilisapjii ared That such 
rails, in spiti of tlnir freijoent •■iiid frightful 
fatalities, continue to hi In Id is to be exjilnined 
bv the co-opi ration of what Mr Roosevelt has re- 
iintlv ill nominatt (I as "comtnercialisin and hvs- 
lena. " If tin possibilities of sudden death or hor- 
rible wounding wen eliminated from these cx- 
liibitions, wi veiifiin to say that the iiroiooters 
who tr, S, on tins morbid taste on tin part of thi 
public would (|iiiekly find that such exhibitions wen 
altogillnr iinin-ohUble I'In i it nn iil of noiilty 
has long ago pa .si d from sin h contests Kvi rv one 
knows that li liOd horsi -powir is eramiin d into .a 
racing .iiitomobih (In maeliim will skid .irouiid an 
ordiliarv raet trai k at a sjaid of soon thing uriih r 
50 SK'oneis to tin mih , and i v i rv oni knows ,ilso 
that a crowd of twi iitv to lliirly high-pow i n d rac- 
ing machines will nvir.ig, on a sjieeiallv-pnjiaii d 
track ovi r seventv mih s an hour Should tin turn 
ever come when tins no hnigi r hurst, nor steiring 
gears give way, nor ro.iimg moiisti rs go hurtling 
through a crowded m iss of Immanitv at tin rail, we 
vinhire to say that aidoiuohili laeing is a .sport 
will be ns dead as i roqm t or shnllheoek and 
battledore. 

T'ht same argument holds as regmls rnaiiv of 
the so-caIIe(|, i|«rintio/i nn i ts rontmuoiis fh iiig 
around a circular or oval loursi is monohininis 
The inihtie demands tin spectacular in tin form of 
“dives, " “spirals,” and other aerial gymnasties tlnit 
are performed at imminent peril to life and limb 


How often during tbe past year has the unfortu- 
nate aviator launched himself into the air under 
atmospheric conditions which he knew to be more 
than jierilous— being driven to it by the jeers of 
a crowded grand stand and the importunities or 
threats of a professional promoter or the "local 
committee” of a bill-placarded and expectant city. 
Tin death of an aviator under such conditions 
comes vt ry near to being hoiiiicide of the most atro- 
cious character. 

Let it Ih understood that the .Scientific Aueri- 
ian is now speaking of .so-called ”aeroj»lane meets ’ 
whieli are exploited purely for commercial gam. 
Such gatherings .ns were held last year at Belmont 
Rurk, in which the jnek of the aviators of the world 
eontisttd, and wliere everytliing that could lie done 
was done to satisfy the public and at the same time 
safeguard the contesting aviators, fulfill a useful 
jiurposL They encourage the art as the automo- 
bile contests of eight to ten years ago served to 
develop the automobile and build up a great in- 
dustry. Of even greater value are well-organised 
i ross-eountry races. We venture to say that the 
art of aviation receives more stimulus from such a 
flight us that of Atwood from St. Louis to New 
York, or the present remarkable and so far success- 
ful attempt of Rodgers to fly from the Atlantic to 
the Pacific, than it does from a whole season of the 
present irresponsible aeroplane exhibitions, with 
their shocking list of fatalities. 

Tlie Scrap Heap 

O NE of tile must markid distinctions be- 
tween American and European practice in 
the technical arts is the free use (araooat- 
ing in foreign eyes to positive extravagance) which 
we make of the scrap heap. Possibly the dificr- 
tnee 18 due to tlie inucli greater cost of labor m this 
countrv ; hut whatever the cause, the fart remains 
that whireas in Europe there is a tendency K> re- 
pair. rebuild or even largely re-drsign existing ma 
ehiuery, in the effort to keep it upon its legs as 
long as possible, liere in America it frequently hap- 
p< ns that a comparatiK ly recent installation of 
loslly in.aehiiierv will be torn out and sent to the 
.liiiik pill, to make way for an entirely new plant 
imbodving thi latist improvements 

We do not linvt to go far to find casts in {>otnt. 
Many of us will recollect the pride with which it 
was stated in the English press a few years ago 
that sHili and sui li a loeoiiiotivc had recentlv left 
the railroad shops, after a thorough overhaul, and 
was nguin in scrvici . witli a record of Heaven 
knows how iiianj dieadis of continuous sirvict bi - 
hind it. during winch it had covend some millions 
of miles of track. Now to Arneriean lycs, al- 
though such a fuel speaks volumes for the well- 
known ixctllenei of British workmanship, the mere 
ixistirice of a forty or fiftj -year-old engine in ser- 
vice indicates that conservatism is being carried tcH' 
lar, and tliat English railroad methods lack that 
flexibility which is necessary for the best results, 
Pirhnps the value of tlu scrap htap has never been 
shown to hetlir effect than among American rail-, 
roads and in those vast industrial jilants and or- 
ganizations which are covered by the steel trade. 
When one enormous loconiotivi can hi umdt to do 
the work of two, our railroad men never hesitate to 
discard tin smaller in favor of thi bigger unit, and 
instaneis have not been wanting when, in the manu- 
facture of steel, a vast and costly plant has been 
■'scraiipcd” to make way for some unproved ma- 
ehinerv, which, by virtui of its nduction of labor 
costs and general speeding up of the proc'ess, gave 
sure promise of not only paying for the discorded 
plant hut producing the manufactured product at 
a lower cost. 

It IS agreeably to this policy that certain older 
sIiijM! of our navy are pul up for auction, or towed 
into shallow water, as was the old ' Texas," to 
serve ns targets for rifle practice. We regret to 
note that not a fi w people have criticised the de- 
struction of the "Texas" as a pieei of wanton i;x- 
travugancf As a matter of fact, this obsolete 
vessel IS giving far more- value to the navy ns a 
fargit than she ever did during the palmiest diijs 
of her eonimission The batlli slop or cruiser which 
has been "outbuilt" bv the rapid initreh of improve- 
ment in naval material is more preifitnbh- as old 
jiiiik than as lying in reserve at a navy vard. The 
inoiuy spent upon these ships in the endeavor lo 
niodefnixi- them might just ns well be poured into 
the sen. One dollar put into absolutelv new con- 
stnietiori is worth a million spent in libkering up 
olisolete ships. 

As with the ships, so witli the navy yards. The 
lost report of the Secretary of the Navy tells us 
Uiat we have several old yards which have oot- 


llved their usefulness and constitute a charge npoK 
tbe country for which it gets practically no rett)ni«t 
The policy of tlic scrap heap ahould be applied 
here with an unsparing hand. 

New Orleans yard, to which no large ship of 
our navy could be sent in war time, for fear of lU 
being blocked In at the passes; Port Royal and 
Charleston, both absolutely useless for battleships 
because their channels are silted up with sand and 
mud ; New l.ondon, barred from the sea by a rail- 
road bridge — these and others should be scrapped 
and abandoned. The maintenance of these lesser 
and useless yards from motives of sentiment or 
politics is working decided harm to the interesU 
of the navy at large by the diversion of money, 
time and attention from those fundamental objects 
at which the present enlightened policy is aimed. 

The Status of Agricultunl Meteonrfogy 

French Chamber of Deputies, at its ses- 
I sion of December 28ud, 1910, passed a reso- 
X. lution calling upon the Ministry of Agriculture 
to undertake the development of work In agricultural 
meteorology — already carried on to a limited extent 
by the Department of Agricultural Hydraulics — 
and to take steps with a view to providing in the bud- 
get of 1912 for the organisation of a special service 
devoted to this subject. By an order of April 10th, 
1911, a committee of sixty-four members, having at 
its head M. Violle, of the Institut de France, was 
organized under the direction of the Ministry of 
Agriculture to prepare plans for the proposed serv- 
ice. At the same time the F teneh government sought 
the advice of organisations in other countries cn- 
gaged k) this class of work, including the United 
States Department of Agriculture. Apparently the 
new service is to be independent of the existing 
meteorological department of the Frenrh govern- 
ment, VI*., the Bureau Central Mctcorologique, 
which IS under the Ministry of Public Instruction. 

It IS noteworthy tliat France, following the ex- 
ample set a few years ago bv Russia, is about to 
organise a separate and distinct meteorological serv- 
ice for the benefit of agriculture, In Uic United 
States, official meteorology is already under the 
direction of Hie Agricultural Dcjinrtnicnt, to whicIi 
the Wialher Bureau is attached, and tlu act of Con- 
gress under which this bureau was organised pro- 
vided that it should be "spc'Cially developed and 
extended in the interests of agriculture”, but in 
foreign countries nn analogous affiliation docs not 
gencrolJy exist. A|)pnrriitly the European meteor- 
ological services, which for the most part liavc but 
meager funds at their disposal, arc not able to be 
of much direct iH'ticfil lo the tillers of the soil ; and 
as a distinct group of problems, theoretical and 
practical, is involved in agricultural meteorology, it 
has seemed lu-st to organize .sjiecial services, rather 
tlinn extend the scope and enlarge the resources of 
the general services already existing. 

This movement found expression at tlie last meet- 
ing of the International Institute of Agriculture, at 
Rome, when the French delegate, M. Louis Dop, 
presented an elaborate rejiort on the work in agri- 
cultural meteorology now officially carried on in 
various countries, and offered a resolution, which 
was adopted, looking to the international organiza- 
tion of such work. This matter will be submitted to 
the luteriiational Meteorological Committee, which, 
it is expected, will appoint a "coramisaion" on 
agricultural meteorology, co-ordinate with the com- 
missions that have been appointed from time to tbne 
oa aerology, atmospheric electricity, tolar rodia- 
tion, etc. 

The subject ofsagricultural meteorology, owing to 
the fact that ft has not heretofore been lo^ed upon 
as .a distiisct branch of science, has received far let* 
attention than its immense ecoiioinic importance en- 
titles it to. The interrelations of weather cli- 
mate, on the one hand, and the Hfe and growth of 
plants on the other — including such matters a$ the 
geographical distributiqn of plants, photochemical 
climate, phenology, the causes and eileeto of frost, 
the meteorology of soils, teolion geology, aeclimatisa- 
tion, drought resistance, and such practical prob- 
lems as frost protection, hail insurance, and weather 
forecasting for particular crops — should be recog- 
nized as a field of research requiring the attention 
of a numerous corps of workers, trained in both 
meteorology and biology. At present the workers 
In this field are very fnw. Particular prtduletns have 
been studied from tbe meteorological or from the 
biological point of view, but no gfuterfil survey of 
the field has yrt been taken, and thflW does not 
exist, to this day, a textbook of agricultural meteor- 
ology worthy of the name. There ts po gtmtifr 
desideratum, la the literature of eitW tousteorolegy 
or agricoltore. 
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A New System of Gathering Turpentine 


Conserving the Long-leaf Pine 


* puri>oie of eolloutlng turpentine 1b the moat waate- 
ful and deatructlve method that has ever been used 
ft la not only the moat espenalve from the stamlpolnt 
of labor, but 11 Invariably weakens the trees and al- 
ways aubjecte them to destruction from wind and Are 
IjCss wasteful methods have been devls<id for eitract- 
Ing the resin, yet a good many turpentine men persist 


or twenty years the resin yielding pine rllleHt^ 
South will be wholly dev)let«d 

It Is very Important, therefore, that a less 
live method of turpentining should be nsi d 
Hvatem of collecting turpentine in air (iglii Jai 
was put into practice a little less than u vc 
promises to be the moat eeonomleul mellmd ( 


Fig :t ) To tbl„ 1 
at light iingb'H will 
hole lioied Inlo III 


In cutting large receptacles or openings on cither side 
of the trees near their 

bases In which the resin 

collects (See Fig. 1.) 

T^ese holes or boxes, as 
they arc commonly 
called, are from 8 to 14 
Inches wide, running up 
7 to 8 Inches along the 
length of the tree, and 
from 4 to fi Inches deep 
The trunks are repeated- 
ly hacked Immediately 
above these boxes, I bus 

exposing new searlHed 
surfaces from which the 
resin coses and collects 
in the boxes below This 
process of hai'klng is 

continued upward on the 
trunks as high as the 
men can conveniently 
reach, and Is rei>eatod 

for five to seven years 

until the trees are con- 
sidered fully worked 

With this method 
there is an enormous 
amount of waste Not 
only Is there a fiO per 
cent waste through ovup 
oration of the pure tur- 
pentine oil, which sells I-— The oli 

for $4 00 per gallon, hut 

in gathering the crude ■ ' 

resin from the boxes 
large quantities are lost 
through careless hand 
ling A good deal of for 
clgn material, such as 
scales of hark, chips and 
needles of the trees, lie- 
comes mixed with the 
crude resin which Is col- 
lected from the boxes 
and S( raped off the scarl 
fled surfaces. 

About ten years ago 
another method was de- 
vised which Is known as 
the cup and gutter sys- 
tem This system has 
Its advantages over the 
old one In that it does 
away with the Injurious 
methods of cutting the 
boxea Into the trees 
Only the sap wood of 
the tree Is penetrated by 
this method, and one cup 
with two gutters which 
drain the resin Into the 
cup Is attached to the 
foot of each scarified lur- Pig. 3.— 8yst«m of turpentining with a 
face (See Fig. 2 ) These cup attachment, 

cups have a disadvan- 
tage In so far that hogs *■ 

and other animals which 

feed In the pine forests frequently throw them off tho 
books which hold them In ploce. Hvaporntlon Is not 


cither side lutlonlxe the turpentine Industry I 



A NEW SYSTEM OF GATHERING TURPENTINE 


t the timber without having It turpontined Is equlva- 


\ ('C'OTini\ci 


wholly eliminated by the i 


to throwing away the whole of t 


■ profliH that wooden shoe 


I of this method The could be derived therefrom Hut the tin petitlning 


earthenware cups alao have another disadvantage. should be done only provided the oil < 


since a good many are constantly broken i 


i under with absolutely i 


reasonably careful handling and must be replaced at lumber 

a considerable expense. Nor doee the use of this sys- their Ii 

te« greatly leseen tho fire danger, for the resin- lege ol 

ous substance on the scarified aarfares often catches timber 

fire ,wheB the woods are burned over, which is done mill ra 

regularly every year In the smithern pineries These with U 


lumber product. Frequently furiientlne nieii leaw' 
their long-leaf timber for $2 f.O |ier aero for ihe prKl 
lege of working It for the turpentine, though the 
timber oil It may be worth $4 no pei acre to th(> saw 
mill men. After the turpentine operator Is through 
with the job fully one-half of the trees are lnvarlabl> 


country Mam 
gan, Iowa Mm- 
The reinarK.itile 
wooden footgcji' 
Holland Mil li . I 


periodic conflagrations which consume annually not dead, all are fire scarred, and those which remain 
only millions of acres of young growth but also many after nine years (the usual length of a leaae) are 


millions of teet of merchantable timber, can thus he worth to the mlllmen only about |2 nO per a< re 

directly or Indirectly attributed to the cause of Im- The new turpentine cup svstem consists of « 
proper methods of tnrpentlhing The present rate of tight glass Jar of about one pint capacity 

ttalg doitractjon is ao great that within the next fifteen Into a metallic coyer similar to a tin c 


i top (See price of the r 




Two New Bleriot Monof^anes 1 

Descriptions of the Latest Aeroplanes of the Celebrated 


N ul ,1. III. lit with having won piaotl- 
ill the gn'at Kuropoan olreull 
i.iiiiiiHii. iiKOh during the pait summer, 
M Jill. I nil has been hard at work of late 
.w.Iiiiij, new designs llis two latest 
iiKiMiipl uie-i, one a racer and the other an 
, vlieniiieutal “Canard" or “nuck," are 11 
llintrjteU hen with, 

'I'he new lacei displays a general re- 
linemen t of lines and an effort to reduce 
head rcHlalaiu e To effect the latter, the 
iipiiei flat trosB member of the chassis 
him been lowered and placed under. In 
Miead ol im (iij) of the liody The result 
log siiorli iiliiB lit the steel-tube uprlghla 
of tin (hUHsK .iei\ea to leducc head re- 
sist, itn ■ Out In addition to this the 
liodv li.is limm niadt' extiemely narrow 
In flout, wtiile at the rear it flattens com 
plnnh and terminates with an absolutel> 
flat Inn Irnnt.al ruddei The extieme front 
end nan own down to not much over a 
loot In width hut wliere the aviator sits 
It Is of coinfortalile spai-e The motor 
and tanks are well covered with a long 
aluminium hood so that there Is little 
(liaine foi the u\lator to get oil In his 
faie from fhe exhaust of the motor or 
from leaking tanks Ttie usual running 
gear and slim k Hlianrlx'rs arc used In 
front whih' the hiiinhno skid Is now placed 
at the extreme lear end of the body or 
fuselage Tiesldes a simple V-shaped sup 
poit for the guvs atiove the wings, this 
new racer has the saine arrangement be- 
low hut the tubes whlih form the lower 
sujiport aic ennside .ilily longer than 
heietofore and thiw aie well giivod to 
the hodv They can v at theli Tower ends 

lie Komewhal different from that used 
herelofoie The verthal rudder is of pe- 
I uliar shapi Its Imation on top of the 
hodv being slniilai to th.it of the rudder 


1 the r 


XT] 

. modi 1 


27, has a length 
of 7 meters (22 feet) a spread of 8 0 
meters 121 f(H>t) mid a supporting siir 
face of hut 12 spuaie meters ft29 squari 
feet) The weight lOmiilele Is 430 kilo 
g aiiis (14S pounds) so that the weight 
lifted pel sijiiare foot aniounls to some 
seven ponnils Wilti a ho jjorsp.power 
Oimnie rnotoi, tills model RlOrtot has de- 
veloiied a spied of I'tt) kilometers (Kt 
miles ( an hour 

One of AT RK-i lot's earlv monoplanes 
was (onsfiiKled niion the same lines as 
his l.itest ' ('iiniml ' ns llils tyiie of aero 
jilani' with pilot In f ont In a covered 
hodi and motor behind has come to he 
I ailed The Voisin liiotlicrs were the first 
to bring ont a biplane of this tv lie some 
months ago. ,'ilthongh Santos Piiniorit was 
the Inventoi of It and the first aviator in 
Kiirniip which he Ininnie «I(h this type 
of machine The Volsin Tniiard" has a 
nun li lotigei hodv It has Is'cn fitted with 
hvilinplane floats .and has made many ex 
(ellerit flights tiom the water It la seen 
sklriiiniiig the snifn.e In one of our lllua- 


Tlii new UlCriot ' rnnard” Is much 
shorti 1 111 in tin Volsin Tt Is a mono 
jilaiic with ,1 Ihck short hmlv jiiojectlng 
ont in front me horponfal rudder being 
at thi how T'. 0 linv vi- ileal rodders on 
toj) of the main nlmn at I'S' h end serve 
to steer The wlm.,- ire giived to an In 
ellned rod iinderni .iili whlih extends for 
ward tiom ;> hlioe on the bottom of a 
vertical jiost There is no waiping, gen 
erous ailerons heuig ns, d Ins'ead The 
leaf sjirlng, axle .mnl i1h> stint to which 
the wings are gu) , ,1 i,., .oil (he NMouport 
monoplane They ai, quite Mtnillar 
The total over-all ' iigih of this new 
monoplane Js but 6 6 .m l, rs (18 feet) 
The spread and surface nie the same .as 
with the racer, while the weight with ,a 
IP horse i)OM(i(fr Gnome motni is 400 kilo 
grams (882 pound*) The aviator’s seat 
iB so far forward that it would »eem aa 



Rear view of the Blwiot Canard. 



The Bl^ot Canard, with motor and propeller at the bock of the aviator. 



The new Bl^ot No. 27 am seen from the rear. 



Front view ahowiajr detlUa of Bleriot monopiaae. 
TWO NEW BUiSiOT MONOPLANES 


^^UrtililL he ntn very UtfH oiMpM 
inJtired by the motor ja otM of A Uliwih, 
•isoe there are <lve oqr alx fwt of, stowt 
foaelife between the engtae attd 
No flights of any moidmit hoy*' 
t»«de so far as 'vr* Icnow hy this ta* 
machine os yet. There Is no donhf ttat 
tt will fly, however, nor that a maqlMBe 
of this type offers several advantages, 
such as have already been mentlotted hy 
Volsin In the description of hts “CisuBwa" 
In the SoigimrK! AMsaiCAN of rsoont 
date. 


The Aev^^ane in Ntvnl Serviee 
By Andrtf BeanmeMt 

I N e recent tsrue of the Farit "He 
Tempt," the pounp French navaJ oj/teer 
mho hat made ivch a brilliant record at 
on aviator under the pteudonpm of 
Andrd Beaumont, ditc.uttet the pretent 
ttniut and future pottibiUUet of the 
aeroplane at a factor in naval maneuvert, 
Wc take pleature in reproducing here the 
greater part of thit interetting erpoti- 
tion, omtiting tome intfoductorp remarki 
of a biographical chdracter, and taking up 
the author* tcordt at the point where he 
entert upon hit main theme.— Kn. 

Must we seek for marine service the 
Ideal machine which takes flight from the 
earth, poises Itself upon a troubled sea. 
renews Its flight unharmed, executes ma- 
neuvers about the fleet, and then at 'Will 
returns to land or casts anchor In 
port? 

Unfortunately such a tnacblne does not 
exist to-day, and I am afraid It will not 
be produced for a year or two, despite 
the laudable efforts of our constructors, 
hnd meanwhile must we be deprived Of 
the aid of aviation in the marine? 

To my mind that would be a mistake, 
and we should bo depriving ourselves 
of an auxiliary already powerful and 
capable of becoming redoubtable If han- 
dled with the skill and daring which 
have always been among the professional 
quBltttcB of sailors. 

Why Walt for future progress when the 
aetual state of affairs Is so satisfactory? 

Let the constructors continue their re- 
searches: let us help and encourage them, 
and, it necosaary, undertake parallel 
studies in the navy Let us urge experi- 
mental trials, but let us begin by adopt- 
ing the actual machine that we may 
profit Immediately by the progress at- 
tained 

Let us oonslder how the machine of 
to-day can be of service We cAn have 
In the first place th© "coast aeroplane." 
which, rising from a point of departure 
in proximity to a port of war. could fly 
out to a great distance over the watei 
(30 miles, for Instance), and, mounting 
to a great height, from 1,600 to 4,600 
feet, according to th© clearness of the 
atmosphere, descry upon the dlstaht hori- 
zon .the presence of a hostile squadron 
or a fleet of torpedo boats It could 
observe the nirmber, strength, formation, 
and direction of the enemy, and In less 
than an hour and a halt return with a 
report which would at present require 
the employment of two O’* three cruisers, 
or ten torpedo-boat destroyers, and two 
or three times as great a lapse of time. 

Then there la the search for subma- 
rines or mines placed by the enemy in 
the channels of safe exit from ports The 
recent experiments of the aviator An- 
brun at Cherbourg have Shown that from 
a height It is possible to see a consider- 
able depth down Into the water. 

The "aerolllane of the high seas" would 
be capable of a mission of larger extent 
and greater radius than the coast aero- 
ptane. This is ths nachlne belonging 
to a spsclatly equipped oonvoy boat (not 
« mnn-of-war) The asropMae rts«i tram 
(Oimtmutdimpagt m.t 




MmI MtlAdal Uchtinc for a (aU«nr, latenaity of illamination practkalty tuiiform, 
Usht ia diMcted to tha w«iU, not the floor. 


Excellent natural lighting obtained by the une ot a priam-ohaped monitor 
•kylight with opaque top and diffiuing glowi aldea. 


Indoor Lighting, Natural and Artificial 

Directed-indirect Illumination for Art Galleries 

lly Putnum A. Bates 


E xterior lighting Involvea problems of a quan- 
titative rbaracter, whereas Interior Illumination 
la more qualitative, and while both are Imriortant, the 
■uooeseful solution of the Interior problems has par- 
haps the greater practical value; for It t« obvious 
that while Indoors our eyes are subjected to greater 
stress. 

Apparently there Is no reliable and clearly defined 
record which will guide us In providing both natural 
and artificial conditions of illumination closely corre- 
sponding to those under whch the eye Is most capable 
of rendering Its best service At least an exhaustive 
search, In connection with which the writer has as- 
sisted, failed to produce any real data or 
Indication ot previous thorough and logical 
analysis, and consequently, in undertaking 
the Illumination problem of an Important 
exhibition picture gallery recently erected. 

It became necessary to insi>ect many of the 
existing buildings of similar nature, after 
which It was deemed advisable to approach 
the problem on entirely new lines 
While this article, therefore, will bo con- 
fined largely to a description of the solu- 
tion of the particular problem undertaken, 
there Is much Information brought out In 
the analysis that applies directly to the 
Illumination of almost any kind of an In- 
terior, the principles, of course, being ob- 
served, rather than the exact arrangement 
or construction 

Quite to the writer’s astonishment, no on® 
seemed to possess the kay to the whole sltus- 
tlon, although many persons who were In- 
terviewed seemed to appreciate, In a rough 
way, the defects noted In the existing build- 
ings. Daylight Illumination has received a 
good deal of stndy 1« reference to special 
Interior problems, but the records do not 
show that these Investigations have been 
carried sufficiently far for us to loam from 
them the intensity of lllnmlnatlon th*t pic- 
tures. for example, should receive, or the 
best relatirn Intensities for the various 
fixed surfaces, celling, walls snd floor, of a 
given rohm. Incomplete as were the day- 
light experiment data, the results from 
previous attempts to provide scientifically 
correct artificial lighting proved to be even 
more unsatisfactory. Beftire enumerating several of 
the violations most treqvvently committed, I will men- 
tion briefly a few of the principles governing the sub- 
ject of light and lU effect upOn the human eye. 

ThrtRtgh many ages, the hnmu eye has accumulated 
Oie ebaraotera wrought upon it by evolution and the 
HnMtatlons erf Ita environment. It works beat over a 
rattier limited retinal area and through a range In 
tutepalty of light whloh, although great. Is yet much 
amalltr ^an, for examptet the. extreme variations In 
brUlismcy provided by the mm's raye. Everyone le 
timtfiMr drtth the dtetreag eaaeefl tba eye by sudden 


alternations of light and darkness, and It seems to be 
well eeUbllshed that the discomfort caused by the 
reflected glare from sand, water or snow ,8 due to the 
Inability of the rather transparent lower eyelid to 
obstruct sufficiently the light that approaches the eye 
In an upward direction, a condition to wbhh the 
human eye Is not naturally accustomed All these 
matters sre of Importance to consider In connection 
with Interior lighting, and the subject of the follow- 
ing serves as an excellent Illustration 
Visitors view pictures to study their relative merits, 
and are often so absorbed In this, as not to realise, 
until afterward, under whai Irving conditions their 



Pig. S.— ligirtfaig that does more harm than good. 

eyes have been uaad. The lighting of a picture gallery 
or exhibition room differs from other Interior Illum- 
inating problems, but the underlying principles may, 
nevertheless, bh otherwise applied when they are once 
appreciated. First, tHb main objective Is to provide 
an Illumination which will enable persons to view 
exhibits with the least possible discomfort or effort to 
the eye; second, the exhibits will be on the walls 
and, therefore, the light must be directed there; It, 
however, must be ditfuaed; third, should the floor be 
especially bright, or the source of Illumination In the 
field at Villon, there Is a physiological effect exerted 


upon the eye which makes the careful viewing cf 
ol)}e<t8 not only ilifflcult, liut must tiring 

The most suitable Intensity of light and the seem- 
ingly contradlctoi y requirements that It must bo botli 
directed and diffused are difficult loiidltlons fo estat) 
Hsh. btit It is obvious that In e^erv pliture gallery 
or exhibition room the need for wolvlng these essential 
itolnts has been felt How frequently do we see the 
gallery skylight provided witli a roller shade oi an 
opaque canopy placed In the center of the room, undei 
which observers mav stand to view the pictures with- 
out exposure to the dirty t cfTecti, of the entering light 
These are but makeshift mtdhods of regulating the 
intensity, and hv negative means, directing 
the light rntn most recently, however 
these devices were legarded as essential fea- 
tures of gallert equliimcnt 

An Interesting feature of this sltiiatlm 
was, that the results desired, as indicated 
liv these makeshifts weie quite enrre- t, 
for as one eminent crltli descrilied the sltun 
tion, "the best results would be obtained r 
ill some wav the dired ravs of the sun’s 
light could be shut out hut the remainder 
ot the davl'ght be admitted thro.igh an 
overhead sk\ light, and eaeh visitor be pro 
vlilod with an open umbrella to hold over hh 
head while viewing the pictures” This was 
the r^ark of an artist whose knowledge of 
selenee and phvslcs was limited to his origi- 
nal observations, but his expressed Idea eon 
veveil to the writer that the full range of 
the sun's brllllanry was vasth too great, and 
its effert should he modified to (orrespond 
more nearly with the llmltalionR of the 
human eve and the largest portion of the 
entering light should be dlioeted tow-ard the 
walla and not allnwed to fall dtreetlv 
on the floor, as la generally the case, 
where the hung eannpv is not used 
The ranopv however, Is not a desirable 
intrusion at best, but it Is often used to 
obstruct the downward flood of light 
whhh la Burp to enter when the sun Is high 
and the surface of the glass area Is enlirelv 
skyward, a mistake In roof design hen-tofo’-e 
almost universally made It Is nevertheless 
a fact that in spite of Its nnsanit.irv 
tiona and unsightly appearance from a 
lighting standpoint, the presence of the hung (anoin 
la to be preferred In galleries nr cThitiitlnn halls 
where the skylight la so constructed llemr the man 
D«T In which the light la admitted Is ail ImiHiilant 
The area of the glass opening In tli' gallerv i oiling 
governs the amount of light that can la .admlltwl, but 
the shape of the superstructure or uppm skykllglit 
practically determines the manner In wlil.h the llglit 
shall enter Although well above tin mom in which 
the exhibits shall be. this ‘'guperstrui lui e” should bo 
most carefully designed Ita top must be opaque so 
poo* 39: > 



Culiosities of Science and Invention I 
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Edible Birds’ Nests 

T llK iinilillliitc'd ati mit tn tliink of 
IiIhIh' iK'St soup as n most disiiiisl- 
liie: slow of |\vi«R, foathms anil «lmt not 
As II mattiT of fm t, llm nost iisi'd liy 
(ho Clilm so Is a \oi V didii ato scrril Inins 
Iiaronl Inoiis snbHt.tni'o, hntll hv 



The Old Man of the Sea 

P liOHAni-V om of llic inosl i orioim of 
all fWf marltio iro.itiui ttiai li.i\o 
l)(s 11 hioiipht to Ucht In loM'nl llin ’s !<- 
(ho fish Iwmd here slman iiosBossinp 
,1 sta'dliiftlj human llko anpmjraiuo 



French walkinK'Bticks and paraaola serve many naea. 



EMible birds’ nests of the BalanKsne. 



Hcheol children recdrlnc an object ieeson on the deafer of wmlkinv 
oa ralbmid trecke. 


"The old man of the sea.** as the Deb tjba 
been dubbed, was picked up In the w aAe 
around Cape Town. Africa, The realli^ 
photographs shown were made at the 
New York Aquarium. The head vaa not 
manipulated In any way The raffed 
outline at the back of the head show» 
where It was severed from the heir. 
The lines on the lower part of the laoo 
are natural and are the outlines of dte 
mailllary and other bones of the Jawf. 
The nose has shrunk somewhat in dCf. 
Ing In life the resemblance to the hd- 
man fwe was even more striking. The 
conical front teeth are shown In tbe 
photograph The lateral teeth are t<w» 
strong and molar-llke, evidently for tl* 
purpose of crushing shells and, like tks 
famous king of the Cannibal Islands, "b* 
has two rows In his lower Jaw ” Photo- 
graphs of the bead have been sent to a 
number of well known authorities on 
Ichthyology In America Europe, and 
Africa for the Idontlflcatlon of the 
species 

Patalitkis to TrespcuMeni on 
American Railroads 

T HK number of lives lost In ware to- 
day. with fighting continually going on 
In some corner of the world, Is nothing 
ns compared with the annual record of 
fatalities due to trespassing on American 
railroads Ignorance or carelessness on 
the part of the trespasser Is responsible 
for most of this The railroads are bend- 
ing every effort to cut down the awful 
toll of death by posting signs and main- 
taining police patrol, but they will never 
be cornplrtclv successful without the eo 
opoiatlon of the gcnoral public 
Every dens+ily impulated Industrial 
center near a railroad Is a death center 
The working classes In crowded dlstrlets, 
and tramps, furbish the majority of vic- 
tims Uallroads ssy people must be 
taught to have more respect for their 
lives and safety 

With ediuatlon of this kind In view, 
the Pennsylvania Hailroad is preparing 
^ pamphlets In eight or nine languages 
These will bo distributed In schools with 
insti IK lions to the puidls to take them 
Into their homes The Hoard of Educa- 
tion of the State of Pennsylvania has 
protnised its aid The aaslslancp of 
clergymen has been snllclti'd. and from 
hundreds of pulpits the danger of tres- 
liassliig has been iirearhed From the 
good roads trains run through rural dls- 
tilcts, and In the farmers’ granges the 
warning has been sounded 
As a result of the education movement 
and a vigorous campaign against tramps, 
the number of persons killed while tres- 
passing on the Pennsylvania Railroad's 
property In violation of the law, has been 
gradually reduced from 887 In 1905 to 585 
in 11)10, and the number of Injured has 
fallen from 794 to 582 In the same time 
To put these Dgures In another way; In 
1905 the railroad was killing trespassers 
St the rate of three a day for five months 
of tho year, and two a day for the re- 
maining seven months, while In 1910 the 
number sacrificed had decreased to two a 
day for seven months, and one a day for 
the other five Railroads are perhaps the 
greatest sufTerers from the tramp evil, 
and they are willing to do all In their 
power to stamp It out, hut this cannot 
he accomplished until the cltlseti realizes 
(he seriousness of tho matter and takes 
his part In the campaign 
Until this country follows tho lead of 
Europe In the matter of legislation to 
check vagrancy there can be no satis- 
factory cure for the evil, but if the small 
commanltles will punish offenders, in- 
stead of passing them along. It will bo 
greatly ameliorated. By doing this, and 
by aiding the railroads tn their campaign 
to educate the public against treipasslog, 
more loss of life Will be averted than bjr 
ettabUshlng world paace, 








; *■ ' E^jlnecriiie 

I OB the PeeHk.— The cerrylng power 

of, . Jplk iWi;* ‘freight ateamer la well iUuatrated In Uio 
omitUlt th* ateamabip "Minneaota,” which will sail 
Hr A Weffliit'next Decomhar with a cargo which catab 
qplto « MWord in (he Pacific trade. She will curry 
IWIM tai^ of flour and 2,000 tona of general znerchan- 
ewef^' cubic foot of her tonnage apace being 

Hwflm^ Locomotives for the Panama CanaL— The 

Canal Conimlgslon will shortly adverUs*- for 
MHh far an experimental (owing loeomollve for towing 
■MMMrh through the locks of the Panama Canal 
■Mmli this machine be successful, bids will be asked 
flat thirty nine more Four locomotives will be used 
Hkr Oaeh vretsel, one on each bow and one on each 
qpntoT The locomoUvea will run on rack railways, 
aSOt^they will be sufliciently powerful to hold the 
IftaWMl vessel in absolute control 

MitBain a Terribly Deatructive Weapon.— Although 
it Jn'ltsmsldered that the ram will rarely be used as a^ 
swiWM* of attack in future naval conflicts, there (an 
hr tna denying its destructive powei A recent survey 
“Olympic" in the drv do( k of Hurland & Wolf 
sftfhVs that there is a triangular hole In the ship’s 
iWI reaching from a point 14 feet above to .lo f('et 
halbw the water line, which will take from six wicks 
t» two monlhs to repair, and will lost about half a 
mtlton dollars 

tlidea at Gatun Lochs. —The excavations for the 
•ntun Ixjcka have caused slides of some magnitude to 
•oeur. and the removal of the material will cause a 
Mav of soi)K> four months' time As usual, the oceur- 
nanee of a slide has provoked alarming luinors, and. 
M usual, the trouble has been greatly exaggerated 
As In the Culobra Cut, so here, the material Is of an 
mistahle iiHliire, but when the diffleulty has been met 
as It will be, the construi tlon of the locks will pio 
•eed. and once the loiierete work is In, all trouble 
from earth movements will have ceased 

The RcconstrurtMl Hattleahlp “Oiregon.”— None of 
the older battleships of our navy Is t)etter known or 
has a moie sentimental interest for Ibe American peo- 
ple than the battlestilp “Oregon," whose voyage around 
the world terminating In her active participation in 
the hattle of Santiago, will long Is' reu'emls‘red This 
ship has l)een undergoing a thorough reconstnn tlon 
and she Is now being given exhaustive t<‘Blg to asi er 
lain her effei tlvenesa foi modern war duty I’.utlnilar 
attention will be given to her new fin- control system 
to the wlri'less apparalus, and to other moilcrn equip 
■lent 

Navy Yard Kefornia. Aw the result of Beereta-y 
Meyer’s recent visit of Insiieitlnn among the Kuroiiean 
■avy yards, he has dei Ided to make a tentative ado|) 
tlon at the Norfolk yard of the system of yard man 
agement which Is In force at the yards of Vh kers Ltd . 
Barrow In-Fnruess, England This system has been 
worked out by the Vh Iters firm along the genera! lines 
of scientific management of wlthh we have hoard so 
much lately In this cniintrv In the oiiliiion of the 
Secretary, It Is better adajitod to conditions in our 
yards than the admlraldc hut elaborate method known 
ns the Taylor system, wfilch hsn tended to provoke 
rather gertous opposition on the part of the labor 

Rumian Naval Activity.— The drt«ad nought "Oaiigut ’’ 
the fourth of the powerful dreadnoughts which Russia 
Is building In the Baltic, was recently laiini’hed This 
vessel Ih one of a class of four ships, including the 
"Gnngul,” I lie "Petropavlovsk," the ’'Sevastopol.'’ and 
the "Poltava” These vessels are of 22,300 tons dis- 
placement, and their distinctive feature Is the method 
of carrying the main battery of twelve ,'io-callb<'r, 12 
inch rifles These will be mounted In foui three, gun 
turrets, one forward and one aft on the center line 
and one on each beam, the two beam turrets l>elng 
placed diagonally This will give a theoretical con- 
centration of fire greater than that of any other ship, 
nflmely, nine 12-lnch ahead, nine astern.' and twelve on 
each broadside 

Pender Chain* at the Gatun Locl».-The character 
of tho bids which are being aakod for work on the 
Panama Canal Indicate* how nearly this great work Is 
approaching It* final stage. Proposals have bean asked 
for material* for the heavy chain fendws for prevent- 
ing ships from running into the lock gates with which 
all the lock* will be provided Ships will not bo 
alloUvod to navigate the looks under their own steam; 
hut should they escape from the control of the towing 
locomotUree, they will be prevented from running into 
the gates by massive chains atretched across the lock, 
and controlled by powerful h.rdraullc cylinders, which 
will exert a resistance represented by 750 pounds to 
the square Inch on the pistons, A 10,000-ton chip run- 
Blag at fflur knots an hour, striking the fender chain, 
’would be stopped lu a dlstanca of 73 feet S Incbat. 


scimincmBiaN 


Lamps for Lighthousco. — The use of electric lamps 
for lighthouses presents certain disadvantages U is 
therefore with some interest that we follow the <'our»e 
of some experiments In Franco on the use of a new 
Kind of incandescent light for Ilghthuuse piirposes The 
lamp In question has a number of flluments mounted 
somewhat after the fashion of the fllx rs of an liuaii- 
descent gas mantle In this wav a v^ry atroiig light 
Is secured, which, moreover, has the deslr.iblc piopcrty 
of being very uniform in all parts of tin i Irr nnif.-r 
once According to re<'ent trials the new lyiic of lamp 
gave twenty times as much light as a WelslMiib biiiner 
and required very little attention The lami) Is jiar- 
tlcularly adapted for shore lighthouses wlibh art easily 
placed In communication with clcctrli light mains 

Improvement in Incandescent Gaa Lighting.-'-Fximrl- 
ments are at present in progress in Fails ns the - 
cult of which it Is hoped to seturt' an li.'TciijeJ light 
i (lit lent y from Incandescent gas InirnerH I'ntlLi pn-s- 
ent conditions, tho gas pressure In the mains Is siif- 
flnlent to draw a certain amount of air Into the burner, 
V here It becomes mixed with the gas, causing thi 
t harai tcrlstic blue flame But the arnouiit of air thus 
drawn Into the flame is only about three times tb.at of 
the gas, whereas, for the best efft-ct, the ratio should 
be five to one It has been found that bv (oinpresslng 
the gas in the mains the desirable ratio of air can be 
(anacd to enter tln' flame One of the bouleva.ds In 
Paris has lamps working on this system, and the re- 
sults aie exMsulIngly satlsfai torv 

Electric Light for Bterilizing Milk.— We n-ad In a 
Dally Consular Report a noti- from Consul Mahln, of 
Amsteidam. according to wlibh a hmal periodical re- 
fers to the ofleit of ultra-violet beams on bucteila and 
to the fact that smb beams arc abundantly dev('i<i;i< d 
by mercury Incaiidescimt lamps and ri l.iles that through 
this medium milk may now be sterilixed In a few min- 
utes An apparatus has been i-onstrui ted. It Is e\ 
tdalned, whereby the milk flows In a thin stream Pong 
an olettrlc light Demonstrations worn first mad* 
with water Infwted with different kinds of baiterla 
and It is said that the water was puilfled in a few 
minutes without appievlHbl) Increasing Its t< inpera- 
ture The result Is adrlhuted to the orom formed 
nndei the Influeni'e of the light, but the demonst ration j 
must be conducted where there Is sufllclent room foi 
the light to burn freely This method of sterlllwitlon 
without beating or adding presei vat ivcs, lb believed 
to have great hyglenh value in rt'speit to nuislng 
( hlldren 

The Influence of Dust on Mortality. — Out of everv 
thousand of thosi wbo»> occupation (alls foi (oimtant 
work In dusty quarters, five die of (onsuniptlon ac 
(ordlng to German o(n< iai figures, whercab among 
tIlOW' who are not exposed to the action of dust, onl> 
two out of a thousand die ()f the disease named As 
legal ds the comparative danger of the difTeniit -sorts 
of dust, the following figures will proK* instructive 


Royal Experiments in Wireless Telegraphy. —King 
Albert of Belgium is kei-iilj luteiesied In wireless 
\elegr,ii>hv Hi b,is a (omi>b'ie iiullu ti legraph equip- 
ment In his iialace at I.ai'keii where ht; is fond of 
1 omliK ting c\pei liiients 


Electric Railroads in the i'y 

of riiilioads aie being built i 
railroads ,iie to Im* UH'iated I 
1 k‘ furnished Iroin whut pmvi 


Novel German Transmission Poles,— A iiovd tyu 
of relnfoned romrele pole Is now brdng used In (iei 
many for transmission lines The jiole is pi-rfoi.C.’i 
from the top to a iiolnt mar tin- base The perforu 
tions tile laige elimigh lo penult of llibLlllng I ho lool 
so that the llnetnaii dm-s not uqulie (llmbeih lo leail 


Wireless - Controlled Submarine -- 


by wlielesH telegraiih a|)|iar,uub .iboaid Hi 
Furious" Evpei Inn nts win also londin 
torpidoch (Oil! lolled b> !lerl/i,in wavib 
Electric Power from Water .Supply - Tin 
lesirvolr, will'll supiilb-- ni)--ion with wat 
euimilly of (iS.Otin.oiiii gallim-- Tb<> reservoir 
fl't.'i fev't above thi bvel ol Boston and n.s 
he.id Is consldeiod anipli foi the illy the i 
to Ik- used foi till gi'iii'ratioii of iiower 
(bstrli plant ((impristiig foiii liiiblins of 1 


Overhead Alti'rnaling Current on Swiss Kailwavs - 

\ftei seviii years of stiidv, a i oiiinilssioii aiipoinloi 
hv the Swiss Uepuliln to llivesllgule vailoiis iiielhoit 
of elei Irifli allon has dei Ided to rei nimin ml tin ov -r 
head ralhi I than the third rail svslini foi the Svvlsi 
National Uallwavs Tlnn will be I S.io miles o 
lallroad In tin- Swis-- system ,111(1 It rn oinmi jids th i 
a Kliigle-pliusi aiteinating luriinl In used iii u pres 


Electric Trucking — In his 


OrmitiK 

Leather fur and fe.ithi-n 
Wool and cotton 
Wo(vl and pap(>r 
Tobacco . 


Influence of Room, Light and Fresh Air cm the 
Growth of ChiMlwn.— To show the Influence of room 
light and fresh air on health ami growth, tin- follow- 
ing figures are given, conreriilng (he height and wo-lght 
of bovB In Bourne Village. England, as comparod with 
those in Birmingham slums Bourne Village h.i« S4o 
houses, distributed at the rate of onlv nlm- to Ihi 
acre; at the time of making up this fable, the imimla- 
tlon was 4,000. 

Weight of Boys (pouniU) 

Age, years 6 .S 10 12 

Bourne Village 45 .'■>2 0 51 (’> 71 K 

Birmingham slums 29 47 k 5() 1 02 2 

Height of Boys {in<Jirs) 

Age, year* R 10 12 

Bourne Village 44 1 48 S 51 9 54 8 

Blrmlngtiam slums 41 9 46 2 4*) 0 52 8 

The death rate (average of flvo years) is for Bourne 
Village 6,6 and for flngland and Wales 14 9, per 1 ono 
The Infant mortality (average of five year*) is for 
Bourns Village *8 and for England and Woles 121 8, 
per 1,000 llve-hom cblldreo. 


fn Iglit i.irrbd hv waguiih In tlic Cm 
Ilian tin tdm-s a,s mm h as ihal i ,i 
He poiiiti-d (o tin sc fails us Indii, 
foi motoi limk.s In this (uuiitiv ,iu 
this fn-lght hamib'd In <'lpi ti ii imwc 
tliiec liilllloii piiwci w.igons 


Battery Truck t 

urri'Hl laiivvav am 
luting idaiits 1(11 


Storage and Primary Batteries.- Ai i md mg to 

tireliinliiary report Issued by lUe Census ltin,,ui 
value of the atoiuge and primary battoibs miuiiil 
tured Increased from $ i.OTiUlOO In IS’i'i lo ^IJI1,i 
In 1904 and Jin.512 000 In 1909, or IRR iim leui dm I 
the decade Both storage and primary b.ilf, n-s ( 
alst of varloiia elements which an- not ilw.ivs ir 
blned and sold together as a unit by tb. sume niai 
fneturera, and vet It la not until tbesi .m lumn 
together that a complete cell Is coiistii uied iviu 
of the parts and siippUes usi-d are m nnir u tui ed n 
side of the eb-clrlcal field and tlieiefim Hu stuHs' 
showTB In this report do nut (otivev i (lun-it b 
of the Importance of this branch of the Industry. 
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Dropping Bombs from Flying Machines 

The Aeroplane as an Offensive Weapon of Warfare 

By Riley E. Scott, formerly Lieutenant U. S. Army 






I \ ihA HK" nf sdentlflr armament, every new Inven- 
Ilnii ihiil bears al all upon the art of warfare 18 
MiMfiilh uelghed In the halanre of military unefiil- 
^ '(lie imlloori, telegraph, telephone, automobile, 
> ' le and moie recently, wireless telegraphv, 
l,a\c ,ill deinoriBtrated their ability to further the 
(head game of war and have, consequently, been 
added to the standard equipment of armies While 
enthualahia are heralding the advent of universal 
pea<e, Ihe silent, non-seuttmental sentinels of war- 
fare all' (ageilj ,icqiiirlng every device and Invention 
(bat ma\ gl\e (h(>rn .in advantage in the next clash of 
arms-- iicrbaps the world's greatest war' 

To (be mllltan man, waifarc la a sclcncp, no eentl- 
nicntal (hcniles or fam les cutei Into his cold calcu- 
bitloiia, no "dream of the ages” apiieals to him unless 
II (iin add to the efflilcmv and destructlvenesfl of hla 
engines nf war ('onsequi'iitlv, when word went 
round the woild that man had flown, that a beavler- 
than air machine had actually risen from the ground, 
mllltarv uiithorltles did not let enthusiasm run away 
with Judgment thov placed a “watch" on this new 
Invention and the more progressive nations took steps 
to lest it larefully with a view to Its use In warfare 
Within less than three years, Us use- 
fulness. even neiesslti, for si outing and 
rei onnalsaaree work has been proven 
beyond a doubt and In consequence, 
the avlatoi has taken his place in the 
military establishment and aviation 
cnryig have liecome a jiart of the organ 
Ir.atlon of armies From developments 
In recent maneuyers, it is safe to pre 
diet that. In the next gn'at war, the 
Initial baftlp-(laah will lie betwoon 
squadrons of seoutlng aeroplanes and 
that manv a deed of devotion and dai- 
Ing will Inspire the pen of the tutnie 
historian 

Much has been said and written 
lately about the use of 'the flying ma- 
chine as a destructive weapon "Bomb" 
dropping has liean a popular feature of 
recent aviation meets and enthuslasMe 
reporteis have given their Imaginations 
full rein, with the result that cities 
have been destroyed, forts demolished 
and battleships sunk Tt must be ob 
served, however, that all such tests have 
been made from heights ofthree hun 
dred feet or less, at which range an 
aeroplane would not have a ghost of a 
show against machine guns, shrapnel, 
rapid Arc guns or even rifle fire When 
we coDsIdci aeroplanes flying al rea- 
sonably safe heights say between one 
and two miles the pioblem of an urstely dropping pro- 
jectiles lu'iomcs .1 dlfflinlt one and siientiflc calcula- 
tion must take the place of guess-work 
r.rantlng that a leasonablv ai curate method has been 
or will be dcyi lojied for dropping projectiles, let us In- 
(lulre what damage can he done 

Isl Against Armies — At the beginning of a battle 
nsmillv about one third of the troops are on the firing 
line in cximided order, while the remaining two thirds 
are massed in supports and reserves In the roar of 
the tiring line in positions offering the beat protection 
from tin enemy's Arc These supports and reserves 
nri' mussed In dose order, they cannot be greatly ex- 
tembil foi thf I ommandlng general must have them 
iinilei III- itimnb in order to quickly reinforce weak 
or thri ,iti m d imrts nf his firing line at any time Still 
fartlier (o the rear arc the wagon trains, artillery 
mirks, liiie-i of , ommiinlcatlon, supply -depots, etc An 
aeroplane (iiM.i,Tting against armies In the field would, 
therefore iirnli.ibly use Onaimrl an explosive shell 
filled witli hundreds of Imlleth and i-qulpiw-d with a 
tline-fimc in sm h m.uim'r that lli.in be exploded above 
bodies of tinops on thi> mardi supports reserves, 
yyagon lialim camps etc Shrapnel Is considered one 
of the most effeettve- iirnjertlles used In modern war- 
fare, and n does not reqiilie a military expert lo 
Imagine the havoc It would work on a body of troops 
mastr. Moreover the moral effc-rt of such a weapon 
yvould be tremendous 

2nd, Against Cities — In (iperatlons against cities, 
aeroplanes woukl use Imendkiry bombs small bombs 
filled W’tth some material which would set fire to com 
biistlbles oi^^ntact Dozens of such bombs could be 
1 a-rlsd and a f#yy aeroplanes could soon start a gen- 
eral conflagratioil, Any activity on the part of the Are 


department could be quickly dampened with a few 
shrapnel 

3rd, Against Fortifications. — Any one familiar with 
sea coast fortifications knows that the accuracy of the 
big guns mounted there depends altogether upon the 
range-finding system. These systems are of two kinds, 
horizontal and vertical. Both systems depend upon 
more or less delicately mounted Instruments, mounted 
In buildings screened and protected from the harbor 
but not from the skp. In fact, they must be above the 
parallel so as to get an unobstructed view toward the 
harbor Consequently, It would not be necessary to 
pl(k out the separate emplacements and guns for de- 
struction, It would only be necessary to drop a steel 
projectile filled with high explosive, lyddite, for In- 
stance. on or near the rang-e-flnding bases Thee* 
being out of commission, the costly guns become as 
useless as so much junk Magazines, barracks and 
store-houses could also be destroyed 

4th, Against Battleships — The most difficult target 
tor an aeroplane would probably be a battleship, on 
ai count of Its relatively small size and Its rapid move- 
ment Night attacks and attaiks while at anchor 
would probably be the most usual, although. In a naval 


battle, aeroplanes would be able to do ttiuih to harass 
the enemy A few well placed nhrtipnel exploded above 
the gunners would not tend to Increase their aceunuy. 
and. better, smoke bombs exploded to the windward 
would do much to destroy accuracy of aim Then a 
high explosive would be used, and. unless protective 
decks are materially strengthened, would be terribly 
pffecflvc Authorities to the contrary notwithstanding, 
the writer holds that a steel projectile filled with 200 
pounds of high explosive, striking with a velocity of 
r>00 feet per second, even though It should not pene- 
trate the protective deck, would work terrible havoc 
to a battleship Present development points to the 
early construction of aeroplanes that will be able to 
carry a load of 1,000 pounds to a height of a mile and 
remain there for several hours 

On the other hand, those who have studied the 
question carefully believe that an aeroplane flying at 
heights greater than one mile will be a very difficult 
target, Indeed, for gunners on the ground Some of 
the reasons for reaching this conclusion are as fol- 
lows 

Ist The aeroplane Is not confined to movements In 
a horizontal plane, but may more In any plane. Those 
familiar with the subject know that. In order to bit 
a moving battleship from a seacoast gun. It is neces- 
sary to plot ahead and lay the gnu ahead of the ship, 
just as a shot gun is held ahead of a duck With a 
swiftly moving and, probably, zlg-sagglng aeroplane. It 
will be much more dlfflcuK to plot spw'd and direction 
and lay ahead than in the case of a battleehlp. 

2nd The difficulty of accurate aiming In high angle 
fire is generally recofUlzad. 

Srd, Refraction, or the bending of light rays from 
a rarer to a denser madltHn, win complicate matben 


m ProJ«Ules fired at a very high angle, 
at aeroplanes hovering over an army In the tSMB 
return to the vicinity from which fired, wbe%ir 
target Is hit or not. 

6th^ An aeroplane In close quarters would prriliMr 
drop smoke bombs to obscure the enemy’s vision, <4Sg. 
the principle of the cuttlefish. r' 

However opinions may differ, the rapid devetopnMMt" 
of the aeroplane for military and na'val purposes, i«a«i 
pechUly in Blurope, behooves ua to consider it niMt 
seriously In the problems of seacoast and canal fWtt- 
flcatlon that now confront us. We like to boast o(<SHir 
splendid Isolation, of the steel throated monsteig Unit 
guard the entrances to our harbors. Suppose, 
stance, that, ten years hence, every batttesh^ ‘Js 
equipped with flying machines; also, that an enemy's 
fleet appears fifty miles off New Torn. Would It Jba 
necessary to pass our forts In order to destroy tbs 
metropolis? Hardly; a fleet of aeroplanes would be 
despatched; within an hour they would be over the 
city; obeying wireless orders from their commanitor. 
they would maneuver over the thickly built sectlsB 
and soon It would be a mass of flames. Fantastic? 
Possibly so; but. In view of the recent exteitstve a&i 
successful use of the aeroplane In Bn- 
ropean maneuvers and, also, of the fact 
that other nations are spending many 
millions of dollars for »aronautlcal pur- 
poses, It might not be unwise for our 
Congress to depart from Us usual policy 
of economy by appropriating a million 
dollars to enable the army and navy to 
fully test this new arm Nations, as 
well as individuals, are sometimes 
penny wise and pound foolish 
A careful study of the problem of 
dropping projectiles reveals s certain 
relationship to the problems presented 
Id mortar fire. In mortar fir*, the the- 
oretical trajectory of the projectile is 
a parabola, as shown In Fig, 1 Neg- 
lecting atmospheric resistance, the aa- 
cendlng and descending halves of the 
parabola are equal and symmetrical 
The apex of the trajectory is a point at 
which the vertical component of the 
muzzle velocity has been used up In 
overcoming gravity and only the hori- 
zontal component remains From this 
point the projectile falls with an ac- 
celeration due to gravity and, theoreti- 
cally, would strike a target on a level 
with the muzzle of the gun with the 
same velocity It had when It left the 
gun. It Is evident that, If an aeroplane 
should be moving on a level with the 
apex of the trajectory considered and In the vertical 
plane containing the trajectory, with a velocity equal 
to the horizontal component of the muzzle velocity, and 
should, at the apex, drop a projectile of the same 
weight, size and shape as that of the mortar, the pro- 
jectile thus dropped would take the identically same 
path and strike with the same velocity as the mortar 
projectile In other words, the problem Is similar to 
that of mortar fire and only one-half of the trajectory 
has to be taken into account. 

Briefly oonaldered, the mathematical aspects of the 
problem are as follows- If an aeroplane, moving hori- 
zontally in voctto, with a velocity of, say, 20 meters 
per second, shdfild release a projectile at a point. A, 
Fig 2, the projectile would take a parabolical path 
whose form and equation would be determined en- 
tirely by the height of the aeroplane and Its speetV 
with respect to the surface of the earth. The gen- 
eral equation of such a parabola is readily calculated 
2p* 

and U, a* = p; In which a is the horizontal dlt- 

9 

tance In front of the target at which the projoctlle 
must be released; y Is the height above the ground; 

V fa the velocity of the aeroplane with respect to the 
ground; p Is the constant of gravitation tor the par- 
ticular place Knowing all the taotore In the eeoond 
member of this equation, the value of « U raadlty 
found ‘ Thle gives a right angle triangle AOf, Fig- 2, i 
In wbfch, taowlng or -and y. the angl^ a, at whidh a 
line of sight (telescope) in the vertical plane potttai&n 
Ing the target must be eet In order to etrlk* the tarfdt, 
r. can he readily computed. Bach Velocity of the - 
aerophune and each height win. whqn sitbstjtuted In 
the ahoe* eghatloB, give a different tWangSe i^, ; 



An instrument for directing bombe from aeroplanes. 
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a 4itt«r«at valae for the anRle, o. Babiti- 
«Tory pdulblo iuli^t asl erery 
■ a g i Rt '' «Ill glv« a mtIm of raluM for Uilt anslo which 
lataf h* AMily tabalatod. 

Titfa discuaaloQ hw ccmaldered th« projectile in 
MMMWir It iB apparont that th« resiatance of the at- 
RW jfc o re will dopreaa tb« trajootory, u ahown by the 
4«tlild llnee In Fir 2. Oonaequently th« table abova 
refwaed to would hare to be corrected for atmospheric 
rdMtRtanee and additional oorreotlon-tablea constructed 
fB(K winds and hygrometrlc oondltiona Such correc- 
ttiti tables would be relatively simpler than similar 
tallies used in artlllsTy and naval practice. 



A patented device, of which the writer la the In- 
ventor, talces sclentlflc consideration of all the factors 
that enter into this problem. This device consists of u 
series of concentric rings universally mounted (that 
is, mounted on gimbals at right angles to each other) 
The center of gravity being oonelderably below the 


center of support, the inner ring assumes a horizontal Therefore, In order 

position when lymmetrically loaded. A telescope, with ground, set the tele 

graduated arc and vernier, is mounted on the inner cal and fly horlzonti 

ring St right angles to the plane of the ring The barometer, note wl 

line of sight of this telescope therefore deecrlbeit a tree, croaaea the fli 

vertical plane when revolved, enabling the operator to revolve the telesco] 

lay oil the angle, o, for the particular height and tlnuo the flight to 

speed used. Consulting Fig. 2, it is evident that, again cross the flel 

when the line of sight intersects the target, T, the 

projectile should be released 

In order to solve the equation above given. It la 


n «.2 

necessary to know tt. the velocity of the aeroplane The speed ov 

With retpert to the ground There Is no liietrunient vided by th<‘ 

for measuring this velocity, it can, however, be read!- ulated by tal 

ly determined by using the device above described possible elapi 

Consulting Fig 3, It may be seen that, when the whole operati 

angle a Is 45 degrees, the distance y equals distance x unless the b 


The “Hawke’ '-“Olympic” Collision 

Experimental Inve-stigation of tlie Cause oi the Di.saster 


T he British naval authorities and the ofBclals of 
the White Star Line are seemingly bent upon 
withholding from the public the essential facts re- 
garding the collision between the "Hawke" and the 
"Olympic" on the 20th of September. Were the com- 
mander of either ship undoubtedly at fault In the 


handling of bis vessel, I 


By RolxTt (i. Skorrett 

waters, and the expurimeniB at tlie navy yard In Wash 
Ington were made under circumstances of depths 
wblch were calculated to diminish rather than mag- 
nify the measure of the suction as compared with the 
circumstances of alilps passing through the ordinary 
channels approaching harbors Naval Construe tor 


present policy of silence would be preserved, and this 
naturally suggests that there were conditions oontrlb- 
utlve to the mishap which were, In a degree, either 
unsuspected or beyond control of the commanding 
of&oers This suggested a line of investigation which, 
white not exactly new, Is at present not thoroughly 
explored. 

In April of 1908 the "Prlntess Irene" and the steamer 
"Parlma" were outward bound in the lower bay of New 
York. The "Prlazess Irene" was bound for Europe, 
while the "Parlma" was steaming for the West Indies 
The two ships were at least 200 feet apart, but fol 
lowing a comparatively narrow chaunel. Just before 
reaching a certain buoy, the "Prlnzess Irene” — the big- 
ger craft — began to lap upon the stern of the leading 
"Parlma” Suddenly, the latter vessel was drawn to 
starboard and toward the "Prlnzess Irene," while her 
bow fell off to port despite her helm and engines, and 
her head grounded There was no collision Some 
hours later the "Parlma" was gotten off, but she was 
found to be leaking, and repairs costing about f4fl 000 
were needed before the ship could put to sea 

It was claimed at the time that the mishap to the 
"Parlma" was due to suction set up between the two 
vesaels In motion while proceeding 
on the same oounse. As a result of 
the unusual mishap Naval Constructor ^ ^ 

D W Taylor. U. 8. N., carried on a series 

of experiments at the Oovornment Model 

Basin in Waabington. In subeunce. Naval 

Constructor Taylor found that when the ^ 

overtaking ehlp began to overlap the other 

the disturbing force was of slight moment' 

there actually appeared to be a i^epulaion 

at both bow and stem, and, strange to say, 

the repelling force noting upon the stern 

appeared to be greater than that exerted 

upon the bow of the following vessel— 

causing the stem of the latter to turn in toward 


all likely that the Taylor found by his model trials, when the two I 


1 be preserved, and this were In the position described by Prof Reeve, 

were conditions oontrlb- that the forces of sttractlon and repulsion were. In 

ere. In a degree, either effect, directly opposite, I « , the bow* of tin- over 

'ol of the commanding lapping lK>at turning In toward the midlengtb sectlou 

1 of Investigation which, of the craft etlll In the lead 

present not thoroughly The correctness of Naval Constructor Tavlor's (on 
elusions can easily be verified and uuderetuod even if 
B Irene" and the steamer one has not at his dl8|>o»al a model buslu foi actual 

in the lower bay of New teats In Fig 1 we have a pliw of varlabit* diameter 

was bound for Europe, through which water Is flowing in the dlrettlon of 

ing for the West Indies the arrows. At the points of maximum diameter. V P 

200 feet apart, but fol we have the full pressure of Uie head, whlh- through 
w chaunel. Just before the contracted section, V, we have Increased velocity 

^rlnKCss Irene” — the big- but diniinUhed pressure Bearing the simile of this 

the stern of the leading piiie and the varying pressure* due to changes of 


diameter in mind, we can ea 
the forces at play lietween ti 
overhauling and overlapping t 


ace the action r 
wlh wliete one I 
■-r In Fig 2, th 


stern In the opposlti direction, drawing the smaller 
overtaking boat toward the larger one 

The accounts of the movements of the cruiser 
"Hawke" Just prior to her collision with the ' Olym- 
|)1(" seem to agree that the warsMiii was frowded 
toward the lliiei and brought aiiiiroxlmatelv Into the 
position IndUated bv Fig 2 The "Olympic" is a 
Vehsel of -Fi.ouo tons displai cinent, while the 'Hawke" 
Is about one sixth as large and of wuih llghler draft 
It 1 b easy to understand how the orulsei would be 
drawn toward the Unei undir these cli i iimstanceB 
and e\en (hough the commander of the 'Huwkc' did 
throw hiK helm over the hydroHt.il b eliergi al work 
would lie more than the laiter’s rudder could offset 
within the time available — esiiedally if (lie warship 
were making considei ,ible speed In Fig i we see 
what followed, and this bears out what Naval Con- 
strmtoi Tavloi found to be the ease with his models 
Fig 3 shows us how the forces are dlsti United when 
the two vessels are direitly alieaiii The siMie he- 
twe<-u the two hoat.s Is a louiiterpurt of the (ondi 
tion Indicated bv the plpi In l-'lg 1 Assiinilng P 


smaller vessel bodily to jioit and lowaid thi bigger 
owrwelghted In P, P. P It is not necesaai y to ion fuse 
this piobleni with the crests and hollows of iielgh 


ng at speeds high enough 


Ity In slse iH'tween the 
and the "ll.-iwhe” mav havt 
to the disaster, becauBe* ther 
P considei able dlfferenie in 


Diagram Ulnstratiag tlw “ Hawks’ ’-“O*. mplc" colliBlon and iU ct 


I abort distance of the bigger 


tite overdiaullng craft continues leading one and i 


creep Up, tte bow auction grows stronger, 
d tb« reputefo&i of the «tern of this ship 


vessels being in motion, the effect of the stream-line 
forces Is a counterpart of current sweeping stern- 


ktpgoan— becoming, in fact, attraction when tho ward. The hulls of the two ships form for us the 

Wth *re gbreiurt. Cairylng the action through adjacent walls of the pipe, while the relative nearness 


I, natural a«i1iene«~-^ two boats proceeding — Naval of the bottom on one hand and the water’s surface on 

nKtmotor Taylor ClWoVorod that there was a reversal the other box in, so to speak, tho stream-lines At the 

E^tn M the overthl^nff y^tsel assumed the lead; the point Y we have a restricted passageway for the cur- 

dlnrthtsi^lBg rapidly while the stern rent and, hence, reduced pressure and Increased vel- 

Strohgmr^^-'the latter reaching a maxi- oclty of flow. This action may possibly Im* augmented 


gMnn^%rh«i the mldiength of the overhauling by the propeller wake of the big ship At point P we 
iboAt WW MVethUm llhe tiro>t«ntha Its length ahead have full praaaure acting against the starboard bow 
ftf tl^ mldghlps , 'Of -OTWtakeir vessel. ’Theee 'white on the port bow at V there la s lose of pres- 
4Wi^Ui# forces afR piir««oterly potent In shallow tare, NAtorsOy the bow swings to the left and the 


mlttlng Imprudence nn the pari of ibn nai.il sklinx-r- 
It Is but another obje<-t k'BBOii on ,i laigi m ,ilr of 
the care that ought to be taken mnlei On urn 
stances of this sort We niunt not for get the Im 
menee size of the "Olympic" and Ihe ni.ijoiltv of the 
ships now engaged In transal luni b luiHRenger and 
freight service, nor must we overlook the steady de- 
velopment of 8l>eed In theae hlg vess'l-- T ndnubtedlv . 
both of these factors have an Imiioitant beailng upon 
this qiieatUin of suction, and ibi-- i ruft ahould be 
given a wider berlh when In motion The mlahap 
In fruitful of valuable euggeatioo- md at the same 
time. It brings us to a reallzai bm ol the stupendous 
energy latent In the water when ibe Italance or equi- 
librium of the stream-linos Is om t disturbed 
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A Landsmanvfe 
ship 


Thm landimati’s log i$ icritton WUtl^ ^**§ 1 **' 
name Navat Numln'r to appear eartp^-Mirnmlftf^, , 
tvith thf A’ut’dI Number iatued duH%Mbp 
ti>ritten entiirlp by promtnent ofiot-ri/tf ^bp^flppm. 
The leading article, moreover, unll be fmm dttPfm 
Navy The illuitrationa will eonetst of aNMMMMat 


Atlantu; yU'f 


rd the Battle 


e salvo, to b« followpd some twenty-five seconds later by the truly splendid spectacle c 
many giant geysers spurting high aronnd the target.” 

rt/K'H vou to Ro aboard of i niirM , Iwdrig tbp din and ghork of hih h Hhells 
rtllncsH llio firing of oi tho om-niy as inav land upon the shiii In 

IP 'Hnn Man Ob' Ilnat tin opinion of manv naval offii'org the sound of 

w aj HI (Ivp o’l 1 ()< k ” I bhillb that strlKe one’s shl|i will he no louder 

lull an heavv wilh tliat than the stupendnus (rush of the ship's own 

a pan give, and turn to tuhoi-, and tlio sbrn k to the ship as a whole of n 

with a wlielihs ines- btrlklng shell ( an Ik- no groator, surely, than that 

am I? Why is tin gt.iy ol the dlsihaige of her own gtiiiH, which, I notoU, 

iiiuuie hole In ttu leil- shook the huge bulk of the ship as by an tsartli 

rtaineil windows In tho (|uake and rinule the rntasts. In the tops of which 
Aiill iiiiul.ii’ Ah, yes, 1 stood whip to and I'ro, for a moment, like 

akotu ’ and tin clunlar iceds shaki ii In a wind (This vibration lasts but 

unk !■ the mlnih hic u second or so Lotig Iwfoie the shells reai h th« 

I tiiirel (tin oftlii’is’ tiiiget the plalfornt Is iierfcs tly steady for oh 

iis ship) and that 'win servations hy tlie spotleisl 

tiei loriH asth' dec K , ,iiid Uni hco e drirtlng la/ilv aei oss out bow, c-onies 
Hint I see alicivc It aie the " I lela w aiv tresh from the Coronation Ue 

■hes and -ten minutes view, while she rauke*d as thi' largest and most 

1 I ii|i of 1 offi e with h.ill handsome of the assemhleci warshljis Stripped 

elm liiive heeii clelallcsl foi ailliill and with the light of dawn gllste'tung 

liny will obseiii with down the long lean length of her, this shapullest 

111 falliiii of till one of balllishtiis looked for all the world like a 

iirih Ihikotu' - her twin huge loijiedo hoal destroyer' Tho "Michigan' 

III 1 Hill hor home, gets under wav, and passing to 
team I util r and a fi w sfarhoiid of the Ikdaware” leads her out to 

I ciuaitii cli ( k 111 till the comsc, two other hatlloships falling In astein 

oni|iions (|)liij.'s wlilih to eoniiileli the division We steam past tho 

unsi have nluadv In i n '.San Manus," h'avlng her Home miles to port 

d lid I'l 1111, lilt with a SiHin we arc' fiftc-en thousand yards from the' mark 

wlinh is I, Hind liv till ,uh 1 still drniiiilng her ostein, while the fni distant 

hesf giinniiy -ion in (Ic'ct iphoKih Itsa’If Into a c*onrus<'d group of 

Iliac lice Till firing on -.iniike-inshi oudod masts and smokc'stacks .Still 

lanic'cl out las an all we keep going, until observations show the 

0111 llis'lsi with a I IcNo sunken ship to bo some twelve to thirl. ■<‘ii mills 

mill it ions, and sin will distant The sih'lcI Is raised to If) knots, and a 

.llvision," tlnit Is to say, fulnk, fi iiLlii r of foam parts at tlii> stem ami Hows 

ine of foul 'hips, with hv the keen iiitwater of tho "lielawan ’ ,i.",u 

'I Till' wisdiiiii ol tills yards .isteiii TIu'n, over goos the' helm and ^ 

to tho yi'ilcsl lyici it around swings the ‘Michigan," leaving a hioad .,p^ 

I of actual hatlle comes hand of curiously foaming and twisting water in 

with which the ship's hor wake Splitting this in Its exact cc-ntei, the 
lar, the vital cl Iffereni e, Di'lawuri'" follows and In ii few minute's we 



The ‘Delaware,’ in hitting the ‘San Marcos’ at eight to ten mile ranges, had done incomparably finer shooting 
than the whole fleet at Santiago at a two-mile range.” 



“ Poor old Texas’ t 

navy and out. 
tiun 


At one time it looked aa if your only mlaatomlB 'Mil flfllt waa to get into trouble, and stand aa the butt for jeets inside the 
. Well— you redoemod yoarself in tho SpalMi^waik «||^you have more than redeemed youraelf in the Iniorma- 
which yon have fumiahed aa to the inaUMrMf yMUMbrlc to'ataad np under the mighty hammering 
of mo^- llildi*^ 


are straightened out on the course 
And now tho range-finders are trained ii))oti the' 
faint blotch (hat marks the iiosltlon of the "Sail 
Marcos." and they tell us that we are some twelve 
miles from the target Th<> ohserver c-alls out the 
defreaslng distances "Twenly thousand yards" 
—“nineteen thousand, five hundred yards" “That 
Is eleven miles," I gay to myself, "and she won't 
be firing her ranging shot for another five or six 
minutes at lc*aat ” Hut, glancing at the sliiii I 
notlee one of her forward lUlneh gnus Is ilslng 
slowly to neat the maximum elevation of fifleen 
degrees "Can 11 be jiossible that she Is going to 
0|»en up at a range of over ten inlloa'’" I ask of .i 
young ensign who is sharing a iiereh with me 
half way up the after cage mast 1 am n-achlng 
for my eaniera when, white and swift as anv 
llghtiiing stroke, there burst a fiasb of flame from 
the gun, and the "ranging" shot Is ciff on Us 
ten-mile flight through the air I'p go cjiu glasses 
on the distant “San Marcos" There Is a wait of 
half a minute (It seems to one’s tense' nerves 
more' like half an lionr) when, apiiaretillv right 
at the wrc'rk, there siuirls up a vast geyser of 
snow-white water 20(1 fc'et Into the' air' 

Tho observers on the I’anlhc'i,” which was 
anehorcyd one thousand yards astern of the- “San 
Marcos,’ stated that this trial shot landecl oiilv 
T'l yards short of the tin get’ Think ol the niaivi 1 
of It all’ Xlgh uiKin half a ton of hleel laum In cl 
Into the ntr from a point about nine or ten tulles 
distant, after descrllilng a vast imiabolli curve 
drops within less than 100 yards of the obji i t 
aimed at' 'J’hc n comes anolher (lash- anottu i 
long walling ciy of llie sw Iflly spinning inojeillle 
— and another splash, this time one huticlreil yields 
over the taiget And now for the salvo One sees 
the ten 121neh guns, which projei I across Oie 
starboard deek, move up like the black .iiilenna' 
of some Urobdiugiiaglan monsii r, as if fc'c llng 
their wav to tlie target Crash goes the' salvo, to 
bo followed some 25 seconds later bv tlie truly 


splendid siiei tai le of many giant geysers spurting 
hlgli .around thc' target Fast and furious come 
the flash and the roar of the' dlaehargos Now 
it Is thc forrmost pair of twelve , then the after- 
most, then a foiir-gnn, and then a six-gun salvo 
Over half a hundred shots arc' fired, all within a 
|)ei loci of a few minute's, and many of them with 
an Intel val of only 10 scsonds la>tween rounds 
Foi Oie sc'concl time' th.it day the courtesy of 
the Admiral 1. extericied and the ship’s cutter 
lakes mc' ovc i to the "Sail Marcos’ for an in 
siic'itloii of the damage done on this and other 
davh of tiring As I nc'arc'd the old vessel, my 
mind wemt line k to a visit niacli thliteen years 
ago utioard this slilii, at the clsse of the Spanish 
war, when lo-r raiitaln look me down to the gun 
click and showed me how the blast of her port 


luid I nterc d the gun deck and canseci one of tho 
verv lew gunnery casnaltli'B of the wai 
I’cior old Tex, is' At om- time It looked as If 

yoiii only mission In the fleet was to got Into 
Oonble, and stand as Ihc hiiO for Jests Inside the 
navv and out Did 1 not sc c' von one morning 
in the Hiooklyn navy vaid, lying Inglorlously on 
the soil 00/1 of Oil doik hoi tom, into vvhleh you 
had clelllM’ratc Iv sett li cl In the night as the re- 
sult of sonic- cmi h.wlng left ois-n one' of yonr 
Kc'ii c Ol ks In Oiose davs, iihoiit everything In the 
ealerular of niishaiis that ran occur to a shlii 
scc'inc'd to lOim yoiii way Well, yon redeemed 
voiiiself ill Oil Simnlsli wai, and you have more 
III. Ill leiliiiiiid vouiseU in Ihe Information which 
1(111 have fuinlshc-d to On Seivlio legardlng tho 
inaliillli ol yonr fabric to sland np under tho 
mighli lianiMierlng of modern ordnance 

\s 1 climis'cl aboard it came to mo that thej 
last time I trod the main deck it was In thc com- 
lianv of that fine ortlcei of the older school, Capt 
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Suggestions for the Workshop 

Ingenious Expedients of Resourceful Mechanics 


Lubricatinif a Wriat Pin 
By F. E. Keller 

^ (il KaR t'liglneB, who havo tho horizontal 
Ik'h' llie wrist pin la oiled by tho tylindor 
\ win of a hole through tho aholl of tho 
ill Bonio makes of onglnes find much 




laid u thin 

^ mastoi deslree 

Tho baggage master’s pail. to wash hla 

hatida ho slm 

liroRHcu iiii« boaid with his knuckles or fln- 

« iiii 11 ),ii.R lilni all Ihc walir ho iioods wllboiit 


A Spur Chuck for Wood Turning 


■t*/' lih-N Iho 01 din. 
V\ of soft wood. It 
the vuiod at Ita coup 
which will do away \ 


y for it ID spilt 
k for soft wood, 
3 easily be made 



thus formed have plane parallel outer aurfacee, while 
the curved Inner surtecee serve to compress the wood 
between them, Instead of oraoking It apart as in other 
chucks 

Remeving the Waste on the Wood Torner’a 
Screw Chuck 


Facing Off an Elbow 

By Albert F. BMiop 

T he mechanic at tlroee has very awkward thta«s 
to bold while machining— an elbow for initanoe. 
The elbow la flnrt placed In the chuck as In Fig. 1. 
A D-lnch L would need a short piece of •batting about 
threemuairtierB of an Inch In diameter, tawed to a 
bevel on one end to fit roughly the outside sweep ot 


V V rosettes whit h are fastened on the screw chuck, 
there is not much wood left to grasp In removing. 

The wood turner, with the chisel resting on the 
rest, latches the point In the outer part of the rosette 




Pig. 1.- Attaching s shsft to the elbsw. 


Section through the wrist pin. 


one of the drawings The oil hole In the eonnectlng 
rod was cut to ,iti n\al sliapc to allow foi the awing 
lug nun eiiient of the r(xl lu operation the brass 
tube dliei ted I he oil down lo the bearing, thiia doing 
away wltli the splashing out ordinarily caused by 
the rajildly moving engine 

Carrying Water on Moving Trains or Boats 

R AlIJlOAIi tiieti frequeutly ( arrv pails of water 
In the caboose iiiul baggage cars The motion of 



Removing a rosette from the chnek. I I I JT //» Jmi 

on the back side of the lathe With a quick pull on , 1| ■■■ i ( { 

the belt with his left hand he revolves the lathe back- 

ward which readily unscrews the rosette from the \ \ ir 

chuik A.11 the stub pieces which are left on the 

(huik from other turnings are removed likewise I 

Removing a Plug from Blind Hole* z -Paring the elbsw. 

T HK shank of a drill chuck was twisted off close .. j w u i. _ v 

^ .the elbow. The other end should have a oentor, which 

to the end of the chink, and It was quite a prob- ^ . . vn »«. u ^ 

, . , ..... u . . .k . , the tail center bolds central while the beveled end 

lem to get the end of tho shank out. so the following . . , j ..k w . .k k- .-.n ki. 

... , . ...... k . j la tacked with solder to the brass or malleable Iron 

11 tic k nk was trleil A >4- neb hoP. was drilled end- 

Wise through the broken piece The hoi® ^de^ Bering I. completed Fig 2 show, the piece 

th.ough the idug ID O the open spa^ at the bottom 

of be hote The hole was ‘hen di ed with oil, and a ^ the^ange ends and bore 

14 huh pin was made, so It would slide freely therein . . . ,, . 

.. .« out or cut ft now tnrcfta ii uosirou 

The jiin was plare^l In tbo bo)o, and tb^^n waa struck 

a heavy blow with a liammer, causing the oil that „ 

was at the bottom of the hole to force the plug out Workshop NotOS 

B ss p s t one for Babbitt Casting.— When casting bab- 

m t_aii TTji.i> TkL bitt In molds or pouring babbitt boxes, powdered soap- 

Turning Scollop Hand-wheels in a Lathe aperture for receiving 

By H. D. Chapman the babbitt will very much Improve the flow of metal, 

rpliK accompanying engraving shows a practical and you are quite sure of getting a full box or perfect 


I little kink for turning scollop hand-wheels In a casting. U M 

lathe The writer once bad a large numlicr of hand Preparing Metal for Painting.— In preparing for 
wheels to Ije made as shown at V The wheels were painting Iron or metal which Is quite smooth, or has 
made of bronze end were cast The 

outside diameter was lo be machined TtNSW/S ^/iC 

80 the Job would look mechanical | 

and It required too much time to jwawaa — »Ka=Ms^ « ^ " ihsmmkbh 

file the wheels up, so this tool was J — r ^gij 

The forming tool A was made of T J u* ^ 

machine steel to the exact finished |||in||£S|j|C|^||||j^^ (9 

size of the hand wheel A roller B ^ 

the same diameter as the radius ^ ^ | |l 1 

ot the scollop In the hand-wheel /f^i [praB«ffiBaii=sic»aB=s=3ss3®ssaBBi5assaaB 

Some slight changes were necessary -■Pt y- » I ' 

In the lathe to accommodate the 

working of the tools The feed screw ro»«N<i TOm mAg TQBt HACmma 

on the cross head of the lathe was _ ' \ a* a 

removed and a coll spring was BBB ' T ~ BB 

run from the cross-hssd of the It}' V'i ) ^ 

lathe to the back of the carriage ^ fSMs^lBMs mm ^ 

Tills spring was made of No. 10 B J y 

t 8 wire, which was strong enough 

lo control the cutting of the tool A ‘ _/ _ BBS ) ^9 

double tool post was rigged up aiid VEZ- _ H 

placed on the cross of the lathe car- ^ask—il — — . 

rlagp The work was then .mounted MLUft — - N j 

on the mandrel of the forming tool — j ^ 

and placed on the center of the lathe, AmaigeaMiM for taralBg seensp boBd-wfassle fai s liitks. 

the roller B was placed In the tool ' , 

post as shown at D ; the lathe tool E was then secured been uaohlned, swr, for Instance, a cylinder bend, tj^ 
In the opposite tool ptrst E, and the lathe was started raw oR and molsteit a cloth so that a very Slight 


^WVNGTMt • — i 


AmngesMBt for taralBg aoetlsp baBd-whssls in n Intks. 


In the opposite tool ptrst E, and the lathe was started raw t 


Spur chuck for snuU work 

r 

anoicilnv lu the drawing A round Lhanucl H filed 
in flic < iKi of (he square body of the (inuk and b 
lectangul.Ti i banncl Is filed crosswise. The tour spurs 


up’ The roller B, which is siwwn In position \ 


amount ot dU can be rubbed c 


would roll over the scollop on the forming tool A, and machined Iron. particular not to gift o» too i^noh. 


) doing would feed tbs lathe tool Into the work 


I It should bf ihoyott^ly drlsd bs(pi<s Rm paRit 1« 


In the same manner A very neat finish was dons on • applied. It Will tfiRs several dtff Ot a vrsfk for H t# 
the hand-wheels Ih this manner In lew than half of dry autfirieatt^. This preparatlOti 

the time It would take to file them to a. finish (rom chlppiiig,— A. F. B. 


3«, Ifll 
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J The 

Inventor’s 

Department 

Simple Patent Law 

; Patent Office News 

; Inventions New and Intercstinf; 


Uachine for Tnatittf Poles With of Hanj) KuKel, who ii involved with Heany I valid patent h could Ixt granted, or whether 
PreservetiTeS interference No. 27,073, and of ebarges the applicatioiui should be exjiunged from 

I_ , , j .. ... oonoeming: said Hoany’s application. No the IIIoh on tlie ground that they wen^ 

T i. at. or near the gro^ line that a ^ divisional apphea- fraudulent. 

{y>le 18 niost subieot to de^y, for here 332,786. sot forth in the petition The taking of testimony was eommonoed 

it U exposed to the i^ietu^ of the ground Hanoman, and von Bol- before the First Assistant Conimissioner of 

and to tho tdraB weUandhenoe^vides ^ 

^ exo^t bree^ng place for de^otive No. 27,074. being represented, and was cont.nue.l from 

inseot uf«. In order to preserve the pole 


against deoay, it is unneoeswry to t^t Barton, an aesistant exami- 2iHt, 1011 llospondents were givmi ample 

tti ni^_ m yaa^ ipog removed from the I opportunity to cross-examine the wit- 


more than a llmitod zone m the neighbor- 
hood of the ground line. Recently a 
machine has been perfected by which the 
pole may be thus economically and expedi- 
tioualy impregnated with orooaoted oil, or 
otHwe .ptweervatives. The oil is foroed into 
the flood hy means of air pressure. The 
machine, as shown in the accompanying 
illuBtratiomi. is provided with a boiler for 
generating steam with which the air oom- 
preisor is operated, and with which steani 
coils are heated to warm the oil that is 
stored in a reservoir in the middle of the 
machine A pair of iron skids will be 
observed extending crosswise of the 
machine, and upon these the pole is 8up- 
ported. Two iron rings, shown in the 
illustration, may be opened to admit the 
txjle. after wliich they are closed hy opi>rat- 
ing a liand wheel. A spool, baanug a 
canvas band three feet wide, is then 
revolved hy a iiand wheel so as to wrap 
the cloth tightly aliout tlio pole. Tlie 
edges of the band are reinforced to make 
a snug fit and they are subjected to air 
pressure, so that the band will form an 
airtight annular hag about the pole. This j 
done, the heated oil is introducod into the 
hag through a pipe under a pressure of 
about five imunds to the iuch It has been 
found under test that a 10-minute treat- 
ment is auffloient to foroc alniut a gallon 
of oil into the pole The oil is foroed into 
the wood to an initial depth of th«>e- 
sixteenths of an Inch, but it continues to 
penetrate the wootl after the prossun' is 
relieved, and at the end of a few days 
roaches a depth of aliout ouo-half inch 
After the pole has lieen treated, the spool 
Is revolved to unwrap the eloth band from 
the pole, the rings arc oponml and the pole 
is rolled off the opposite end of the skids 
A pan is located under the bajid to catch 
any oil that may dnp from the cloth, or 
that might ooze out through checks in the 
wood during the Iroalmeni The machine 
shown in the illustration handles poles , 
from seven to twenty-four inches m dia- 
mepir 


B charged that Everding, a patent time t 


Patents on July 2.5lh, 1910, all parties 
being represented, and was continued from 



Iiateuts upon legalh efteetivi* applications 
therefor, or else to refuse U. grant (lalents 
I iiIHin ajipbi-ationh therefor, winch are 
shown U) have no foiiiidalion in law, and 
1 which patents, if granted, would, in Ins 
’ opinion. !»■ null and void 
I The graMtv of the charges preferred 
1 against the Hcany applications by Exairii- 
l tier Kiunan, and the tremendous comnier- 
' eml value of the tnvenlions involved, the 
■ eontrel of which, upon llic gi anting of 
patents would nndoiiliti dlj taiisi millions 
of dollars annually to iwcrue to the profit 
of the owners thereof, led to tlu' uhsolnto 
uecossity for the discovery of jinority of 
invention, and, if psissihle, to disude with- 
out a vestige of a doubt, which of the i on- 
b'nding jiarties was eiitiUecl to status in 
the interfenmee 

In hiH decision in tins proceeding, Mr 
Billings said 


Machine for impregnating polea with ereoaote 


The Heany Tungstcxi Lamp Cases, 

O NE of the most intwt'sting dticisions 
m the history of the United Htales 
Patent OflBce has recently lieen lianded j 
down by Hon Ckimelius C Billings, the 
First Assistant Commissioner, culminating 
a long and arduous seriea pf hearings aud 
examinations bafore him, the taking of 
teetimony of many witnesses and the i 
delivery of argumeffta by many noted i 
oounsel, < 

The invosligation of the Hcany aii plica- < 
tions was altogptb«r unique so far as prcce- i 
dent in the Patent Offtoc was oonocraed f 
It was the direct outcome of the famous 1 
Heany oriminal trial, m which John Allen t 
H^any, Ned W. Barton and Henry E. 1 
SJvordlng were trii>d for fraudulent inanipu- t 
latJoa of records in the Patent Ofnoe. The 1 
applications involved the j^egod invention 
of tungsten filaments iw inoandeecent I 
lamp*, and for the prooeM of making flla- I 
meats from metals in a coUodipt form. 1 
Certain apeolflo charges made by Pnnei- b 
pal Sxwhiner A. F i^nnan, of Division t 
37 Patent Office, were the basis of c 

the iaveetigatidft, oonoortting apjfikiationB I 
wvial hnmhem 238,769, 332.786 and 344,- t 
068, 4te((V John ARen Heany: of nfaarges fl 
tatatiW. ^ Heany applteation No. a 

ttw eel torfk in <4* petition v 



During the iirogrcHs of Ihc mvcsligulion 
It was urged on behalf of Ihc rcN[H)iid(‘iits 
that the qiicMtion as lo whether or not 
Jolin ,\llen Heauv wav privv to the frandn- 
lent praetices concerning Ins aiiplieiitions, 


The Court of Apixals of tlu District of 
Columbia, who h is the i ourt of final resort 
in patent junsdu (ion and is also the court, 
vvhieli hears and (letennines apiM'als in 
patent caM's from the dei isions of the Com- 
mishioner of PnlMits, held that th(' powi r 
of the Commissioner lo dwlnre that tlii' 
alien'd ap(iliea(ion is not ‘ the afipliealion 
eontemplaleil by tin statutes as the 
foundation of the iialeiit, " w as not ’ barred 
by the adjiidieulion in tin criminal ca.se," 
and said 


Applying the preservation in a limited i 


pan-nt Hcany application, oartam shoots 
of tho original RiKsdfloalion and substilutod 
other shoots, oontaimng matter not in tho 
original sia^citleation, whon fllod in 1!KM, 
and tho matter oontainiHi in thcaii aub- 
gtituUni [lages, it was alleged, wan compilod 
by Barton, from information gained 
through hm position m the Patent Offloo. 
It was ohargod that Heany aided, abetted 
and oonnived at the nets of Everding and 
Barton m this fraudiiiont substitution. 

It having boon shown that Barton and 
Everding wore guilty of fraud, and they 
having lioen punished therefor. Barton 
having confossod before the oriminal trial, 
and Everding being oonvioted, and, al- 
though Heany himself waa ooqulttod, the 
charges made in 1900 by Examinor Kinnan 
led to the institution of the very exhaus- 
tive investigation which has just been 
finished, and which occupied a period of 
about one year. The invMtigation liad 
for its purpose to dedda Whst4fg, tn 
view of thaw suMtitutions ud ohanges. 


nesses pmdiicod m support of the (barges 
land to rebut their testimoiiv , and avaibd 
themselves of that opportunity Volumi- 
nous testimony was taken bv ImuIi sides 
I which was suj)ii)(>menti'd bv stipulation 
into tho ns'ord of eortaiii testimony pre- 
viously taken HI the criminal Inal 

This prooiMiding grew out. of a condition 
of affairs in the Patent Office which has 
ooournid for the first lime in Us history 
So fixM' from fraud or allegations of fraud 
has the Patent Office been, that no statute 
or rule of practice is found to oviver specif- 
ically suoh a e.a8e The effort of the First 
Assistant Commissioner was to learn by 
duo prooess of law, the truths surrounding 
the ease and to render a judgment ba.sed 
u|ion those truths in aooordanoo with tho 
law. 

Jurisdiction of the case waa acquired by 
virtue of the general sujien isory aiithonly 
of the Commissioner of Patents ovit affairs 
in the Pattni Office, its records and papi'rs, 
which empowers him to grant valid 


iipplitnnl IiIh ili;hr tt> nppi i! thritfioin 

,\fter fully and cxbauhl i\ civ considering 
the (ilalious offered bv thi' respondents, 
Uie First .Assistant Coninussioncr lield I but 
the question of Heany 's coni|)bcitv m the 
frauds cliargcd i,s not o* adjiidicatu iii the 
pris’ccding 

Mr Billmgh touclies lirmfiv iii Ins decision 
upon the mlroiiuctiou during the investi- 
gation of a mass of cvidcius' bv Heanv, 
which was Hubscquentlv found to be inaiui- 
factured under Heanv’s direction, for the 
puriwise of proving that he tlleany) bad 
invented a pure tungsten filament iiiean- 
(leseent lump jirior to Decemlar 291 li. 
19t)4, the date of filing of lus sp))heation, 
No 2;iH,7(19, and to substuntiate the eon- 
tenlion that he hud no motive whutiver 
in perpetrating the frauds sins ilied in tin 
eliarges and admitted bv respoiKlcnls in 
their answers, to have bei n iiiiuie in smd 
appbeafiou 

Dunng the investigation il was largely 
due to the efforts of tin I'lrsi Assistant 
Commissioner that the s|uirious nature of 
this so-called evidence vv.is diseov ered, in 
Vvllinh efforfs he was gri'ilh .iided )>v tlie 
counsel for the respoiMh iits, vvbo were 
unaware of the chora^ i< i ol the evidence, 
and who demanded ilisi the witnesaoa 
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ilidiilil U‘11 U»' <'iK>l, and tlio reocpUw'U) haa a tiuii-(M>n- tion, howovar, acoompanyin^; the doaorip- RRCBICTIT ttXMMTtD IVTXMTIfMt. 

, (iainat'ink' in .lucliiin jac'kcl wluidi jirovoiitB the infaJitH tion, at k<aH» in ttio ediUon wo oxamined. ^ ^^“PlS'iernSl^'to UMclaT arnoS^' 

clKiitn Imiuis I'niin ooimnit in oontnct with th« Patonts were aliso granted many years ago, wKb tbr lovcnton Terow 


n the Patent OStco Examliting 
■ woman mproBentt, her sox on 


both in the United States end England, for Uepartmeot 

UndesB cookers. In the English patent, .. 

No 778, of the year 1857, a Frenchman, ij 


annn.ng corps of the Pak-nl Office. CLOTIIEH DBVINO W, He 

)ine years Mrs Noyes and Mrs. ‘'*'® ‘"vetilion as oonsisting m putting the ^sb, CUIcsgo. ill This Indention luppUr* « 
1 , . as I tjiiil •xaiiun ins 1 P’^'P'^^'d for eating with water fr«iue for uiK' within th« confine* of * dwelling 


lv\l)mn(i were as.>,istaiil exaiiuiiem and 
lieeanie well known to must praotitioniTs 
liefon they 'esigned Iheir positions some 
veiirs ago .\ow tin' only woman on the 
force 1 .S Mhb Marie K Saunders, a native 
ol Missouri She was assigned to the 
l*utenl oihi.' August .Jrd, 10()1. as a eoiy- 
ist, at It sidarv of $!KX) jn'r aiinuin, Ihuik 
apiiointi'd from (iiithne, Okla January 
lull, l'X)7, after jiassing the rigid Civil 
Servic.' exainination for the position, she 
was appuinted a fourth assistant examiiif'r 
at ¥l,'JtKI isr aiiiiuni, lier salat v Is'ing 
llK'reaW'd bv operation ol law on .luiiiiary 
1st, 11X1, S, to SC.^ilK) On Novemls'r Jst, 


and suilalile condiments, in a cooking “ *' psrilcuiarly t 
vessel of the digester kind, whioh vessel is noof an” 

Iiloeed on the lire and the teiniierature is franio U Instailtsl 
raised as liigli as two atiuosphiTes or about tku occutmut* of tl 
121 deg C , indicated by a suitable valve, I*"“* beneath tho fi 
lltteil on the lid of the vessel. When tho 
valve ih raised luiil steam tiseapes, the vos- Klecirleal DevtoM. 

Hill IB taken fioni tho lire and put in a INlM'rTInN ((ML -J MclNTvrE, .Tentcy 
.i„ubi„ wh,,.h ,«k,j ,ia 

suitable iiisniatiiig material, and the utHik- ii, ,,11 cffcitlri' manner, accnrdlnk' to the use to 
ing kiS)]>B on until it is (simpleted by tlio Im madu of tho apparatus and relative to tbo 
('oiifliRsJ heat, sometimes five or six hours strength of the houtcc of l•lectrlcBl 

or more In this form of oooker, the food t be” 7xi«^na”rc^ platan un>* ex- 

IB brought to a cooking htsit in the vessel cs.edingiy e<ouoiuirai 11 reiati'a to aiwtrlial 
liefore the latter is placed in tho insulating apparatus in U'ttt'rs Patent of the fl. 
easing In a I7mt(«l HUtes paUmt, No. xrantrd to Mr McIntyre. Ha baa alao 


she was promolisl to lie a third 
ivnt I'xaniiner al an annual sidary of 
) and still holds llu' position 


'll division" apfilic'atioij, >« 
Hied .\uguBt 'list. IP 
'iitry and tlie ajiiilu at-ion i 


' $1,WK) and still holds the position ‘ 

on the (KMiking ve.ssel is iilaced in the irinulatiiig 

Helping the Dentist. -A imiiilxT of (.asing with a chandler around the vessel 
111 the dentists have H|s»kcii In Us about the and in whicli ('liambcr hot or iMiiliiig water 
■lal No desiinibilitv of an improvi'd leimiil for |,la4'ed so the heat from the water will 
K), are (s'rliun classes of denial work, such, for slowly cisik or sti'W the meat or vegetables 
1 (inalh 'ii'^la-nc''. as selling iiilavs l( should be |,|aeed 111 Ihc vessel This old idea is 
tmatlv traiispan'iil, sinuigh adhisive, insoluble h,,nu'whai similar to that pursued in some 


twice grautsd to Mr McIntyre. He has also 
Invciiti'd asothcr Induction coll, and It relate* 
to electro-nvagni'tli apparatus. Its ohjot twlng 
to provldi’ lertalu Impi'oveineiiU In the Kuhtn- 
kiirlf and other types, wheieliy a non rotatable 
rontait 1* bodily movi'd with Its bearing on 
the bridge or post, to brlnx this coiiliet In 
proper relation to tile opposing rontUct and 
|o aeeuiciv lock the movable contact and It* 
hearing In the iidbisted pualtlou aguliiat at- 
cldeiital movement 


null ami uml and of no elleet, on the k"'d preparalion wlm li can Is.- v.01 bed j (ammg the food (o Is' msiked. Most of 
ground ol fraud Miinilar nctioii is taken wime s|ss'd and facilily aiidjO,,, ,,arlier pab'iiled cisikers desertlHi the 

with regard to the 'eolloidid division” umli r the same nuiditioiis os llu ordiiiurv | „|,|,jirbtns as adapU'd for use as a refngera- 
apphcatioii, No :i4t,(X)8, Hied \ovenilKr '"■''•t alloys, or amalgam Anollier p.r ^.s well as a cooker. 

lIHh, KKK., and Hie ami'iidm.'iit theri lo desired by dentists is an ubs.c.sa ^ . 

The Kirsi Assistant ('oniniissioner fur- -(vruige. so (ousirueled that ii may be A Swinging Emery Wheel. A very 

tlu'r ordered that upon till' tenimiation of ‘"'•'‘I l>os'Hon in lla mouth (or lubri'sting am iiovi lauri' 0 hi «>on 

Ihc Iiroceeiliiig etu.li of the tliret Heanv mjeeHiig lluid inedii aments ihroiigh the f' " "f "‘""f advanoed machine 

apphcHlions shall lie endorsed will, tin ns.ts of leetl, mb. abscess tnu-ls It simps is a swinging .'niery wIuh'I The 

words "I'alent refust'd on the ground of Hho.lld b. s,. formed ll.at the can 'vlus'l and the motor winch drives It are 

fraud,” ami eaeh of them shall hereaficr l>-«’''''d "> l>'>s.H..u 11. Hu' d.sii.d root --utded tog.'t her and are suspended fro... 
iHi kept in the archives of the J-alent -'■‘•'i relalion lo the H- (s il.iig and the h.wer part of the w h.s'l 

Office, separate from H.,' other appl.ca- »<-dI- thal p.essure can Is made in li... - Ms.-d while 111. upper ,s,rtmu is 

tions for imleiit bariel iil a dislaiice from the mouth and «Hi( Ided by u Ii.mkI fur the proUs.aion of 

The ii.venlions involved m the Issues without lore, or strain U|s.li tin lus .11. . Hi.' work.... n The outfit is susiamded by 
not ..niv of the ll.,anv applaat.ons, hut Ancient Inventors and their Secrecy - irm.itl wlm 
in those of the mterfentig parties, are .mr- ], b,. mler.'slmg fa. 1 th.il tin mven.ors ,,, 

hapsa,m,nglhos.^wh,cHcla,m th.'gr,.a.,.st of,,,,,,.,,,, imn's. while appr-suating p, .bin- 

public mteresl 7 he lungs en lamp, w in h „.Mr.,„„«e, .ks.-r.la-d lln iis.-s and inenls ,he cl.Hra.-ter 

,s iK'ing un.vepallv adopte.l upd which ..f ,he.r i.iv.i.lioi.s mst.'a, of evpla.n.ng 

tmmh.nes a higher ell,,-, e.i.-y will, a 1. sser ,|n- operations and pr. les lliereol In ...ampplutmg the wlns-l l.y 

cost than he or.lmarv .-arbor, hlam.-nt ,„her words, wlnle tiny .-nlarg,-.! u,mn tin- ,„hng from flu. h.md, it is 

incandcHceiit lamps, is a imssessmii the ( hiugs that .-ould In- acconiplislu-d bv , 11, 

contnil of wl„c-l, IS w.l, wor.l. Hie temln- tin., mv.ml.ons Hay .-ar.-tnlly .-..m-.-abd ir.ghu.:, 

l.«al struggh- vvh.eh h^ Uken Uoih the means an.l mo.l.'s of o.H-raln.n l.y ,.,y tin- puns.se of finishing 

w.lhm and .mlsule of the UmU-d HtaU-s which (In- results were to Is- ae.-o...pl..sh, . 

In tin- . .arlv . lays pat, . -Ills w. r. ..fumr, -gar, 1- 

, , , , >'‘'%t.Mn. The .-..nm-.-imnlK-twc^^^^ 

Notes for Inventors patent.s's w.-r.- In . m great .-onu-mpl ^ 

Some New Gajley Steel Process Patents. „„'ru.!rr V-Hb-nis' 10^1.1“^ .-0^110.-, "'ui Ip,’ '’''j';"'' ' 

—Janus (l.ivkv of New ^ 01 k cilv has , 1 . ,1 1 1 rin- d.-vic. 1- inlend.-d bi witlisiuud hard 

, ‘ iii-w niv.'ntions, blit III hose diivH ex. liiNive , 1, ,1 . i 1 j 

sccun-d a put. Ill, No 1,002, )7(i, for appa- , . . .... usage Itv ihis arraiig.'incnt (icliiys due 

, , , grants were obtainable to I oiilrol (he maim- , , . .1 1 i 

ratus for .living air bv r.-lrigi ration, and,, , , 1 c .1 .. . . , . fu'l'in ur.- entirely avouled 

w ,, 1 V 1 , -- 'fuclnr. .viul sal.- of Hi.' .’.iiniium.'sl artid.'s 

naU'iits, No l (K)2,p., and No 1 ,(X)2, ..N, 1 ^ ..bj...-tninnble did Ihis A New Aiilumobllc Fire Englne.--The 

tor methods of drviiig air, both of Lr^ i„.,j )„,< „,„l. that tho wrongful inoimpo- Spiinglicl.l tin .lopartment haa dmplaood 

mcliidi' III.' relngcrating nl.-a | public ndieul.' ainl an f""" "f ll'''"' Imrs.'s, fonricrly attache,! 


dial any iiat.'iit h.|unls ,.f Hi.' ni.mth, .imc-k ig'Hing, „r Hie mo.h'iii .-ookers in which radialora 

of Hi.' estal.hsiie.l *‘^"’1 1“' inm-irritaiit to tli.' iiulp of ill.' m tlii' f.inn ..f plat.'s arc lieatcsl and placed 
the courts lo be bioHi They also r.'f. ii'c'.l lo Hie lU'.'d of ..gMug adjac'iit to tin' v.'ssel con- 

no elb'ct, on the ^ k'>ld preparation wlm h can Is.' woiked (aining tlu' f.ioil (.1 Ih' .nsiki'd. Most of ' 
ir action is taken ''•."'e s|ss.d ami facilily un.lMlie .'arli.'r pab'iib'd .'.sikers .le«.nlH> the 

ollimlid division” umli r Hi.' same 1 omlitmiis os Hi. ..r.liiiurv api.arutus aw lulapU'd for use as a refngera- 
(, Hl.'il Nov.'inlKr h'k'''. '>'• amalgam Aimlli.T p.r ^.s well as a ewkor. 1 

len.lm.'iit ther.'(,. desir.'.l by .l.'iitists is an abs,...sa ^ . 

'oniniissioner fur- a" 'ousirucled Ihul it may I..' A Swinging Emery Wheel. A very 

die ti'rmmation ..f '» l«>«'Hon in Ih, im.ulh (or inbr<'stnitf ami in.v.'l f.'ature U. In, seen 

the tlire. H.-anv iiiJ''cHng Ihml in.-.li. um.'iits lliroiigh tin. **' f' " ’’f f*" most advanoed machine ^ 

■idorM'd with Hi, "f ""•> ahsc.-ss irm-is li ''•"'I'l' a swinging cni.'ry wIuh'I The 

on Hi.' groiiii.l of ‘’Imnl.l b. so forined Hml Hie ii.'cdl, can wlns'l ami Hie motor whn-h drives it are 

'in shall Imreafler )'-ick,',l m ihimIioii in Hi,' .1, sii,.| n.ot >""unl,'.l tog.'Hier ami are suspeii.h-d fnmi 
■s of tin. I’alent ''*<•' ‘I"' '"i’’'’''' r' la""!. Hi.' "" .s iliiig ami Hi,' h.wer part of the wh.s'l 

1,' ..tiler appheu.- ‘1''^' piessiir.' ,'aii In mu.le iii Hie 't- ' '‘in.s.'d wlnle lln U(.p,T in.rtlon Is 

bari.'l III a dislaiiee fri.m th.' nn.iiHi and «hn Id.',! by u InsKl for the proUvln.ii of j 


APl’AUATl H FOIt Pliom .'INd VVKIOU8 
Ul’Nl. KKiri-.IK Kill l'HK\ run .tl. V.M. 
IKk PUI(I’(»HKH - A >1 M.s.KiieliNK, Vic 
irla W.iiks, Ilajlcy Sir.st, Bin 1. yl.rlrtg.-, Kng 
mil Ihl* liivcDtliiii rclntc* te st'is'rslui. for 
ruibirpig valinus hi.uii. 1 cUci'ts fiu lllcgtrical 
ml Ilk.’ purp.ia.K, tlu niiiisratii* IK'ing par 
lulailv ail.unlagc.iu'. fi.i u*i' In couil.lmition 
till kini iiinP.gmplis und tlu Ilk. ter Inillat- 
ig till HuiinUn lliat would In prinluci'd In the 

iiij 111' vnric.l to suit piiillculnr nsiulri'mcuts 
t muj bi- opcrnti'd by on. or nuiri’ til. 1 til. 
i.it.iis wllli swililu'* or tuatrol handli* lor 


I hi' workmin The outfit is susiKunied by 
n.eaiis of a bur, on one hid.' of which is , 
III.' nioti.r will, h bulaiu'i's llii' etiu.ry wlu'cl 
sis'iinsl ul the emi of a four-f.Kit shaft 
'rill' apparatu.s muv 1 h' raise.l or lowiTed 
to aav ilisir.'.l lu'ighi to suit tlie eliaracli'r 
ul the work, and as it is thus snH]>eiul.‘d, 1 
ill.' o|n'rali.r muiupululliig the wlns'l l.y 1 
two arms i vi, mliiig from the hood, it is ' 
IMiHsil.le to imive ilic wh.s'l over an area ' 
of eight I.. I This instullution m dt».ignc(l 
priiu'iinillv f.ir tlm puriKise .if finiahing 
heavy pii'ccs ,if w.irk winch cannot be 1 
readilv mov.'il back and forth over the ' 
Ht.Mu- Till' coimi'i'lion In'tweeii Ihe motor ' 
and the wheil is dir.s't, and os there are , 
no Is'lis or . liiuiis, tills ailvantage is great ) 
'rile ili'Vie. 1 - inl.'ndi'<l bi witlisiuud hard 
' usagi- Itv fills arrangement di'lny-s due 
to li.lt failuri ur.' .'iitir.'ly avoided ' 


UM',i or ioweis'd 

, , tiiD i>r( iuIm m .it n Fiijh 

lit liu’ (iharivti*r ii„ 

thus su8j>eiui(sl, htai.lliil ..l.striu tlnn t 


I'lC.VNIIT IlUVHTIOIl — I. lli.sKNKRANX, 
illU'lsLk, N V Tbi* InvintloD (Krtsln* to 
ttHtcisi for [i.anut* unit like pn.ilml#, anil 
K ll'^•l.Iu'e Dior, pnrticularlj to a di'vli.' of 
Ih cliiHs, wbl.b I i.ni|ii iNch hiiKirhblc .**lng 
"lloiih, a rf.RHl.'r removably iiiouut.sl bctw.cri 
c hicilis.*, Hi.d a burn.'f unilor th.' niiisP'r, 
.' (i.hlng having a warmer th.-reln nbnve llu. 


ineliidi' III.' refrigerating 1 

Short Claims in a Patci 


An Alarm for Cash Box of Pay Tele- , 

phones. — In i.iit. nl No l,IK)2,2H2. lo Wil- ; 
bain E DaviHim ami l{ul..'rl Mc.Mpim i.l j 
r)<'troU, Mali , IS sluiwii a trli'plii.m' I 
instrument and a e.isli l.ux for Hu- t.'l. - | 
phone an.l having a ln< k wrlli an l■lt^(■trl(' 
alarm which operal. s when Hie Iik k is 
unl.K.ked nr when tlu l.l.'i.luine instru- 
ment IB detached 

A Cool "Bite" for Infants — Wenicn with 
b'cthiiig babies will b. iiil.-nsl.il in a 
pabmt, No 1,002,801, b. .b.siali II 
Hndges, whicii ahows a c.MiImg rec.-pta.le 
anti a hollow, imperforat.' imuiHi-pie.'.' 
wh.iH,' inlerii^oomninmoab's with that ef 
the c..uliiig rc^ptBcle B<» that the moulh- 


'* I headstall anil reiiih fasti n.d, uiul sigiiifl 
I'’ [11 pri.ji'flor who iM'gg.'il a iialeiit thal m. 
I III til. ir kmg.biin mi('li( rule tlu'ir h.iri- 
but with hin ll bits as lliev shnul.l biiv 
I him 'rill n I'unie un.ith.'r fellow with 
l.iimh Ilf cariots uimn Ins head, and 
?-,iiip.in iiiMiii Ills list, d.'si'rilmig (rcpresei 


the “Anil- j ‘o “f tiu' vv'ater 
.How upon I of apparatus is m. 
Ills mouth, j fires nml.r power 
a bit cOli I alteratii.ii nr eh.'mg 
ml sigmfl, (i I fl"' fro"! «l'eels 
t thal mull' j ' Iractnr" is mini.- 1 


biwi'rs, and this piece 
drawn lo and from 
vviHioul any further 
lliun tlm n'moval of 
For tins jiurrsiae a 
ic .if which IS a sturdy 


..ilittli' niiit.ii, miiutil<<I on a (rm k. ailapb'd [, , 

l-lti. sip.piirt III. fr.inl I'li.l of th.' water ,|,ni 
J I lower, ami i'.pii|i|N'(l with a motor of Huffi- lust cjoi 
^'<■1. lit powi'r 111 draw it rapidly to the scone Hun b. t 
. [ of actum III order to permit of ita making TltW 


TltW r A Asi.riisiiN, lOnst Oriingr, N .1 

ig) a pnijeetor wlu. iH'gged Hu. pab'Ut ..1 sl""-t H‘n.s an.l of winding through 

u.m.iiolv as 111. hrst iiivi'iitor of the art UHrr.ivv Hiornuglilan's, the front wheels of g, im” iibubn.-n't which" wlM 

. f.'i.I .apoiis will, c.vrr, Its and that none tr.mb.r an im.unb'.l so .dos.' to each „„rn.ullv n-tuln *llpu of impcr In th,' tray, 
III hi. usi'lf sh. mill make use of that mvcii- "Hut limt il ha»s the apimaralice of a single whtb' n-aillly pcnnlitlng the u*< r to slip the 
on, ami have Ui.' pnvileg.' for fourba.n l^rge wlu'el "'"'r ‘h.. Ii.cllnofl front 

, .u , , . ” '■"H of th.' trs,v bj placing the thumb agnlnat 

ears, ai-.'i.iilmg lo me staiuu. Automatic Gbm Cocks. - Although we th.' .'xtcnKlon of hhIH front end formed to ro- 

Inventions Ahead of the Times — Fre- frcipieiith r.-iMl of deaths from accidental •»*“ " I.oncll, ond hta drat Unger on the upper- 
uenth inv.nlioiiB an- in.ule iM'fom (he gas siiffo, iiliori, it is found tliat many "“f’ of pnpor 

Ml.' Is ri|M' lor them to go into geiioral jgilents, pnihnblv several hundred, have SOLDr.niNO AnuttAt^S -W. W. FAawa- 
, .1 11 1 L , J , J . . „ wottTH, BruHhtnn, N Y This tovNitlon refer* 

s.' t lus IS .llustrab.d m the ao-ciai.Kl b.«'n granbsi for devt.Kw for automatioally m device* for «.lderln« p.rt*. 

r.'li'hs coker which has re'iwntlv come shut ting off n gas cook if the gas lie blown ejpe.-lttily parts of jewelry, optleal good*, etc. 

lb. p.iiuiliinlv ami. is now iiaetl to a groat out or a<'ci<li'ntally’ extinguished An early, D provld.'* nie»ns by which two »m*ll paft* 

deni Th,' fundauiental id.vi. of thus if not the Hrsl, pab'nt for this subject is rlgldl.r whll^ the aomerlnf Is 

...k.-r IB not at ail new. the nt.parstua ip tlie pabmt. No 71,440, to-8niith. issued mildsL Xh my be'^ld ta^ 

sniainf(utureB!K'ingticaorib.Kl»n(lauot‘s Felvruary tUli, 1808, and long since hand while pan* to be aoldersd msy h« incurslr 


pioee wtueh the Infant bites will be kept | jihysi 


I pad by d«vl«M which >*«). im 


SCIENTIFIC AMERICAN 


* 8 , len 

; 

)l^aUy m«nlpnl>tfld to iroleoie or rulaln tbf 
to bu mended 

# MBTUOP OB’ UJSINKBSCTINO BOOKS— I. 
H. riixm, as Popl»r 8t., Greenville, Mina. 
ThlK method conalsta In spreading or opening 
p the leavea of the boofc by a blast or current 
ut air, uRd In aluiultaneousl.Y dellreiing lo the 
spread or opened leaves a disinfecting sub 
staore by the same current of air. d'he booka 
may, however, be treated In the same tnanno. 
eeiiaratcly or In lots, by passing tho blast 
baekward and forward over the books, and by 
reelprocatlng the books through the blast or 
corrent of air 

FEEIi TROTIOH,-W Bandalu fxis An 
geles. Cat The object In tUIs Instance Is 
to provide a simple and Inexpensive trough 
wherein hut a small amount of food is exposed 
at once, and wherein as the exposed food Is 
rmiiovod the supply Is renewed. A constant 
Ruppl.v of food la obtained Four kinds ma.v 
isi fed at imce 

FKNTK POUT.— J E Hpsshh, B2« nolTman 
Ht. Ilninmond, Ind The Intention here Is to 
provide a means, ebeap In construcUon and 
of readily Soparable psits, whereby the post 
la strenglhened at the jMlnt where the greatest 
amount of wear and tear oecura, whereby n 
muit ntilsbed construction la obtained and 
whereby a poaltUe connection la made helwi'en 

TOlUCt'lJ KMOKING MI‘E — SAMnm. M 
t'aiOARKY Alfml, Maine This Invention pro 
vtdei a alcm for a pipe pivotally eonnisted to 
the bowl tliereof to permit Ibe swlngliig of 
the bowl to a position pamllel with the stem , 
provhp'H In Ibr plp< a blturcatixl extension foi 
the stem to torm a yoke foi the Imwl . sn<l 

ative when the same Is disposed In housed 


TOllArCO HMOKIbO rlPK 


posit Imi Tile Intention forms a double nrrniMl 
stem secllon having In oni' nr both of the 
srins the newssary smoke ilmnnel, nlibh Hrili< 
lo furtn R single ebniinel for Ibe inmitb iibie, 
and In pivotnily cnnfiedlng tlie sriiis mid Ism I 
it (irovldi'S n (unrexml (over guldnbh mounted 
In Mfrii, lure of arms and sprlncs nctunteU to 
normully extend Into the ixtlb of the tdiio 
howl when swung lo bouw d poslllou Tin 
lllustrntlon presents a aldi view 
COf.IiAPSIBU: CONTAINKU— T F. Tas- 
BPT d<7 W nth Ht , Ven York N Y Hits 
Invention pertains to a c'ontnlner of n Itpe 
adapted to contain clgaretfeN or the like It 
can hi' niad(> front h'ss material and with Ii'ks 
troulde than those now on tip' market Tin 
(onlalinr <aii Is collapstd as the articles are 
UHI d so that a Inilkt piicknge need not I"' 
(allied ationt when the (onlalnei baa then In 
only one or two of tin articles 

MINHTI BE llHEENlKirKE— F W I 
Kimwsks, ^bll H lird He t'olunibos. Ohio 
'I Ills d( 1 h e can be made lit ant sire risinlnd 
and put Into use In anv gmden nr field 1 Im 
parts tbeieof are lilligi'd to one anotln i so 
tliat the wlnde strintorf' isn tic talon down 
and stored away so as to mcutiy a iidntmuoi 
amoiiiit of storage room 


Harslwarti and Toola. 

PIPE WRENt'H— W I, nHSROUr, Box r.2‘.', 
Blmilfigliam, -Ms The luvditloii consists of a 
handle upon whicli Is mounttvl a Jaw iiiemlwi 
so Glut It baa a limited degree of rocking 
movenimt With this Jaw member is pivotally 
connected * Jointed member exteriorly tool bed 
to Interlock with a sprlngoictimted pawl slso 
pivotally mounted on tho sliiink memIsM nd 
Jnceni the rocking Jaw inembar When tlie 
last Is moved In one direction the coupe rating 
Jaws me made to tightly grip the pipe Inlet 
IKised between them through means of Ibe 
pan I, while when the rocking member Is nun. si 
In opposite direction tlie space between the 
Jaws allows the wrench to Iw tamed 'on tin 

MARKING TtMlG --J A WiCKBH, r.A Broad 
way. Hast Homcrvllle, Mass. This Invention 
provide* a tool with marking faces having cm 
responding oppositely extended distinguishing 
features; providi't in a marking tool a plural 
Ity of hammer heads tMuirlng dlstlngulsliliig 
marks Identifying the etaracter Isdng printed , 
and provides for s tool for accurately and 
quickly distinguishing the correct imsltlon of 
tho charai'ter ImiwintiHl 

BHEAR GGir>H,~T H. BtixrNga Idlll 
Wushtogton St , Han Francisesj. Cal The oh- 
jeef here Is to eoaatruct a device whereliv a 
blade la bold In adjustment agalnat a shat pen 
Ing sloae In anrh a manni'r as to allow of n 
free swinging ntorntneBl of the edge of the 
blade sewms the sharponlng stone. The In 
cllnatlon of the blade on the stone may be 
vrartsd at will, and held at Its ad)nat(>d position 
Means are provided whnivby the store will 
•1w*y» be kej^ In cootaet nrttb the odge of the 
Made. 


nnvbluea and Jtlei'baiuliuxl Dv'Vlrra. 

rUlddCY ANIJ JlHARlNi; TIIKKEEtm -M 
II AVRiiv, liover, N II This Invention pio- 
vldos oiling devices for pulleys arranged for 
eontlnuoiiK dnulntlmi of oil from the cmlii to 
the end of the bearing and return , provides a 
construrtlon for pulleys whereby Is avobbd 
dropping of oil from tin policy nr bearing 
then fur, und provides an oil distrtbutInK aud 
lubiientlng Ix'arlng for a loose pulley 

Hl'ClMt IltiWL— T Matas, Pateisou N .T 
The purpose hen Is to provide a Iwiwl designed 
for us(“ In resinuiaiits, bolds and other plans 
tvbi re sugar Is plm ed at the disposal of 
patrons, and having nieehnnlsm Inside the 
same to C'Qahh' th( sugai t(( he leadllv and 
easily dls(harg(d fiom Ibe liow 1 Into a glass 
oi other, ii ceptnele without necessitating tlie 
use of spoons 

FI.YING MACIIINH rARArUTTTE — .1 W 
Ihu.soN, New York, N V It 1» one ol the 
ohjeda of this Invention lo provide a jiaia 
( ltut(‘ wldel) win correspond to a (Ifetavat on 
II water vcssid, and I'lialile tin- aviator to de 
tacli hlenscif safely from the ae roplnne In ease 
eef aecldeiit to the latter The paiaehule may 
la' exteudi'd and let out any ellsinnee fiom 
the aeroplane, so as to aid In snppoilliig tie 
same. If necessary, and to net as au air anehoi 

CDI-ING MVCHl-NK-J (i IlrNSTiii and 
II U llEN'NiKie, Moline, III This Invention 
leas referene e lo e lilting und punclilng sle els 
and liats, and Its ohj* e t Is tlie pieivlslnn of a 
lew and Impieviel reptng imielihe mole es 
P'elallv designed for shaping the i mis of 1 
leams (hnnnel he'anis and ollei la inns used 
In sirurtuinl steel vveirk. tei Insure eleese lifting 
''if adjace lit nie'inheers nl an iinule eef pn degrees 


n.MNG .MVtIlINTC .M (1 \pvmm Tar- 
seetts, Kan 'Ibis inventhen iieere' p iitle iilai Iv 
relates to a lime blue' lii vvbfib a steeling sur 
faes' su(h as a roiMe'r wlildi Is maiiiiallv nr 
otberwlsee ope rateb is eonlreilbsl liv a fiirlte r 
siirfaee vvbbb is free' te> meeve' einele't tbe Intbi. 
etlie eef air pieuslire' tle ii'llgnllist Ibe HtlllillllV 
eef flight of thee mae tile, is aulotmilb allv eeen- 
llerlle'd Mr Velailis lias Invented aileelbel fly. 
lag mnehliie , lie wtibh is prevbleel a steering 
surfaise nr rueldei , and a i leiitreilllng suifaee 
eepeeiatlve’lv eeUlUevleel uttle tlie> Sleeulng Murt'Ue 
and arrouge'et lee move' bealllv umP i tlie Inllii- 
e-iicee of air pi’ssiiti flu IS against .end In 
whieh Imiehine stability eef fligbt Is eeieit reel led 
aiileenintUallv 

A|e,Itt>I>|y\,N|e; I 'f I TB Za u IS > i uud lllVIlIFN 
/.vvtieei .New Volk N I Aildieas I’nn /vvi 
I t.'iS CeirllHIiill SI llellivllli N .1 Ibis 

U 1(1 pnivlele siipiioiiing plane n of sue b e em 
stinillem that Ibev lend tee m.iliit.ilii the 
ei|Ullllirlum of tin mai blin ns a w bub \ fin 



tiler objert Is to piuvldc siippoitlng planes 
and sldi plants see illspusid tovvaiel iiin niintlie'r 
tlinl not onlv |s tlie eiiiilllbrliim malnialned 
but ese b sieves as a lifting ui leslsiaini ib 
nie'Ut Means iiii prev leh il for piotiitlng tin 
I nds 111 tile MiipiMiilIng plxtieu In lasi thee 
shiiulel dip dow iivvnrdlv and e uini In eontaet 
vvllb an nlis|aile In Us path Tbe engraving 

Prlmi’ movers nud Tbrlr Av-crMsorlOK. 

H'l VltTlM) III.'V IVI, roll IMHltWI. COM 
IIIIH'IIO.N KMilM.H II n l,K llAHiix Mii- 
siiiile 'lemple l*eirlsniiiulb. Ohio Tlie olilut 
here Is to provide means whlih may tee iisi d at 
will to iiinneel an aei-lvlene gas tank vvllb tin 
Intake ef tile 1 iigine, so flint tlie gas will mlv 
vvllb thi exptesive mlttiire iiiid flow Intel tin 
(engine evlimler vvbleh with a piope'i spark 
riiee Iianisni will Insure an exploshui be tbe 
engine evlimler on tbe first or In anv ease on 
flic seeonil, reitnlle'ii of fho engine shaft 

MEV\H nut fOOLING INTl'IINAI. COM 
III’K'ITON TlMilMe’H U r E OMiAssv \n 
rlgns, l,iiiilemala In the pri'senl pieli'iet tin 
eih 1 i>et of the Invention Is the prnvlxleiii of a 
new and an Improved means for ceollng Inter 
nnl eonilmstton leiigliie s In a very simple and 
esonomlcal mauitei. tend for this partlditai 
pUF)a)se use Is made of moistened air move (1 
In eontaet wltli Itie evlliider of tin' e ngim 

Rnllvv nya niid Their Areemorlea. 

IGMIi loieNI r C Bur wit 1(1 II r, indladel- 
phln, Ta This tmentlou has lefereitee more 
partli iilai Iv to a lail Joint wlihli (omiirls. s a 
luiHC having tail engeiging moans, a ehafi inov 
nhiv nionnied iiiain the liaaee and adapted to 
support the mil emis, nieana for cansliig the 
riilatlve lateral movemeni of the base and the 
chair to se'iuie the rail ends In posMInn, and 
means for holillng the rail ends. 

MirrAl-MC TIE ANO RAIL FABTENINtl 
liEYU'K— J uki. F, RdBlHao*. Central, H C 



ueath the lall 


Ispted to (elevated se I V leee and on le.illast 
ndlee'ds 'Ille InVelllleen pleeelde'K foi lusella 
11 , 1111(1 the engtavliig shows a top plan 

•\It TKT’CK -C A liveeiis W'lviie Milne 

el e.les eeilistl tie te el ami ailltogiel to elbpusi 
a\ie‘s of ttie Wtleels In a ridl.el peisltloil elpeell 


ubliet Is t,e so lllialiue tbe tllleks fll 
eele.tl m tielll Opeen the tllirle Weiilbl Heel te 
(Hose llleVVbeels tee le e| \ , He leeadbe'el 

OOU I'Olt l.l! MS C Ml'' 1 \\ \\ ei 

Ilivi.l, Neb 'Ibis loventleei, |(IlleJ fee 
grain ears eoit eais ,im| Ht, ||t,i 
( 1 t Ilf tin Impietviimnt Is to provide 

te flame work vv be n In ei'' ami inav i 
vvnng eeiif eef Hie VV .1 V VV lien met In n*- 

be fianievvoiK on ttie eat fll both of 


- J 


rii 


Innntieiii piovieli a w it< i gage (oi ele te i mining 
Hit I'Vl] In lieelleis (speebellv (ell lot ollieel Iv e 1 - 
the g fgr Is sfi (Og 'eiiJ einrei'eli and Is no) ]|e)ii|, 
to llleivv (lilt und even II It slteenld tebevv (tot 

Ixieill II \\(.l 11 I (111 I \l! iKHilih - I '1 
(elllVINIlvU 'ind I, It MllllNe.ee.S Itllllee ( ,il 
Vn olile I In tills Inslaiiie I- to piovide a Iningi i 

iipi re d 'Hid e lose el amt wieieli will 1 1 mb i fin 
llbietlrig of tile door Impossible \ fllltbel ole 
|e ( t Is to piovlde a ell \ (l e liavlllg 'l lloVe' 
foe 111 (if .ml liislan III for fin ease sip, nin. 
'ind e losing of tin doiii toge'tln i vvllb nn nn 
fell pn VI tiling vviar of Ibe ,itt ii bmeiits 

rrrlnlnlng l<> lte< rORlIoii, 

HMINl. (l H 'IT.IM'U Me lleinil. Miss 
|iot t feel I swing lotatililv Kiipporled on stilt tide 
said lolbi lev 11" swlngliik -letlon "f tin 


.Mb Vl'I'VH \ rt s, I H y,,sr eare 

tnipieoeel «ai((( ipieii'iln feet plavliig a i 


! tllgllh lute le sting .111(1 eelmates In geogl'lpliv 

Pertnliilnic; 1(1 \elil<le*. 

I'MllMMIe \MIM 1- x f e ,,v Iteiport 

( nnsl rill Hon "f vvlnel In vvlebb tin the Is niaele 

o|> of a pi 

pni'ijm.ith I osbi 




s liiellv idiinl loot (or 
(itslilon tbe veil ions 
vv 111 and eonseqin-ntlv 

ilHisiiit Vnllioliy 


nionnle'd on tin I'lake lever, a toe king leve'i 
ailaple'd to lee illglged I'V 11 "' loektng Kill lo 
1(11 k tin lei'iUe level rehitlvelv to tile loiktng 
lever and means lor limiting the movement 
of Ibe ten king level 

Vb’IIICLI' MIlEr.l, -I.I I' TitOFN, Burke 
tdabo Tin lim lii Ibis ease Is fo prev Ide a 
ennsi I lie lion of spring wheel vvbleh will 
senile le'nt Iislllene.e lo pernilt Us praelbiil 
lloii (in antomolilles and lln like ivUboiit 
piienniafli tlies An iinpoitnnl fe iitiire of the 
Inveiithin Is the colled porllons of the spokes 
1 give grentei resllleiiev to the spojees 
and IhiiR Improve the aetleiii of the whe'el 
JEMIING Ileiwviiii G Cviiii. ItIO E Main 
lliiiipestoii. III 'lilts iiiveiittiin Is xhnwn 
the eolarged plan view of the Chaaalii of a 


wllhliv nie'ans Ilf ifllebnl andiomiiael vailuble 
spiiel glaring Wlileb |S rmits tbe I'blrle to 

(lialns for ope'inilvih e omieetlng the engine 
sbifr ami dileing .ivie nnil tn wlinli the 

assiMibleel and taken aiiiiit ami Is 'le e eHsllile 
TMIIOMI rill - Ma\ Heen^ Ue'llln Her 
gmving he'lelvIMi illows freelit elivMtiiell ef en 



IMIIIU Sle.v M. I 
llialnlv tee ploviele 


VI IIIIMb IKII 

s)iil)ig nr We h'lif adapted 


le eoinpllealed II I' i II liri Is III 

In oidf'i tel a ntuinaHi ally 
spi liig is now iiviilih (1 
I. I. I'.iiiiiis Han brail- 


le iilniiililv of lunnei 
snpiiorle (1 be tee a t b | In 
adjoslablv ilHae In el 1 


1 be snltabi; 
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that show lt« orgBBlsm and hablto, cltaa «xact 
A SUOBTKH CJOVBSB IN WoOBWORBWO. A eaperlmcnts In proof of Ita aeU»ltHsa aa a fUlH 
Practical Manual for Home and ScIumI. »aw carrier The array of eTldcnec la eoaclnalta, ' 
By Charles Q, Wheeler New Tork: and moat intereaHngly preaented The reader | 
OP’ Putnam's Sona. Wll Svo.t Hi la then enlightened aa to tamedlea and paa- 
pp , 765 IllUStratloOB ventlve meaaures Theae loolnde the prareBf 

SUniifll training la so rocent an addition to Uon of breeding by treatment of all placet 
till- smi rsl ourrliulum that Its exponents are In which breeding Is poaslblc , keeping filoa out 
ui.t to be either professional teachers whose of the houso , and killing them aa they enter, 
knowledge of the suhji'et la aoperflrlal, or Some ten mUllona of dollars are expended each 
^Ikiued mechanics whoae Ideae of teaching are year In the Bolted States alone In an attempt 
Homewbut crude This "Shorter Course" Is to screen dwellings against the eotranoe of 9l«s 
Intended to help both classes, and the Inde- »nd mowjultoes Anothsr not Incooslderable 
peudeut Iitud. nt aa well. Ita Orst division. Item of expense la Incurred to trapping god 
"C'omniun Tools and Their tJsos." la very killing the pests after an entrance has been 
exhauatlve and clear, being so profusely 11- effected With a little harmonious acHon on 
luatrated that the figures are iifteii aome pages the parr of ludlvldualg Boards of Oealth, and 
In advann of the text whkb refers to them eoinmunltles, the breeding places might be 
The second pail "Operulion- In Shaping, Fit- rendered harmleaa and these expenses .ivoldcd 
ling, and I'lnlehlng." tells how to miter, dowel, Until this comes about, however, houaewlvos 
epiice. cleat, chamfei, and groove This dl- may read In the latter part of the volume 
\lBlon also gives Instructions for iimldlnga. of almost every device ever thought of for 
for panel and door making, and for the ele- dlaposlng of the mature Oy As Chief of the 
]neutar\ operations In simple carved work. I'nlted Statea Bureau of EntomoJogy, Mr 
Vn appinilii deals with sui h primary principles Howard's utterances should carry authority and 
of .imstrurtlou as are embodied lu gates, simple Inspire confldonce. 

bridges, and roofs , slid with praellial prob- x^rggTiatHAM WITH 1TB SnMWtINDIItOS A 
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bridges, niKl roofs, slid with praeiiiai pr»n- ^jg^iatHAM WITH 1TB SnMWtlNDIItOS A 
•i hems In drawing and In laying out work In HgndbofA to Wolfo-Land By GIbgon 

n .rery woi the .nsnum exeeiientiy fulfills the ThompBon. New York' Frederick 

4 purpose, with which It set out, and '» ’"'ofthf warne k Co 112 pp.; llluBtrated. 
'’‘follower of tbo flame authors ‘'Wood-Working ^ - «v w 

« w Ttoo nulot little KontUh village of Woater- 

for litglnners birthplace of General Wolfe 

Qabaoeb. CorNTRT A!tO StlBUBBAN N©W Although so near I,oBdon, the sorroundlng dla- 
York The Ataerican Architect, 1911 Met Is luter^-eted by rambling paths that 

4t0 , 80 lllUStratlonB gllmp"<'s of some enchanting views The 

He must be hard to please whose eve Is nol ''”****' Bs<'lt Is little altered since the daya of 

hriktmm'Tepn.ducl3 ‘'•'"'U'-'™ j**® I>ome«l8y Book of 

ralro, ICgvpt, has yielded the publishers an ^1111*", Hie f'onqueror It appear, a. "Ol.tre- 
arn.tt, and satisfying model, while America 'l*"' , 5audbook-^ne of the famous 

has apparently l.^-n rausa.ked for building. ;^HomeUnd ' series-while «rvlng a. a brief 
that delight the artlatlc «>nae and meet the •"» kon®™! guide to the district, My. 

most exacting practical r.a,ulremeat« The ”“®‘' strea. ui»a Wolfe^ connection with Wea- 
ilnu of moat of tht>» gr* Includ^J bo that akotche*! bla boynow and raanhoody 

much help 1. afforded '‘the 'man who' la deeld- 

lug on the Stnietural features of a new garage I*® ‘"f »“<» “rkkyk 

w rm.. 1«,. ni, „r.uin>(n«sv f t.,rt ssi.. *b familiar to him 


half-tone reproduetloDs of thia album Even ti.r Pon, 

Cairo, ICgvpt, has yielded the publishers an ” „ “ 

artistic and aattsfylng model, while America ®* 

has apparently been rausai ked for bulldluga Homeland serlr 
that delight the artistic aenae and meet the «®“®' 

most exacting practical rcuiulrements The ”“®'' 
pinna of most of these are Included ao that ‘'rham, aketebes 


Some twenty preliminary pages e.f text take "® familiar to him 

under consideration the i-ssintlals of constnic- PbiximinaRY RePOBT Off A VISIT TO THE 
lion and eeiulpineni, Including the safe handling Navaho National MoffUMEffT, AjUZOffA. 


LBGAL MOTJCB# Jj 

K you havs as JB»«»tJ*» wItWi JWi wj* «o '• 
Mf«nt you ooB writ# fvHy nd fxmy 
V C(V for fldviM in roterd to tb* Wt WAy of 
obtaining protoetion. Woasa send skotobf* or • 
osodsl of your invantion nnd a dsaenpiion of 
tbe device, expUiniog its operatioo. 

All communicatioaa are etriatly oonfidantial. 
Our vast practice, extending over » period of 
more tban aixtye yean, eneblee u« in muty ensee 
to tdvue in regard to patentability witbout any 
expeneo to the cheat Our Hand Book on Pstente 
M sent free on iwquttt. Tbie explains our 
methods, terms, etc . in reg^ to PATENT?, 

TRABE marks, foreign patents, etc. ♦ 

All patents secured through os are deeeribed 
without eoet to the petentce in the SCIENTIFIC 
AMERICAN 

MUNN 6f COMPANY 

161 BROADWAY, NEW YORk 
Branoh Office. 639 F Street, Weebingtan. D. C. 

ATENTS 

Krea resort et to PatantoMtlty UlastmtadUuUla 
Book, and What lo Invent witb U.t of tnvsu- 
lloos Wanieo aaO PrlsM olkraO few laventtona 
•onttraa VICTOU J, »v ANi ACX>. Wasblneioii. 0.0, 

Ckssifijed Advertisementt 


■UBINIBt OPPOftTUNITItk. 

prodaoCe. Blnine, ato. la Ciuicnsas. I teak aleo rrora- 
•antntloo of jroisl tma for Baku Cnuoatas. aMtom 


1 IfK LiAMlMCATE eiAKDKSIIYO UOOB. Oy nr „„ 

Qj-ace TalKir Philadelphia The .lohn il^ ^,5^: 


head (if Baler Is 0 4,14 puund per sejuare 
liieli pje'ssnn I Krom Minr sleeleh we Judge 
jeiui plunger la about (1 inelies long, and that 
till' bene] of wnler is therefore nhont (I tl Inches 
Ml ibe bilgbi lo wbith It Is shown as rising 
while you would haw to add >u pound mute 
Weight tu the plunger ti.> lift It to the tank 
(disregarding friction) Ion can reduce the 
dlanieier (jf cylinder and plunger to III Inehi a 
nearh nnel tie hi sd will then Just balanct 
the \ pound plunger 

(12556) J M K asks 1 How much 
loss of piiwei would result In transforming 
sav HI volts, 10 nmperi'S, ellree t current Into 
]]<) volts fi amperes? fliive you got « Hlp- 
1 1 1 vtKvi (lesiilhlng such II tnnisforiner, and 
the making of aameV A ,4 Urge loas would 
taki puce In changing 10 ainperi's ar 10 volts 
lilri'et ciiinnl to l!o volts II loulel not be 
(hanged to S amperes at 20 volts There Is 
no liansroimii for a ellricl luiient excepting 
some form of an lndii(.tlon eoll which will 
gUi an liiiei I nineij dlrei I iiirrmt It would 
'll ihi'mier ami almiiler to double the battery 


0 WinBtou CompBoy, 1911 8vo , 180 
pp , llIuBtratoJ Price, $2 net 
(iardeiu do not happen, dectares Htsa Tabor 
k perfeetly aalUtvlng garden la Ihe outgrowth 


t great length on Ihe eull 
miter Miss Taleoi treats ei 
ihnrhau home of nioele rate 
I its setting giving the law 
rraiigemeut of gardens, ti 


1911 8vo ' 180 of the Dnrvau of Amertoxn 

ce $2 net ' KtUnology, Is a most Instructive monograph on 

' the liaporlant prehistoric ruins reserved under 

electa res Misa na levr name Navaho National Monument These 
en la ine outgrowth fujQ, connected with Hopl pueblos still In 
inning and iiceurute gre preserved traditions re- 

tes e> 11 r attiaetive their ancient Inbabttajlta 

only perfect viataa Prcllrolnary Report will be followed taler 

I Just short "t t'"' I), a more dotalled account based upon a tbor 
i "wth I'ut elwedUn ”*’*** *“** extendc'd examination In the mean 
ultural side of the admirable photographic ^repreiduc^. 

o be country or ti„n, (,f {(,e major and minor treasures already 
t e s re n re a on There are maps of the gronplngs 

aws^ lat govern the aketches showing detailed constrnctlon, 

recK, s irn « an ^ showing the surroandlng country 

s I an e ®^® and tnelleaUng the location of the various 
if ’"niHkl'n a "house Interest 

The Ullllratlon of AnvENTTREN IN HOMgrMAtCIffO By Robert 
roaches the iiiendthg and Elizabeth Shackleton. New York, 
e. making the most John l^aiiP 4 f’o, 1910 12rao , 360 pp, 
lure and accessories Price, $1 75, postage, 10 oantB extra. , 
subjeet are eapahlv , el.mand for a hook which 

* flro DUO hiilf tone with tlj«‘ tranuformatioD of ad old bonw 


: paM^rfsiair'a^ofss^;^ 

want Mds. KUEgasMasM and samfisatt (JM "U mud " 
In oonduu ursMai lo cam all sarvloa aosl Uama» wlrat 
and oaMw for tatapbonaa. domaatlo and tanae Ibffrttnw 
— Buucunnin ao aoMMa. and nnapiaia umaaMnlal strast 

Los t n gataa. OaUtorela. 


of arclilteetiire and Nature, making the most Jol 
of views, Ihe garden furniture and aecessorles PrJ 
- all these phasiN of the auhjee t are enpahlv "p^e 
handled The lllustratloiis are fine half tone ,],.ais 
plates of repreaentallvi’ gardens and homes i,ilei i 
InterspeiKcd with practical diagiams and w’hleh 
lilautlug plans l„] ),„ 




wbwano'puiAhoolS******' a2i!^*''rul **®'**'’ 

utars* s5fd'’Sfms*’^ r%uwi! ^ KnJkowMU^ ^*£ui 
Tbompson giraat, Brldetbuig, ^Usdelphia, Pa 

IX>OaL BBTRMIlffTAIIVIt WA NYRlA-BplanAM 
a^i^laiSISkooj^ EusIndM thenwnil^br nS[**p»mOT 
Mparlew uanaM^ All wa wulrals lioneaty, sbll 
Ity. smblilon sod vtllUigMss ao !«» a lueuativa bust, 
oess. Nn iKvIleiltlns or traTsilna Tbls lean eioa^iouaj 
upportoDltr leua jpan lo yejur aaotlon U) gat Inio a big 
paring l^lnsM pinout eapital and beoema inetepa^ 


a modern dwelling The potentialities 
cti exist In old houses, especially old Colon 
houses, Is very great, and the authors of 
book have performed a fflfllcnlt task In 
admirable inauner The finding of the 
le Is dlseusse.d , this Is followed by tbe plan 
t, which begins with the library, then the 
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, The Ice AOE in NobTH AMEBICA And ndmlrabl manner The 
Its Roarings upon the Antiquity of .^la i. folio, 

Man By O Fredorick Wright, DD. ^ wht 
LL.D, FOB A Oberlln, Ohio Blbllo- mepJraV T serret 
theca Sacra Company, 1911 8vo , 76.3 are dwelt 

I pp, Illustrated Price, »6 25 roilow.el hv « description 

The first eelllloii of this work was published imn.ded dining room the balls 

* twi'Dty \titrH ngo but tbi* intvro^itlnjr msDUtr thi^ room, and then we s 

I In which It is wrltteUi, combined with the width ontalde. where a formal gardei 

• and neenraev of Us olMcrvatlons and Ihe value shniln. the trees, the aprlDg 
of Its deduetloUM, makes It still a populnr and stonewalled pool are all diseui 

' standard hook Alneb material has been added iratlons, whkh are Inserted a 
lo Include Ihe Inter dlse’overieui, together with lent There la little questloi 


WANTED, 

MtniM ft Oo -Dairtm to swura tha agrnaw nf a 
ooBipaigat patsnt aUomay, sklllad In tke pnpMstloa 


formal garden, tbe lawn, the 
6, the aprtng house, anel tbe 
are all discussed The lllug- ^ 
ire Inserted a(»art, are excel < 
little quesUoii but that tbe ' 


lean In very far .In rounding the curves 
preveni being thrown outward 


■ voiuine eomiirises an extinuative study of Ice Chang© Hand-Book 1911 New Tork: 

1 and its net Ion The second part discusse’s tbe Tb© Manual of Statlatlca Company. 

1 heailiigH which the studies of the Unit part 8vo , 1092 PP Price, $6 

t him upon man's aDtlnnlt,v A. the author of rt Is hardly n-eossary to commend tb* thlrty- 

, • «( h ntlllr CoDfirmatlona of Old Tostameut HU- third annual Issue of tbia hand-book to those 
, Kiiv," I>r Wright naturally lean* toward an who are familiar with earlier edltlona. For the 
1 Dil.rpretatlon of Nalnre which eonfonnn to benaflt of such Investors as may not have keen 

Itlhllisl state meni, land It Is bla eontmtlon tba work we may say that It Ua oompHatlon 

that n.eni discoveries have- In no wise. faUlfled of Information about railroad, Uidu.trtal, and 
his original reasoning and tlieorlea, hut that, government elite rprlaea Includliix all those of 
' on Ihe lontiarv thrv Show the date of the tho I'nlled States, Canada, and Mexloo Whoae 
• last glHilal epoch to be really much later than aecnrltlea are listed In the leading atock inar- 
I It Ig tihiiallv represented to be Thera la a kata. Following the style of eaoh eorporatlon 
1 hihii.igrapliv covering no leas than thirty pagea. U tbe dale of Its formation and a bilaf 

T..K H,.™, rr, Dl.«». errw M S.tiSS 

Account of Ita Dan^roug AcUrl^ It, aarnlnga in the past, and Ita fnndad 4oht 

I L O Howartl, Ph.D New york: ywkl- Btatlatlcfl am ^ven and in all caaM nwfti 

^ erIcK A Stokes Company, IHl, detail as to dividendB. rorploi. and deprtda- 

312 pp , Illustrated Price, $140 net tlon U added other teatarea of tba nutDoat 
' Mete Is a timely work on a iubjctt *!»«- a** tables of securltleg abowlng the high and 
iiiatelv toiiehlDg the public health and Mtlanae low quotations of the pant thrao yeara, and 
' I'be recent Inereased agitation agalaat hottsa stattatlcx on mining, cotton, prodoea, ttwey. 
V fllea and the danger they reprgsant la ptowad and banks This refermue book sbanld be 
1 to be a sane warding against a vtny •*« ttp*n «>e desk of every hivedtor, btqfear, 
menace The author glvao a life hlMary a# loan of Imalneaa 
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tfhNMliHM /rM» mvt 1*4) 

4iii(!)c of tlita boot «ad r«tarM to 
obUaualx of la oplrolo abov« it» 
Ubs n«Bt, mnd liavlog reauhed a varlo- 
hOlght, tocortHng to the lucidity of 
htmoapbero. It coq, on o cletr day, 
the presence of the enemy on 
I hundred milea In diameter, 

P ) Itself remaining Invisible and un- 
table. Then It can redescend upon 
hip and, by means of wireless teleg- 
y, send the results of Its observation 
le friendly fleet a couple of hundred 
^tnlles In the rear. Thus, ten hours be- 
fore coming In contact with the enemy, 
4|ttke commanding admiral would know of 
presence, the strength, and the posl- 
fflon of his opponent, and would be able 
to evade or attack, to Join another divi- 
dalon of the fleet, or to commence a flank- 
ing, movement, etc. 

At proaent we make use of wireless 
telegraphy alone. One or several scouts 
* are sent ahead of the squadron. When 
they discover the enemy they are at close 
, quarters, and even so they have a pretty 
i poor view, they see from below, with a 
' visual ray which graaes the sea and 
loses the relief, and at the same time It Is 
necsssary that they Inform the cora- 
) mander-ln-chlef as soon as possible, the 
’ wireless Is set to work, but It speaks 
. without having seen or having seen but 
' Imperfectly. The aeroplane, on 

gtbe contrary, takes Its survey overhead, 
^undisturbed, and out of harm’s way It 
Is the indispensable auxiliary of the wire- 
less; it It tbs eye of the scout, as the 
radio-telegraph Is his mouthpiece, the two 
elements complement each other, they 
are 'inseparable. 

But I Insist on this point, that for its 
present use, as yet the aeroplane of the 
high seas be considered only as a "giant 
aerial periscope": 1. e, it must not go 
far from Its point of support, It must not 
get out of sight of It. BO that if any 
vexatious motor troubles occur, the con- 
voy may Immediately hasten to the suc- 
cor of the poor shipwrecked bird 
For our flying machine le not yet ac- 
climated to extended maritime excur- 
sions, and over sea as over land the stop- 
page of the motor may happen suddenly 
On land this accident Is of minor Im- 
portance; a landing Is made with more or 
less difficulty, but the landing is made; the 
Injury Is reptrired, and you depart once 
more 

But at sea the aeroplane which de- 
scends to the water t>ecause of motor 
trouble, even If provided with floats, le 
very probably not In a position to be 
repaired by the pilot The aviator can- 
not leave fals seat to change a spark plug 
or mend a feed-pipe. He cannot get oft 
again by himself, at least with the pres- 
ent motors.* 

... We have to-day flying machines, 
which fly as well over water as over land, 
If not better Let us make use of them 
at once, such as they arc, that Is the 
most urgent point, and afterward we 
can apply ourselves to the long and ardu- 
ous task of maklug them veritable sea 
birds, with untiring wlags, masters of 
wind and wave. 

And to this end what Is necessary* 
No great thing to begin with, and above 
all not many operators — a few aviators 
with sufficient knowledge of the tech- 
nique of aviation, a few carpenters and 
m«<*anlclane. a much greater number of 
naachines, naturally, than there are pilots, 
a repair shop, and a Judiciously chosen 
aviation field on the seacoast In a favor- 
able climate. Then, on the sea, a spe- 
cially equipped orulseTr two torpedo 
boats, or better, two motor-beat sco&ts, 
and a tug. 

Maritime aviation exists already In 
latent fashion ; to coordinate Its elements 
and to know how to set them la motion 
wouM he sufficient to endow the marine 
with this new service which might be to 
It of so much asslstanoe. 

fiadoor Lilditiiv, Nuttmi and 
ArtUlciid 

' (OemcMttl from s«o« SW.) 
that BO light shall fall directly down- 
ward. and Its glaas sides shall be at such 
M sm^ as to ddSset the entering light 


Bj much as possible away from the ver- 
tical and all of the glaes surfaces should 
be of a quality of gloss that will cause 
a diffusion of the light 

To make It Impossible for the sun’s 
rays to fall directly on the floor, and to 
direct the light toward the walls, the 
superstructure most have the form of a 
large prism, the top being entirely opaque 
and the sides sloping at on angle of 80 
degrees. With this construction the llghl 
Is admitted only through the sloping 
sides, It Is partially diffused and Its prin- 
cipal force Is directed toward the gtallery 
walls The under skylight or celling 
glass gives a further diffusion and if the 
quality Is correctly selected. It will thus 
practically obscure the source of light 
from the observer’s eye and if the color 
of the floor Is made darker than that of 
the walls, the result Is very satisfactory 
and the true requirements are met with- 
out the Introduction of a canopy or other 
objectionable screen, at least so far as 
daylight lighting Is concerned 

’The artificial Illumination equipment 
must necessarily be of a design that gives 
full consideration to the fundamental 
principles observed In connection with 
daylight llghUng 

Owing to our ability to direct and regu- 
late the force of the light more readily | 
under artificial conditions, we can. with 
this form produce results even more per- [ 
feet with respect to diffusion and uni- j 
form wall Intensity, than are possible 
under daylight lllumlnatloir, and though I 
perhaps not exactly reproduced, the 
quality and color of the daylight can he , 
approximated closely | 

For many reasons the electric lamp Is 
the most suitable for Interior lighting 
A type, however, must be selected that 
will give a steady light and the electric 
wiring must be so planned as not to in- 
terfere with this condition As In the 
case of the power of a water fall, the , 
energy of light If under control and | 
suitably applied, will accomplish much, j 
but If Incorrectly used. Its efforts may | 
do more harm than good ! 

Fig 3 Is an Illustration of this latter ! 
condition, from which It will be seen that ; 
two brilliant electric lamps have been ■ 
placed between the observer’s eye and 
the objects which It was Intended -should 
be lighted 

Another mistake frequently made In 
lighting pictures, or other similar ex- 
hibits, Is to use an electric lamp In a 
trough reflector, the whole device being 
placed In front of one or more pictures 
the idea being that a strong light la thus 
cast, and the source of light is screened 
from the observer's eye, all of which Is 
true, but the effect Is a very "spotted’’ 
picture. The best results from artlflcl.O ’ 
lighting will be obtained when the light ■ 
sources are entirely outside of the room | 
In which the exhibits are displayed | 

Figs. 1 and 2 illustrate galleries of 
equal si^ where the artificial lighting 
has been so arranged and where the 
prlsni-shsped superstructure has been 
used to provide the beat naiural lighting 
The photograph from which Fig. 2 Is re- 
produced was taken by daylight only with 
a thres-ralnute exposure, and It Is clear 
from the reproduction that the principles 
governing the best Interior lighting have 
been well carried out In this Installation 

The prism superstructure also serves 
another excellent purpose, for it provides 
a housing In which the simplest, but most 
effective artificial lighting equipment can 
he arranged Within this space, spe- 
cially constructed electric fixtures should 
be hung, the lamps being snpported In 
TOWS, and at a uniform distance from 
the under glass The fixtures themselves 
win thus be entirely screened, as the 
glass, when properly selected, will dif- 
fuse the entering light and practically 
nothing can be distinguished through this 
glass from below. The fixtures them- 
selves being entirely screened can be made 
of the simplest pipe construction, thus in- 
volving a minimum of dost. 

By placing a concentrating type of 
opaque mirror reflector Jnst back of each 
of the Incandescent lamps and adjustlpg 
those lighting units at a pre-determined 
angle, numerous beams of light will be 
thrown directly on the walls of the room 
below, and by properly caloplatlBg the 
location of the lamps and their Bumbar, 
and by giving the Inner snrfaoe of the 
mirror reflector a dtmble angle, thus 
I making its sectional form aMuroaoh the 



of Asrtri.’, 

Phy,Hdn 




Those Praises of 
Sanatogen Set Me Thinking” 

There it a thought-stimulating power m the 
earnest words of famous men and women who 
tesufy to the benefit they have received from the 
worid’s greatest food-tonic. 

They wiB set you thmking — they will remind you 
that nature has set limits to your endurance, and that 
when you have drawn too heavily upon your mental 
and bodily resources you must make good the loss. 

You cannot borrow continually from your 
strength account — you must pay back, and Sana- 
togen is the direct, natural and consistent means of 
resioring to jaded nerves and exhausted tissues the 
losses they have endured. 

Sanatogen the (ood-tonicu scieoHlically pr«Mr«l to dothu 
very thing Its splendidly combined body rlements give tt a 
natural, constiuctiye, assimilative force m reaching wealmess 
and in impartiim Urength 

Sanatogen is a MkulUtr In place of the dangerous slimu- 
labon of a diug, U supplies a tttiiiy food-force that nouruhrs 
and gladdens the system Fifteen tholiiand practuing physi- 
cians beat written testiinony to this unique and vusl qualilv in 
Sanatogen. 

— Nothing will "set you thmlung" like Sanatogen itsell I 
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'I'lie mail}’ who have 1 
worn Jaeger Underv\far | 
(1(1 not iievd to he told of 
Its inents The few w1k> 
ha\e not 'ihould lost' no 
tune in adopting it, us it 
lieneiits ]K)cket as well as j 
health in the end. fl 
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I llnu of tbo true parabola, will obtain aboot accurately and awlftly at ntbiBea 
ihe sneatest benefit from nntt of that are not attempted in any other 
Illumination provided. navy in the world. “The first salvo that 

The phologrnph from wb^ Fig. 1 Is lands will practically win the fight," Is 
retirnduced was taken entity by the a statement that I heard frequently re- 
artlflolat light provided by wi overhead peated during that two weeks* cruise with 
elertric lighting equipment of this kind, the Atlantic fleet, and I saw enough, that 
and It 1 h Interesting to note that while day. to satisfy mo that, as matters stand, 
the exposure In this Instance was the our ahlps would drop their shells upon an 
Hume as that of Pig 2 (three minutes) enemy long before ho couM hope to make 
the diffusion of the light. In the case of any effective reply 
Fig 1 la superior to that obtained from (y® *'<’ Posffssc'f i 

Xature’s lighting and the relative fn- 

lensltles of Illumination of the Interior TTlfi CuTTWlt Sappl6nient 

surfaces of the room In Fig 1 more rpHE front page of our current SirpppK- 
ne.iilv acord vlth i>erfect conditions, 1 jiiEsr, No 1869, shows a fine llluatra- - 
the tnteimllv on the wall surface being Hon of a rather remarkabh. bucket chain ' 
I alinoaf exactly uniform throughout excavator at work In a Hungarian cement 

This latter result Is acconipllshed In pit — A jieciillar amalgam which appears 
a very Interesting way, for as stated be- to consist of a mixture of mercury with = 
foie, the force of the light from the the radicle ammonium, has been known ' 
Iricandesrent lamps is thrown directly on since the days of Ber/ellus Its tnn i 
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ELECTRIC”?^ 


the walls, but the beams of light are so character has long been s matter of dis- gy I 
ndjustpil that thev fringe of one overlaps puto, and is of Interest as furnishing an X^yClOJh 
that of the next all of which In turn are apparent example of a compound ntdiclc . 

diffused as they pass through the celling possessing true metallic properties The SST iT.OC 

class An observer standing nndernentli subject of such synthetic metals Is dls- *6.50 

the celling glass, looking upward, can cussed by Prof Met’oy — An article re- flTkkvdinU.' 
scarcely defeit the position of the produced from A’atun' deals with the 
soureea of the light, so nearly aie they hydro-electric plants of Norway and their 
screened by the underside of the opaque application to electro-chemistry. — A cata 
reflectors lytle process for effecting the direct union TliM.ii 

A roniparlsen of Pigs I, 2, and 3 of hydrogen and nitrogen to ammonia 
brings out dearlj the importance of has been worked up by Prof Haber An SThMST 

cllnilnailiig the source of light from the account of this Important development 

field of vMon and the need for .a uniform has Is'en given by F A MctVrmott.— We jr* j 
uitcisltv of Illumination on the wall sur- have all of us at one lime or another MlOlUly 
fan's also, the fact lhat nrtlfldal Ilium- tw-anged the spokes of our bicycle to _ _ 

liiating equipment can be planned for determine whether they were In proper HHQ JLC 
Intirlor lighting that will produce ro- condition A similar bul more elaborate 
subs veT\ rlnsdv approximating the test Is now applied to the wi-es of aero- 
bfsl lo be had uuiier natural lighting planes, according to an Invention of Capt 
condlllona This applb .ilion of llluuilna- >*’ I-argler, which Is descrtlied and 11- 
lion might sultabU be termed directed- lustrated In the current Issue —A most 
indirect Ilghthrg and Us field is almost Interesting review of teceirl developments 
rrulimited for Irileitor use of astronomj is given by .T S Plaskctl b. m it 

— An Illustrated artlde deals with the 

A r ¥ .L J ..L vailed uses of the royal jralm. one of the cmm vrith woi 

Landsman s Log: Aboard the striking vegetable r«aturoa of Cuba »*«> ■ 
Battleship North Dakota *’-II —The fruit Industry In the West has ~ 

i< i,n, iiiihii jif.tn 111 ) grown to gigantic dimensions A elnglo Any t 

Fblllp, whose "Ibin’l rheer, bovs, the frost may cause vast los.ses Prof. Me- oe sei 

poor fi'llnws are dvlng'" as It raug down Adle has ptihllBhed somewhat extensively Ceipt 

from ihe bridge when the ‘■Tcx.hf'* drew on the subject of frost protection In fruit — 

up to one of the sunken Spanish cruisers orchards. Some of his work, Illustratod ( 

aflrT th(' SaiiiiBgo fight, was ono of the with photographs furnlslM'd by him, Is * 

finest cxpicHHlons of Hie spirit of thi' reported In a brief article —The article 361 Broadr 

navy that I'ver Us nine a classb Times on caisson shknegs is brought to Its con 

bavi' (h'liigid sliiic then, and people too elusion In a seiond Installment — Those 

t’ertiilnlv Hie mvy has changed, and In Interested In locomotive oiiglneerlng will SPA 

nolhing so gieiiHj as In Its gunnery J find valuable Information In an article on AND T1 

erawbHl around Hie ship looking for a new fourteen-wheel express loiomotlve amasmamixM 

broken metal, whose white fractures —A highspeed east-iron flywheel of re |6o (Wrl. 

would show that they were recent and markable design Is deacrlhed and Ulus- 1514^'°* 

had bf-en made by the •‘Delaware*’ In that treted in an article derived from Pouxr 1522 

dav’s filing Thi're they were— holes — The versatile genius of Swedenborg led 
neat Hn channel plate, where the shots him, among other things, to evolve some Irlre; ir«i.l 
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nd exit holes near the plans for a flying machine This hlstorl 
be lee side of the ship, cal (urlosity is reproduced from a publl- 
b'fl It There must have I'atlon of the Swedenborglan Association 
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ri oHu'rs— 1 had no time to look for 
m Indeed, I was pi rfei'tly satisfied 
And this ninih evidenee that projec- 
s fired at these tmiirecedented ranges 
stinck the dlmltiiiHve mark afforded 


Death of Eugene Ely 


Incorporate 


Y.iir PATENTS 
..d BUSINESS 
w ARIZONA 


aboard" for Uio *'Dela- 
another tour or five 
gymnastics (the bo- 


■as of Hie ('hesapeake and on th 
drill grounds was somethin 
rt Im' seen and felt to be under 


lai projpc- w^i^yiNO at the State Fair Groundg, | 

V ” Macon Oeorgla, on the HHh of this ' 

k afforded „,onth. Eugene Ely. in. a Curtiss biplane, fM 
"* lost control of his machine and dashed 
more than earth As the machine neared the ^ p 
"n?T’ ground, Kly attempted to leap clear of the mak 
^11 machinery, In this he was partially sin- ” ~ 

t cessful, but the Impaet was suflldent to FRE 

cent nf a badly that he dle.d shortly Somet 

afterward Kiigene Kly Joined Oleun II HW. 
Uio *'Dela summer of 1910 Last No- Wme. 

ir or five vemlier he sprang Into fame when he ~~ 
(the ho *‘‘“"‘-'hed his aeroplane from the 11 8 8 
rs in the “B*Tmlnghain,** and flew to shore, eight 
ind on the '"*'®® o’'*®)* •" January he reversed this umoti 

something armored SrSf.* 

i... frulser ’‘Pennsylvania,*’ landing on a siie- aT. M 


boat did everything r ''‘' built 



trip hut stand on Ito hi ad and . „ 

)n Its stern), we boarded the 
•e.” to hear Its gunnery offleers * *‘'°b 

•vbody else connected with the -- _. , 

vailing the fact, forsooth, that Devek 

not done l>etter shooting' To 'pUESa repi 
rork. In view of the great range, 1 lhat the 
red lo be truly wonderful As I Spltrbergen t 
I'lv a landsman, however, I bad large rargoes 
iteiil to believe that they consld- fully 100 will 


ie was with the army aviation 
San Antonio. Texas, where hU 
scouting was notable. 


■ A C , U< . PMiAm. Ml Br«4«.r. N T. dtr 


Magical Apparatus. 
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Tite Development of SpHzbergen 

P RESS reports from Copenhagen state 
lhat the total export of coal from 


reports from Copenhagen state 
lie total export of coal from 
•n this year will amount to 26 
?oes, and It is exported that 
iv 111 bo exported next year. The 
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ei’eil Hiclr shooting to have been Indlffer- poUHcnl status of Spitsbergen ts still un J^ovenirmil or^vour 
enl. .iiiil that by giving more time be- determined, but It has been fully sur- tlon». cm full " ! 

Iwis-n salvos for the spotter's dlreetjons veyed by the Norwegian govermnent, SookimFre. 
ft) Is- plotted and sent to the gun stafloDS, which is also about to open a wireless ... . . 

they lOiild hiitre greatly bettered the per- stotlon there, and It la evident that Nor- 
formances way will do itg utmost to establish 

Tt Is this setting of an exceedingly Wgh sovereignty over this far northern conn- lur-Mmuj i. 
standard— this detnrnilnatlon to he satis- try It Is stated that the Norwegians 
fled with nothing short of the hast pos- have dlseovered near mineral deposits, the 
Bible results— that enables our skips to situation of which is kept secret ' 
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[The editors are not responsible for 
Statements made in the correspondence 
column Anonymous communications 
cannot be tonsidired, but the names of\ 
correspondents will be tnithheld when so 1 
desired ] 


To the Editor of 8(■1K,^TI^u■ American . 

In my article on the DteBcl engine, on 
page 314, next to the laat paragraph, the 
statement la made "On the other band. 
In an engine with eight cylinders, one 
cylinder may not become Inoperative 
without affecting the power of the engine 
to a very great extent " The word not 
in this sentence Is an error, as the point 
to he made was that an engine having 
as many cylinders might run with one 
cylinder Inoperative without affecting the 
power, to any serious extent 

Hatkeb H Oobdon. 

October 7th. 1911. 


Roots in Sewer Pipes 

To the Editor of SdrvTiiic American 
I noted with Interest to-daj the Illus- 
tration and article on page 281 of the 
SciENTinc Amekk AN, referring to roots in 
aewer pipes, and a shield to prevent their; 
entrance In passing. I should like toi 
remark that ao far as my exiierlenoc goes. , 
sewer pipes are cemented together, a ' 
‘baby’’ or pad of cloth or burlap being i 
dragged through bv the mason to smooth ■ 
the interior of the Joints 1 

Returning to the roots. 1 wish to sav ; 
that while quartermaster at Fort Asslnnl 
bolne, Montana, I found a main sewer 
pipe clogged, and a basement flooded with 
sewage one daV Upon digging up the 
pipe (It was about 10 feet down) It was 
found that a mass of fine, halr-llke roots j 
bunched together, completely closed It I 
This pipe was 8 Inches In diameter, but ■ 
Just at this point was a June lion below | 
which the main was lo Inches in dlamc | 
ter. and this. too. was found almost en | 
tlrelv closed by root masses In all, 3(1 j 
fec't of pliie (about equal portions of eacli : 
size) were rejilaced as the roots could ic' 
cleared out only hv breaking up the pipe i 
and pulling the masses of fibers out Tin 
largest mass was aliout 6 feet long and 
i Inches In diameter, and when washed 
emt and dried was verv similar In ap 
pearanee to a bum h of oakum The pli>e 
was of the bc.'st quality of glazed tile oh 
tninable and the Joints were tightly ee 
niented; but these root-fllcers had grown 
through the i)ii>e at all points, and so 
thickly that fragments of the pipe In 
some, rases seemed to support a thick 
growth of hair The roots came, appar 
eiitly, from some small cottonwoods 
planted as shade trees along the road 
way, and the nearest were about 30 feet 
lalerallv from the pipe line A friend of 
mine told me that he had had a similar 
trouble' with eucalyptus roots In a ('alt 
fortila post, and bad cured It by pac'klng 
tile plppji In salt I therefore purchased 
all the coarse' rook salt (not lump, hut 
broken iileecs) that could he obtained In 
the small neighboring town of Havie, 
Montana and packed It about 3 Inches 
thick below, on each side, and above the 
replaced pll>e, completely Inclosing It In 
the dry soil of that country this mass of 
salt should not soon dissolve, and the 
earth Immedtatelv around the pipe would 
remain heavily "saltod’’ for a long time 
to come The > oat was only a few cents 
per foot, and It Is not easy to see how 
any roots could pass such a barrier 
Durham. -N H Q W Edokw-t 


A Curious Meteor 


irAstionomif . that on the night of May 
22nd, he observed a faint meteor moving 
fiom east to west acioss the constellation 
Aqulla its diameter was about Jr. min- 
utes of arc II passed raipldly over the 
star Gamma Aqullcjs, and dlaappoared, 
leaving behind It a faint trail which van 
Ished almost Imniedlately. The remark 
able feature of the observation waa that 
the star Gamma remained Invisible for 
fully SVii aecond* after the meteor and Its 
train had disappeared. Tho Obvious ex- 
planation Is that the meteor left behind 
It a trail ot opaque and non-lomlnous 
matter, dense enough to ocllpaa the atar 


Utter Perfection in a 
Non-Skid Tread 



Douhlc Thickness— 
'Toughness - 
Deep-(ku( Blocks- 
Countless Edges 
and Angles 
Combined U^ith No- 
Rim-Cut Tircs- 


After three years of effort — after testing 24,000 
treads — we offer you all you have looked for in a 
Non-Skid tread. 

And we combine it with Goodyear No-Rim-Cut 
tirea — 10®^ oversize— the tires now wanted by every 
man who knows. 

The Winter Tire On No- Rim-Cut Tires 


In I'HIK wc' starP'cl our ex|)ert» at 
jM'rfeeting a Noii-Kkici Irc-ad A 
tread lo gel nd of ruinous chains 
and |H't(\ non-skid decic'cs 
Our iUHtruetions were these' 

"I(. must hc' made williout ineUil, 
for rubber and metal rie\ erc'ombine. 
and the friction betwis'ti them soon 


"It must Ivc- immen.selv effcs'liM' 
on any sort of slipix-rN road And 
It must remain C'lTcc'live n.s long as 
a thick, lough tP'ud can last 

“It must !«• a tilting addition lo 
fc'aturowith (jood\ear No-Uim-t'iit 


Here’s the Result 

Hen' is the tread thev erc'ntc'd 
An o\tm tread, alinosi as (hick a.s 
our rc'gular irt'acl. onto w,hieh it is 
vuleanized douhle-thicL tread, 
nc'orly piiuetun'-proof 

Made of thc' toughest sou of nib- 
Iwr, as imp<'r\ lous to wc'ar as nibbcT 
cNorean be Whe-n il does wc'ar off, 
there s our n-gular tire left Iwlow it 
The blocks are deeiceut and en- 
during Thc'v an' wide at the biiRe, 
NO the load 1^ spn'iid ovc r a« wide a 
Nurfaet' asti in with the' Mmootb-treud 
tire They prewut lo the road sur- 
faoe edge's and angles m <'\erv di- 
rectum 

The grooves can 1 fill up and the 
air riiNhiiig through them kec'ps the 
tin' I'ool saves the .lunger of frie- 


But the greatchl fael in thal thiH 
tread IS eoliibiiieii Wllli olll fuiMoiis 


10 Per Cent Oversize 


(iOODi^EAR 


against skidd- ^ », »>. as -i— tilted with fad. 

lug which oorn- No-Rim-Cut Tire* you .ho uid 

jiares with this Wilh or Without Non-Skid Tread. know A.k u. 
ideal troa^l •“ '* y°“- 

The Goodyear Tire & Rubber Co. 

First Street, - Akron, Ohio 

Branche. and A««nclM In 103 Principal Cit.e. 

Wa Moke Alt Kind, of Rublwr TItm. Tir« Acoauoria. and Repair Outfit, 

Mailt Canadian Office, Toronto, Ont. Canadian Factory, Bowmanville, Ont. 
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ABSOLUTELY FREE! 

Twelve-Lesson Course in 
Magazine Salesmanship 

yl GENTS, Salesmen, Side-line Men, Students, Lady 
Canvassers, Picture and Insurance and other 
X A. Representatives may receive, absolutely free, a 
complete twelve-lesson course of training in magazine 
salesmanship. Literally millions of subscriptions for the 
thousands of magazines and newspapers of the United 
States will be ordered by the public during the few 
months intervening before February 1, 1912. This 
wonderful course tells how the most successful and 
highest paid magazine agents do business. It will help 
the beginner, and it contains suggestions for the 
specialist. All energetic, red-blooded agents who are 
ambitious should study it carefully. Fill in carefully 
your full name and complete address on the coupon 
below and mail it today. Tour opportunity ! 


moit mterestmg romance for Americans is America’s own story. ” 

A History 


Of the American People 


By WOODROW WILSON 

no. UttD, LL.D 
Ftrmtr Prt$UUmt of Primeotom Umvmity 

D O y'oM know tt..i Woodrow WiUoo 
h« written the mo»t K-holarly and 
mort readable narrative Hutory o( 
ihe UaMod Statef that our country baa 
yet produced ? 

Tbe Hntory u ui &ve volumea, u pro. 
tuiely lUuvtraled with mapi, plani, pictuiea, 
etc , and i* written with luch delightful 
gracility of alyir that, with all ll< authority, I 
It rcad» like an enticing romance Woodrow 
Wilton put half a lifetinie of reaearch mto I 
thu great work , and the reiult u a wonder- 


The object of thuadvertinemcnl n to make | 
to you a ipecial half-prire offer You may i 
have the booka at juil half the regular pnee , 

you may ^ th^ back ro u. if you tVttODROW wn.SCIN 

don't like them, and you may have a year i 

auUcrtplion to Harper t Weekly (or Harper'i Magazine) included wtthout any addtbanal payment 
The price u $12.00, including the periodical, and the entire 6ve volumea come to 
. you ai aooD aa you tend ui $1.00. ll a a great chance 

The moat perfect acnca of mapa in color ever pubbahed. diowmg the temtonal growdi, 
polihcal chaoge^ and general development of the United Slatea. There la a foU- 
HggygEia page portrait of every president from Washington to Rooaevdt fac-iimile 

FraaUn leaart reproductioM of rare manuac^pt^ atate papera and govenunoKal recorda, 

**** together with numerout illuitrationa by Pyla, Remagtoa, Feon, 

m'.* '!i' *p~p<ad. Chapman, Chriaty, and many otheri The booka are bound in a 

Hi^Tuut^n^^THic manner befitting the importance of the work. A high.gradn 

ci.ih ru.ding, whjMi w im lay' pnptf ^ oo expeiue apared. 

A New Edition in Five VohnitiM 

-preparex» with avtew to pcm>u. 

^ ..A 10.** LARIZINC THIS GREAT WORK, 

A Cauleeu* of Omr StaUaad fMa of 



A MAGAZI^^t 
AND DISTINCTION IN 
ALL THINGS THAT 
PERTAIN TO HOME- 
MAKING ^ : : : : ; 

Every number iupwb^ 
flluttrated by many ban- 
tone reproduetkm* fnnn 
photogxapha. 
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Cover of November Number—Now Out 


Landscape Arcfritecture 
are some of the many sub- 
jects covered in its cobifnns. 


American 

Homes and Gardens 

S3. 00 a year by subscription 
At newsstands, per copy, 25c 

Munn dcTlo., Inc., Publishers., 361 Broadway, N. Y. 


In the 
November 


Scribner 


N othing that Gen. Frederick Fuiuton has written 
is more replete with dramatic interest than the rtory he 
tells in this number of 'The Captore of Eaulio Agai- 
naldo.'' For sheer adventure and absorbing plot it would be 
hard to match it in any romance by Oumas. 


Thomaa Nelson Page writes of “General Lee and the 
Ginfederate Govemment." This is a most important and iIIte^ 
esting contributiem to the history of the war between the States, 
and gives a new impressiim of the tremendous difficulties 
that beset and handicapped the great Confederate General in 
his relations with the administration. 


A second aitjcle on ClevdAtHTt Ad- 
fDoinittnitioiu, by JAMES FORD 
RHODES, deab wdh hu altitude on the 


Two uauHtai stoiies: John Flint, 
Deputy Chid, by LAWRENCE 
PERRY-the id a htsmt. A 


Sdvw QuestKw aid the Ven«z«aa Bound- ^niUOrdUr Cowboy, by Ueot. 
«y Duipute. ^ V HUGH JOHNSON. 


MADAME WADDINCTON has written An imprs^ritmuf CuwaanltotWeAy 
an htunate personal impression of the tceoe* and the many notabie pea|4e the had dm 
privilege of knowing and meatmg. 


Fox and Drag Hut^tna in the Unilcid Stnkea is dw wbjact of aidtr HE^Y R. 
POORE'S amde which will be by hk own pamtiot^ a tnaaber <4 dwali oolor 


ThesecondinstaDmentof AE.W.MA. RALPH D. PAINE daadbpa Tb* 
SON’S fascinating serial Ttf T urn $ t i l ». Gf—t Pert of ttandMi mvttr* The 
Tbestory opem with a dramatic eaiduiu^ wondarM wgiteirway imp tuy jhw fitidaa 
in the Argentine and then drifts to EttdMnd. tod)e.aaa. BHnratiad. \ • 


SpeeUlOHse.FofrimmmiUi'atoalNtUja ft lrikdr dSnHB HaCTMAa^^ 

iad i icemw i. toMyoMia»ssettiwai| to s i isJl i eeks r dfi A u w p>isiwt»tW M i|i l idls 

town. Writonowfa*BocMstA.gfyistyipeii«uhu, AdchnsaClUBNElra MACAMvNskvVei^ 
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The purpote of ikit journal it io record accu- 
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progrem in tnentific knovuledge and tndutinai 


Greatest Naral Review in American History 

T he avowed [Kihcy of the Navy Department 
m gathering togetinr the niightv Heet vvhich 
18 now assembled in the North River is to 
stimulate liic interest of the laxjiayers, by showing 
them, in one imposing object lesson, just what it 
IS that the country has to show for the miUinns 
of money which haie bien cx|H’iidrd during tin. [last 
twenty years in building up a navy. \tc can con- 
ceive of no more effective way of doing this. Tabu- 
lar comparisons and descriptiie articics can do aome- 
lliMig m gnmg an adequate idea of naval strength- 
photographs of the ships will deepen the impression , 
hut the only effective way to produce a sutScienl 
lonccption of the number si»i and power of the 
ships of a fl<»*t w to line them up for a great naval 
review of the kind that is taking place this week in 
the fairwav of tin Nortli Uivir. 

There liavc been some notable reviews during the 
era of our new nav v, siieh. for instance, as that dur- 
ing the Columbus eelebratinii, at the .lamestown Ex- 
position, and in Long Island Sound, off Oyster Bay; 
but none of these eoinparis in the number and power 
(<f the ships assembled with this great marine spec- 
tacle at New York. It is an interesting fact that, as 
far as the battleships are concerned, there will be 
found in line representatives of practically every 
type of American battleship that has been built dur- 
ing the past two decades. 

Taking the ships in their historical order, we have 
first the "Indiana " and "Massachusetts,” whose keels, 
together with that of the sister ship "Oregon," 
were laid in 1891. These ships, carrying four 
]»-incli and eight 8-ineli guns on a displacement 
(if a little over 10,000 tons, embodied a distinctive 
eliaraetenstic which has marked all American battle- 
sliiji design, namely, the exceptional weight and 
flower of tile batteries Uceently reconstructed and 
furnished with the modern system of range-finding, 
with their gun mechanisms considerably modernised, 
these ships are still valuable for the second line of 
iiKibile defenses. The "Iowa," of 11,3 46 tons dis- 
filncdiient, date 1893, was mir first .slop to carry the 
lit-ineli gun. .She mounts four 12-ineli and ten 4- 
iiieli guns Tile next class, " Kearsargi " and "Kcn- 
tuekv 1 H96, is not represented in the review, nor art 
IIk three vissels of th« "Alabanw" class. The 
Maine," however, is present, as representative of a 
elass lit three ships (date 1899), the other two being 
the Missouri" and the "Ohio” In the "Maine” 
elass as in tlu "Alaliaina" ei/iss of three sliifis which 
prceeded. the 8-iiicli gun is iiiissing, and a weaker 
liiiUery of (i-inch guns is substituted On a disjilaee- 
iiiinl of 12,^i00 tons the ‘Maine" carries four 12- 
ineh and sixteen 6-iiieh guns. 

Next in elironologieal order is tlu "fleorgm" elass, 
of which tour ships, the "Georgia," "Nihraska,” 
“New Jersey" and "Yirginia, ” an fin s( iit It was 
around Uiese ships that a fi( ree teehiiieal controversy 
raged, the bone of eonli ntion being the superposed 
turret, in which a (lair of 8-iiich guns is mounted 
above a pair of twilvis, witlim a single dmiblc-dcck 
turret. The "Georgia,' l'K)l, is a vessel of l.'i.OOO 
tons displacement and I !» 2 ,' 1 -knot speed She mounts 
four 12-inch, eight 8 iiirli, and twelve 6-itich guns, a 
truly formidable batteiv, and it is hut fair to 8t,ate 
that, in spite of the Imiitalions of tlu douhle-drek 
turret, certain of the heavy nflis so tuotinled have 
iiiadi sonie^ of the finest scori s during target and 
hattle practice, 

The largest elass among tlu battleships is that 


which 18 named after tbe iagshlp of Admiral Oater- 
haua, the "Coanecticat.'’ Six repreaenladvea of thii 
design are present, the "CmuiecUcut,’' "Loaitiana.” 
"Kansas," ‘‘Minnesota/’ "New Hampshire/' and 

'Vermont.’’ The keels of tliesc ships vrere laid in 
1908 and 1904. They displace 16,000 tons, and they 
ail attained their trial speed of 18 knots, and gener- 
ally exceeded it by from half to three-quariers of a 
knot. They carry an unusually IieAvy battery of 
four 12-, eight 8-. and twelve 7-iiich guns, the last 
named being an nnnor-picrcer up W considerable 
ranges. The completion of the "Connecticut’’ class 
marked the close of the pre-dreadnoAght period. 
I'lie "Idaho” and "Mississippi," 13,000 tons, 17 
knots, arc small editions of the “ConnecticuL’’ 

Of about the same displacement as the "Connecti- 
cut,” but distinguished by the fact that they were the 
first all-big-gnn ships to be built for our navy, are 
the “Michigan” and the "South Carolina,” work upon 
which commenced in Deconber, 1906, In the history 
of the dreadnought period these two ships will be, 
distinguished as having been the first to introdure 
(in arrangement of the big-gun battery, whieh was 
destined ultimately to be adopted In every navy of 
the world. The method may be described as “center 
line (losition and superposed firing,” m which all 
guns are placed on the longitudinal axis of the 
ship, and the turrets are moused In pairs, enabling 
the inboard turret to fire its gnus above the Me? 
of the turret farther outboard. Severely criticloed 
at Its first presentation, this system presented advan- 
tages so fundamental that H was bound ultimately to 
he aceepted as the most effective compromise for 
securing broadsidie fire for everymin, and a suAeieat 
eoncentratiou of eod-oa fire. T^e dispUceinent of 
Ibe "Michigan ” and "South Casolina’’ is 16,000 tons. 
Their speed is over 18yj knots, axsi they carry sight 
4a-caliber 12-inch guns in four turrets, and a tot- 
l>edo defense battery of twonty-two, fi0-«attW«, 6- 
hidi gnas, which nn^ up what they lose in weight 
and penetration by being carried in a lofty super- 
slructure where they can be fought In any weather. 

The first dreadnoni^ts, in sise as well as gun 
power, to be buiH for our navy, are also mooted in 
line. These are the "North Dakota” and the “Dela- 
ware,” 1907. Our naval constmetors were partlcn- 
laxly happy‘in drawti(|t the .of these very fino^*^- 
sliips Visitors to the Iket will take note oT tlie loft^ 
forecastle deck with its p(iir of turrets carrying their 
guns 82 and 38 feet above the water line; and tlicy 
w ill note also the long unobstructed sweep of the main 
deck, with its three turrets and six twelves. These 
two ships, with their larger sisters, the “Utah” and 
■ I'lorida,” are to our thinking, the handsomest battle- 
ships afloat to-day. On a displacement of 20,000 tons, 
they combine a speed of 21 knots with a battery of 
ten, 45-eaIiber, 12-mch and fourteen 3-inch guns, and 
the large bunker capacity of about 2,700 tons of 
coal. The "North Dakota” has the distinction of be- 
ing the first turbine-driven battleship built for the 
United States Navy, The "Utah" and "FWida,” 
1909, fresh from tiie builders’ bands, arc the U^|eat 
ships in the renew. They embody certain valnatile 
improvements over their predecessors. The*dla|daee- 
ment has been increased to 91,823 tons. Thonghthe 
contract speed is a quarter of a knot less, on trial 
both ships made over 21 knots. They carry a battery 
of ten 12-inch, 45-ealiber guns, and sixteen .S-inch. 

The armored cruiser is represented by two fine 
vessels of the pre-dreadnonght period, the ’’Washing- 
ton” and ’’North Carolina,” date. 1903 to 1903; dis- 
placement. 14,.'i00 tons, speed 22 V 4 knots, and arma- 
ment four 10-inch and sixteen 6-inch gnns. These 
shapely vessels compare favorably wiUi foreign ar- 
mored cruisers of their time : but we could wish tliat 
the United States Navj. included three or four dread- 
nought-cruisers of the "Inflexible” and ”Von der 
Tann” type, whose speed and power may possibly 
prove to be the deciding factor in the next naval war. 

Another interesting cruiser is the scout “.Salem,” 
one of three fast scouts, the “Birraingliara,” "Ches- 
ter” and ’’Salem,” of 8,7.30 tons displacement, and 
from 24 1/3 to 96 1/2 knots trial speed. In view of 
the fact that forel^ navies Iiave armored cruisers of 
greater speed and seaworthiness, opposing 12-iiich 
guns to tin* 3-inch pieces of our scouts, it can be seen 
that they have been outbuilt and their field of usefid- 
ness must be extremely limited 

Very imposing is the fleet of twenty- two destroyers. 
Swift and sea-worthy, having the power and siae to 
enable them to steam far and fast, even in hegvy 
weather, these vessels must be considered as among 
llie most eflicient, both in themselves and in the way 
III which they are handled, of the unamored craft 
of,our navy. They range in size from 490 to 740 
tons, and in speed from t9y» to 821/^ knots. The 
lorgcst of them are nearfy 800 feet in length, and 
their full-load displacement reaches 900 tons. 

Probably notblng Hi 6ie review will excite more 
lively interest than the eight submarines, among 


wUah m iaehtded some the latest sad lOost 
oestful of these craft It Is uifovkiiiata tliat 
an atoMS|^er« of mystery and riidi Mvrmnidt 
vessels In the public mind. ’The maneUTcrs of 
post year have shown them to bs tfaoroQflhly sea- 
worthy, absolutely under oontrol, and possessed 
powers of attack for beyond the common estimatoi 
of their abilities. 

The Weak point in the oompositioii of our navy is 
its great deficiency in auxiliary ships, such sia 
colliers and supply ships of the many and various 
kinds that are necessary to render the operations of 
a fleet effective. The eight auxiliary vessels pressut 
at the review arc all converted merchant vess^, and 
to thh extent they are necessarily makeshifts. Coh- 
gress should make liberal appropriatioas boUi lor 
supply ships and for large and speedy colliers, both, 
types being designed specially for their several 
duties. 

Urgently needed, also, is a large addition to our 
fleet of destroyers. The proportion of destroyers to 
battleships, as estimated by the leading naval 
powers, is four to one. Hence the battteoUps now 
in the North Hirer should be accompanied by oome 
one hundred of these craft. As a matter ^ fact, 
we have hut thirty-six torpedo-boat dewtroyen in the 
whole navy. 

PvkM f«r umtuy Aantium 

f I'^HE present war ia TriMh has greatly 

■ strengthened the interest displayed by the 

.jL Italians in the possibilities of the aeroplane 
hoih os a meaJu of roowmoissanee and os a weapon 
of offsase. Its value ia the former capacity has l^n 
proven beyond a perodventure. In spite of the 
rapidity of its passage above fortifications and lines 
of tsas^, trained observers are able to obtain not 
eu^ ewar ssenhil impressions of the details of ar- 
raafeaMaii, bat they also have time to secure sketches 
and photoipaj^, while their speed and the great 
altHnides «t which they can fly render them practi- 
cally inriiljBerabie. 

The recent maneuvers of the French aviation 
corps at Verdun were considered by military experts 
to hove been briUlantly successful. Three aero- 
planes, fidlqw^ two different routes, flew from the 
•- fi H aa esa ’^ifiayeiidflsbto the town of Tours, which was 
supposed to be in a state of siege. The nachiacs 
covered 113 miles without descent, flying so high 
(from 8J>00 to 5,000 feet) as to seem mere batter- 
flies. Their observers noted cvciy detail of the de- 
fensive works and the movements of troops, while 
they could easily have destroyed the captive balloon, 
which was tile only measure of defense taken 
ofoiBst them. 

Betides its many apparent advantages, one au- 
thority mentions, also, that this means of scanting 
if more humane than older methods, sinee fewer 
scoots arc needed, and their probable kws of life is 
far leas. 

As a weapon of offense, however, the aeroplane is 
stlH In s state of development, and there are dtver- 
Moeet of opinion as to its ultimate effeedveness. 
Capt. Hildebrandt, the well-known Oennon expert, 
is of the opinion that It can never take the place of 
the diri^ble in destructive operations on a large 
scale. But the enormous comparative cost of the 
dirig^iblc, with its mrester vulnerability, and the diffi- 
culties of control landing in boisterous weather, 
operate oMlnst its use, and give an impetus to the 
efforts beW mode to increase' the offensive poten- 
tialities of toe aeroplane. 

An impsirtaat step has lately been taken toward 
the fnrkt^aince of this Xhti. In a formal letter to 
the President of tlie Aero Chib of France, a fund 
of 150,000 francs (|S0^) bos been proffettd by 
MM. Michelinto provide prises for toccessful bomb- 
dropping from oerofdonea. The fund provides for 
four prises. To win the first prise of 30,000 ftstics 
the aviator must carry five projectiles weigfalnf 44 
pounds each; must fiy st a height of 630 feet or 
more; and must place his missiles, one by one, 
within a elrde having a radhts of only 8t.8 feet. 
The prise will bc awarded to the oontestont placing 
the loBgeat nuaobet of projectiles in the cirele daring 
a single fit^t. ’The seco^ prise, of 934)00 fmics, 
is to be won by the man whoy* fiyiAg «t a minhnmn 
hei^t of 6,980 feet, shall place the most projectiles 
witoin a rectangular area of S«8 x 89.8 feet The 
time limit for these two prises empires August IWh, 
1919. TIm limit for the remaining prises fs ex- 
tended to August 13th, 1918, sod the dopors reserve 
the right' to modify the eonditloas fw fhcMi 

The results of the contests fbr the »cw IdieltoliB 
prises wfll bo awaited with mitoh interest especMly 
since an Ameirlcan officer, Lieut BOey W. {Unit, hum 
gone abroad wi^ his bomb-dropping gpparetus (de- 
scribed In mtr ket issue), which Is to M entered 1$ . 
competltifm. ' ■ ,/ 
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The Heavens in November 

Four Comets Now in Sight 


{miim r is a very unuaual thtof that two oomata, 
oo&aplcuoiu to the naked eye, should he In 
slRht at oaoe. Suoh was the case, howerer, 
daring the early part of Ootober, when 
'fl^m Brooks’s comet was still a prominent object 

< In the eyeolng sky, and could also be seen 

» before dawn, while farther to the south, In 
1MpBL the morning sky, appeared another comet, of 
About the same brlghtneas. 

This latter object, dlacovered by the Russian aa- 
troaomer Beljawsky on September SStb, reminds one 
In some ways of the great comet of January, 1910. 
Both were flrat observed as conspicuous naked-eye ob- 
jects, rising shortly before the sun. and In both cases 
It was some time before satisfactory observations of 
position could be obtained, 
owing to the dlAculty of 
seeing the nearby stars 
(which serve as reference 
points) upon the brightly 
Illuminated morning sky. 

A satisfactory orbit has 
by this time been com- 
puted, which explains why 
the comet was not seen 
sooner. It was In peri- 
helion, at a distance of 98 
million miles from the 
sun, on Ootober 10th. 

Three weeks earlier It was 
more than twice as far 
front tbs sun, and proba- 
bly less than one-quarter 
as bright Moreover, Its 
orbit sUnds almost at 
right angles to the plane 
of the ecliptic, so that It 
came from far south of 
tbe sun, and remained 1 

south of him (and hence 1 

In a very unfavorable po- 
sition for northern observ- 
ers) until about the time 
of discovery At the date 
of writing It la In the 
evening sky. in 15 hours 
R. A, and 3 degrees south 
of the equator and sets 
about IMj hours later than 
the sun On November 
1st It will be almost due 
west of the sun, at a dis- 
tance of some 25 degrees, 
and will still be observa- 
ble; but, being already 
twice as far from the 
sun as at perlboUon, and 
remoter, too, from the 
earth It will not be at all 
conspicuous, though It may 
be followed telescopically 
by eouthern observers for 
same time. Brooks’s enraet, 
which passed north of the 

sun on October 12th, at a dlstanoe of 39 degrees, Is 
now a fine object In the morning sky. On November 
1st It will bo almost exactly on the celestial equator, 
not far from the e^ar Gamma Virginia, and will rise 
fully two hours before the gun. 

lU head, at lait reports, was of the second magni- 
tude, and Its tail 20 degrees long,' so that It will be 
well worth getting up to see, before the moon comes 
into tbe morning sky. Later in the month U recedes 
from us and from the sun, gets more and more nearly 
behind the latter, and Ataappears 

Still a third oon»«t. dtscovered by Quenlsset on Sep- 
tember Mrd, to under obaervatlon. This one requires 
the aid of a field glassi at least, to make it visible. Its 
orbit te likewise highly Inclined to that of the earth, 
but Its dlstanoe from Ihe sun at perihelion (on Nb- 
TMsber iRth) Is 72 mUHon miles. At the beginning 
of NovemW It is to 16 hours 45 minutes R. A, and 
U degysea north declloation, and Is moving south and 
A easy Uttle east, at, the rate of I degree a day. This 
pate It i% west and 17 degrees north of the 

aan. gddiiat It win Im murfty Obeervable. It wUl proha- 
WSr, he ft dJmtttt «2»e aerepth magnitude. 

, pwrtodlo fWwt* first dlacovered by Borony to 

lartawtiad its ratum at certain 
Nfc Using Tlalble only to the 
IWWSfdf toteabspsih'ils Uttto intwaat to ta. 


By Henry Norris Russe}l, Ph.D. 

Ihe Heavens 

With the present mouth, a slight change is made 
in the manner In which the star-maps of our annual 
sequence are need. Up to this time they have shown 
the appearance of tbe sky during the early evening In 
the month of publication, or the later evening hours 
of the preceding month There are some advantages 
in choosing our assumed hour of observation a little 
later, so that the same stars may still be seen, before 
twilight, during the month following that for which 
these articles are published. Prom this time, there- 
fore, our map will show the sky as it api^ears at 
10*30 P. M. in the middle of the month of publication, 
and at 8:30 to the middle of the next month 
At these hours, then. In November or Ilecember, the 


north. Above them, 
place of Auriga, and 
Perseus. Minima of t 
observed at 8 P M on 
P M on the tUal, 7 P 




onjniu tion w Itli the ( i es- 
'eiit Moon, titid n hen 
aearoet at al)ont 2 P M , 


planet In the 
( v,hi( h la pprf(-( 


i the forenoon, and look 


A»9Uo'«Im1i. gsrwBbwSO,. 

NIGHT 8KT i NOVEMBER AND DECEMBER 

heavens will appear as the accompanying map shows 
them. The Great Bear Is low In the northeast, and 
Draco and Ursa Minor are beneath the pole Cassiopeia 
and Cepheut are high up. Just west of north The 
brilliant Vega is setting in the northwest, and the 
orosa of Cygnus stands erect. Just to the left The 
great square of Pegasus Is the most oonsplcuous object 
In the western sky. Below It lies Aquarius, the con- 
Btellatlon represented In our Initial letter This Is 
one of the anelent signs of the xodlac, but contains no 
bright stars. Its most prominent group Is a small Y 
(lying on Its side) formed by the stars f. y, and two 
others. This represents tbe water jar from which the 
Water-Bearer pours forth a stream marked by email 
stars too faint to be shown on our map, which flows 
downward, first to the right and then to the left, till 
it Is swallow^ by the Bouthern Klah. whose one 
bright star, Foinalkaut, Is now low on the southwest- 
ern horison. Of tslesooplc objects in Aquarius, we may 
mention the *tar f Aquarli (the middle one of the Y) 
a flu# stew binary P«lr. eeparated by 3 6 eeconds, 
whoss period of revolution Is probably a couple of 
thousand years. 

Dus south Is Oetus. with one conspicuous star, /}, 
standing very much alone about 80 degrees northeast 
of P’omalhaui North of this is the Inconspicuous 
grwp of Plaew, a&d the small but brighter one of 


conspicuous, most If not all of the polt 
disappeared dining the long ainnmcr 
southern hemisphere, now ncai its < li 
Jupiter Is In coujiinction with the S 
and Is Invisible throughout the nioutl 
Saturn Is Just past opiioslllon, lii 
degrees west of Mars, and Is flnely tila 
tlon, with the ring-system opened \vl 
trast In color and brightnesb betwi-cn 
Is conspicuous to the naked eye 
Uranus Is in Sagittarius, too low In 
set to be well seen Noptune Is in tie 
meridian about 4 A M in the middle 
The Moon Is full at 11 A M on ilu 
quarter at 2 A M on the 13fh, new it 
20th. and In her last quarter at 9 I‘ 
She is nearest us on the 8th, and remo 
She Is In conjunction with Saturn oi 
on the 7tb, Neptune on the 11th, Vi i 
Jupiter on the 20th, Mercury on the 2; 
on the 36th. 

Prtootteo Unlvenilty Obtonratory. 
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Photographic Scouting at Night 

An Artist’s Contribution to an Aeronautic Problem 


w: 


nplani'R as bpIuhI to have two searchlight* placed at opposite ends of the 

I In dis]i\)tc, there machine and mounted to move together In such a way 

a nioHt Important Jthat their beams would Intersect always at a fixed dls- 

Ktiiallj hcen used tauce below the aeroplane. The height of the aero- 

1) In Tilpoli In plane above the fortifications would then be ahown by 

« this use of the the sue of the Intensely Illuminated spot produced by 

es wcic published the overlapping portions of the lieams of light. 


llnU photograiihv 
nndci such ( Ir 
ciitnstances would 
b,' rather dlffl- 
cult, owing to the 
fait that the ma 
(hine would have 
to be brought 
within (ompara 
tively sniull clc- 
vntloti above the 
for! Ifications that 
wcic to he photo- 
graphed , and 
would thus he an 
i'asv target for 
the gunners be- 
low He believes 
that night pho- 


aphv 

iK'tte 


uld 

for 


the 


plane (ould steal 
Into position over 
the fni tlfleatlons, 
and Hash Its light 
upon them foi a 
few hilef mo- 
ments while pic- 
tines were talten 
The liest camera 
foi the piillinse 
w ould be one 
adapfi'd to take a 
kinemalogiaiihli 
aei lee of pli l urea 
Out of the sot of 
II 1 ( t u r e s thus 
t a It 0 n , there 
would, ho argues 


be 
L h 




show tlic foi tltli a 
tions to good ud 
vantage ns the 
aoroplanp passed 
ovei them The 


hrii 


th( 


luM 


■al di 
Ing whirh 
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pl.'iv iipoii the for 
tiflcjtloim inlgh 


0 enahh the p 
lors fn take 



MAKING NIGHT PHOTOGRAPHS FROM AN AEROPLANE 


curate aim upon 

the alniaft In order to Increase the value of the 
photographs, It would he well to determine the 
height of tlie mnihlne above the fortlfltatli'ns and 
hence tho scale of the idcturos The height iihuve sea 
level could readily be dcteruiined by means of a barom 
eter, h’lt It would not msessarllj show tin Inlgbt 
above tho fortlfical Ions However, with a snarebllgbt 
throwing a conical lieain of fl\ed angle, the spot of 
light upon a flltn taken with a camera of known focus, 
would give an approxiinat(‘ Index, from which the 
height of the machine above the fortlfleatlnns would 
be determined. By this means It would he possible to 
make an accurate survey of the forllflotlons with a 
minimum d^osure of the aeronauts 

Aiinther method of discovering the height of the 
aeroplane ubovo the fortifications, the artist siiggcsts, Is 


The Recent GUdingr Experiments of the 
Wrights 

By Grover Cleveland Loaning 

A GREAT and widespread Interest has been arousad 
by the experJmente now being conducted by OttIIIo 
W right at tho scene of the first great flights by man. 
Kitty Hawk, N. C. Many reports have been circulated 
w ith regard to the real purpose of these expertmanU. 
some of them no doubt exaggerated and perhaps amus- 
ing to the taciturn Dayton Inventors. Orville Wright's 
"vacation" Is JMrvartbeless an occasion upon which the 
eyes of tho aviatton would have good cause to look 
sharply. Other than to teach Ogllvle bow to glide, 
and to test a "tall" glider, Orville Wright Is evidently 
bent upon continuing lo ft logical manner tbe exhauat* 


Ive experiments In free flight conducted over eo mai^ 
years by his brother and himself. 

Tbe most startling achievements that have re8ults4i 
from this latest series of tests are briefly as follows: 
In a biplane glider similar in many respects to tbg 
model B Wright machine frame, but differing la thW 
smuller size of the planes and the use of a larger 
rudder, and aK» 
ting upright VflUl 
the usual control 
mechanism in big 
bands, the svta< 
lor baa succeeded 
In mailing glides 
that far exceed 
anything done In 
this line before. 
He has attained 
greater heights, 
greater distances, 
and stayed aloft 
a longer time. 
The general char- 
acter of the 
glides, however, 
bears much re- 
semblance to the 
1903 experiments 
On Monday, Oc- 
tober 28rd, a curi- 
ous accident took 
place. Rising 
some twenty feet 
from the side of 
the bill, tbe heavy 
rear rudder ap- 
peared to become 
uncontrollable and 
to make tbe gilder 
so "tall heavy" 
that It began to 
turn over and 
start backward, 
whereupon Mr. 
Wright climbed to 
an upright posi- 
tion of safety on 
the overturning 
machine with 
such excellent 
Judgment that 
when the appa 
ratUB struck the 
grotiud and 
smashed Mr 
Wright emerged 
unhurt. This ex- 
perience suggests 
that many of the 
fatal accidents In 
aviation were 
avoidable by the 
same miHg froiS 
Of course the 
lighter loading 
would make the 
time of fall in 
such an emer- 
gency, longer as 
well as render 
tbe shock lighter. 

On the next 
day, October ftth. 
a feat that has 
long been predict- 
ed and looked for- 
ward to was ac- 
complished. With ctupaumraate skill Orville Wright 
mred aloft Into the teeth of a supposedly flfty-mlle 
gale, and succeeded In not only soaring for a period 
of almost ten minutes but In aotnally advftnclng Into 
the wind- This great flight was made over Hie side of 
the hill facing the wind so that the air oufrenta njust 
have toad a decidedly upward trend. The distance 
covered by the flight was a quarter of a mile and 
the toetidit attained estimated at DM test above tbe 
surface. Though the.resutts are astonlatot^ to many, 
those familiar with the nature ot air currants exjmet 
even more starUtng perftu’mancea at an nltltudd thl«« 
or four tlmea gs groat. 

It la hardly possible as reported tihat the ob|eot hf 
these tests was to try out a devles tor aittoaiAlla Mh’ 
blllty. ThsM Ig not yet enongh ta»wn of mtti 
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l(BaU and their motions to suable a tbor- 
auooesstuj device ot the sort to be 
4v«ii conceived. It may be definitely as- 
eumed that the purpose of Orville 
Wright's experiments are primarily to 
learn more of wind conditions. Many 
problems such as the avoiding of “side- 
slipping” still remain to be solved Not 
until every possible vagary of the air cur- 
rents becomes known, can a device foi 
automatic stability be designed and be 
successful 

It Is due partly to the peculiar phe- 
nomenon often called “Lillenthars Tan- 
gential.” that a gilder with cambered 
planes can not only remain stationary 
but In a wind of great enough upward 
trend can be made to actually advance 
without the exertion of any motive power 
whatsoever This would appear offhand 
like perpetual motion, but it must be 
borne in mind that the huge energy of 
the rising current itself is the source of 



Orville Wright starting from the top of a sand dune with his new glider. 


merely, 


iiiglcM, the total 


ail iireHHUie u.tlng on .i pl.itie teases to 
at t lu a line noinial to the plane nr its 
( liord anil Insleail the lino or aitinn of 
this forte takes a i.ositlon «ell In front 
of the normal the iiioshUie thus mate 
ilallt at ting In tin linal mle of a sup 
polling ii.itf pM.p. y/iitt; forte 

Oftato (lhannto. eailv In l')P‘», polnlotl 


whirh this Iirtil.lem of soaiinK itnild he 
solved and man\ oxpeils sinte then who 
have Investlgatod I he p'nhiem are inn 
vinced th.it It Is a feasllih- om* oven 
thniiKh It appeals to defv pllvslts These 
experiments of tin Wrights an there- 
fore HkeK to hi at tinillnl H'SHltH re 
suits I hat may eventually heiome ol the 
ntmosi Iniitorlaritc It will he InteieslIng 
to note what changes In then slandard 
design the Wrlghtf, will make as a ic 
suit of these tests 


The British-built Dredger for Panama 

Hopper Capacity 1,200 Tons of Dredj^inj^, Bucket Ladder will Reach to Dejitli of 50 Feet. 


O NE of the vessels around which an acute polltlcsl 
— W6 can scarcely call It economic — controversy 
has raged in America for some time is the 'Corosul," 
an extremely powerful bucket dredger which has been 
built bv Messrs Win Simons k Company ( l.lmlted ). 
of Renfrew. Scotland, to the order ot the United 
States Government, for carrying out some of the most 
arduous underwater cutting to be done in connection 
with the i'anama Canal The vessel has a liopper ca- 
pacity of 1,200 tons of dredgings and the bucket-ladder 
is designed for dredging up to a depth of DO fwt If 
Is propelled at a speed of 10 kpota per hour by two 
sets of triple-expansion) surface-condensing engines, 
supplied with steam from two cylindrical, multitubular 
Imllers, constructed to Lloyd's renulrementa for a 
working pressure of 180 pounds per square inch A 
c.omplete outfit of the most modern auxiliary niachln- 
ery Is provided In the engine room, including Inde- 
l»endent air pumps circulating pumps, feed pumj.H, 
feed heater and filter, etc The dredging gear In of 


By Our Knglish (’orrospoiuleiit 

the most massive description and is arranged to give 
three speeds ot buckets to suit the various Kinds of 
material to be- dealt with The dredging gem can Ik* 
driven by either of the main pro|)eHlng engines Two 
sets of buckets are provided, one of .14 cul.lc feet ca 
paclty for dieilging soft material and one of l.'i cubic 
feet capacity for dredging si Iff I’lay The luicket lad 
der is a steel girder of exceiittoiial strength and sit 
idea Of the great strength of the bucket (ham ma\ 
be conveyed bv the statement that the ladder witli Uh 
chain of l.urkets, links and pins, weighs upward of 
240 tone The upper end of the huckc-t ladder is sup- 
ported on an indeiK'ndent pivot shaft and the lowei c-nd 
is controlled by powerful steel wlie-iope tackle and 
Independent steam hoist gear, which is dpHlgned for 
raising the latter at a sireed of 10 feet tier minute 
Steam maneuvering wlncbeii ate fitted at how and 
stern, each driven by independent, two-evlinder engines 
and each barrel is fitted with friction clutch and 
brake to enable the mooring chains to woik Inde 


pendenily of each other, or siiiiultaneouslv, as may be 
teciulred Slioots are piovlclc-d foi loading into the 
vessel'H own ho|)pci, also overboard shoots ioiUr)ll‘-d 
hx Indi'pendenl sleuni winches, foi loading Inlo barges 
alongside The hopiK-r doors are controlled l.y inde- 
pendent hydraiille geai This dredger, “('nriii'a!," w.ts 
launched on the Clyde in September and she is to 
undergo seveie tests before being despatched on her 
\ovage lonnd South America to the wealorn end of 
the canal Heforc- leaving Iliiilsh waters, she will bo 
tested, firat in lifting sand unci mud from the bottom 
of the r.areloch, oft Helenslnirgh, and, afterward, she 
will lie taken back to Renfrew where the bueket.s will 
be changed, and hulisequenllv blie will be sent to Bel- 
fast and tested In the hard clay ot the Mtiagrave Chan- 
nel The circ>clK(*r was ennstnieled to Lloyd’s full re- 
qulremcnls and Mr T M I^ost and Mr A V B Cand 
lot have sicpenntended the* construction of tli< diedgcr 
on bc-half of the United filates (loveriiinent fot the 
t'anams seivic'c 
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Abstracts from Current Periodicals 1 


Why is the Flesh of the Watermeltm 
Red? 

I N fi rf'cont number of the Rundschau, Prof O. N. 

Wilt makes some very Interesting reflections on the 
(oliirs of living objects of nature We reproduce here 
In abildged form some of the essential points 
Modern science teaches us that everything In nature 
has Its deflnlte purpose The naive point of view of 
past ages, according to which a well meaning Provi- 
dence has adorned the world about us In order to 
□ilnlatcr to our pleasure, has had to give way to the 
Inquisitive gaze of niodeni acienflflc Investigation We 
now Knnvc that the refreshing green of the woods and 
meadows Is not provided for our enjoyment, but for 
the serious and practical purpose of plant nutrition, 
the flowers display their bright colors to attract the 
tnsc'ct that carries the pollen from stamen to sigma, 
the Alpine hare is snow coloied so as to be hidden 
from Ihe sight of bis enemy, while the lion Is tawny 
and tbo tiger striped, in order that he may be undls- 
tlngnlshable from the natural background as he llers 
in wait for his prey All those facts are plain enough 
and we admire the perfection of those adaptations, and 
this feeling of Intelligent appreciation we now feel to 
be of greater worth than the Ignorant worship of 
yore True it Is that Darwin's brilliant hypothesis of 
the ’’survival of the fittest" does not satisfactorily ex- 
plain Just how the different organisms set about ac- 
quiring the various characteristics and colors which 
are now so useful to them Here and there an In- 
stance may be found where tho jerocess of adaptation 
Is explicable enough, but there are nianv cases whlob 
baffle the Ingenuity of biologists of to-dav What is 
still more unintelligible, and has apparently never 
*l>een explained, Is that nature Is often lavish In dis- 
pensing brilliant colors where, in the natural course 
of events, they seemingly can never be of anv account 
whatever The number of Instances of this kind are 
Innumerable, Just a few may be picked out for Illus- 
tration here Why, for Instance, Is the blood of all 
warm blooded, and of many cold blooded, animals, 
red? It Is not intended, under normal drcumstances, 
to be visible. Its principal function being fulflUed In 
the lungs, hidden away from sight Attention has 
been drawn to the remarkable analogy between the red 
blood pigment and the green pigment of plant leavea. 
but whatever may be the chemical analogy, there Is no 
analogy whatever In the functions, for the color of 
chlorophyl Is plainly conntK'ted with Us function In 
absorbing light for the purpose of building up starch 
from atmosiiherlc carbon dtoxlde In the case of 
hemoglobin there Is no such analogous function what- 
ever Furthermore It is known that there must be 
colorless substances capable of performing the func- 
tions of the blood, tor many animals of the lower type 
octually have colorless blood Again, we may ask, 
why Is the flesh of nianv animals colored’ For In- 
stance, why Is the salmon colored with the hue which 
has takc'n Its name from this fish’ No one can toll 
Exactly similar conditions are met with In the vege- 
table kingdom Why Is the red beet deeply colored, 
while Its close congeners have a white Juice? After 
all, neither under normal circumstances, see the light 
of day, so that It Is problematical what useful functlcm 
the color can possibly serve Then again, why does 
the madder root contain quantities of alizarine and 
allied dve stufte that In the past have been of such 
great value while In mddern times we have learned 
to manufacture them by arttflclal means’ Of what 
possible use can such dye stuffs be to the plants’ Con- 
sider the watermelon, covered by a thick, opaque, dark 
green skin We may make some sort of conjecture 
as to the purpose of this. It perhaps serves In keeping 
off some of the large animals which would devour the 
fruit, skip and all, and thus leaving the melon to be 
burrowed bv worms who leave the seeds untouched 
But why that appetizing pink color of the flesh of the 
melon’ It cannot serve as a charm to attract visitors, 
for the guest that has eaten Its way through the skin 
nec>de no further attraction, after he has reached the 
Interior The black color of the seeds may perhapa 
be put down as a preventive measure protecting them 
from sharing the fate of the reet of the fruit 
TTie attractive and appetizing outward appearance 
of most fruit* Is generally explained by supposing 
that Its function 1* to attract animals, which eat the 
fleshy portion and carry the seed away from the 
parent plant, thus aiding tlie distribution of the ape- 
cles The red ehiMai of a peach are so enticing that 
this explanatfcn will probably be readily accepted 
But why that bliUlant red color where the flesh meets 
the kernel? The bird that picks at the flesh of t])« 
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fruit does not strike this colored layer until the work 
la practically aoocHnpliabed. 

Contain troos which furnish the so-called dye woods 
deposit plgtnont by the hundredweight within their 
etems, ’The woad or Indigo plant and several others 
contain a subetance known as Indlcan, which Is nor- 
mally colorleas but Is tranafonned by a fermentation 
and oxidation process Into deep blue Indigo This 
case la partioulariy pussllng, since the color of the 
dye stuff is not even developed In the living plant 
Perhaps no science la more replete with problems 
for the future to solve than biology and physiology. 

The ToughneM of the Chineae Phyaiqiie 

I N a recent number of the Popular Boienoe Monthly, 
Prof B A. Robb discusses some peculiar character- 
istics of the Chinese race In its reslstonce to dlsaase. 
That there must be a marked difference in the char- 
acter of this race as compared with ours is obvloui 
enough, when we consider ttast out of ten children 
born smong us, three, normally the weakest three, 
will fall to grow up; out of ten children bom In 
China about eight are doomed to die In infancy. The 
difference la due to the hardships that Infant life 
meets with among the Chineae. and It need hardly 
be pointed out that with auch rigorous selection there 
will necessarily result a stock displaying a peculiar 
hardihood Just what kind of a hardihood depends 
on the particular conditions of selection, Prof. 
Rosa brings out clearly In his article. To anticipate 
his conclusion, the fact Is that while the Chinese re- 
sist certain diseases with remarkable power, other 
diseases srs more fatal to them than to us. Prof. 
Roe.<i collected his data by questioning a number of 
physicians who had practiced for a number of years 
in China One or two among these gave an opinion 
differing from the others, but by far the great majority 
agreed in their verdict 

Where the constitution of the Chinaman excels Is 
in bts extraordinary power to cealst saptlc infection. 
Some of the Instances cited to Illustrate this fact 
are almost incredible and are too grwsome to Invite 
repetition. Amazing, also. Is their response to the 
treatment of neglected wonnds 
A boy whose severed fingers had been hastily stuck 
on any how and bound up with dirty rags came to 
the hospital after a week with a horrible hand and 
showing clear symptoms of lockjaw They washed bis 
hand and sent him borne to die. In three days he was 
about without a sign of lockjaw A man whose fingers 
had been crushed under a cart some days before came 
In with blood polaonlng all up bis arm and in the 
glands under the arm The trouble vanished under 
simple treatmdIR A patient will be brought in with 
a high fever from 'a wound of several days’ standing 
full of maggots, yet after the wound Is cleaned the 
fever quickly subsides A woman who bad undergone 
a serious operation for cancer of the breast suffered 
Infection and bad a fever of 106 degreeu, during which 
her husband fed her with hard water chestnuts.' Never- 
theless, she recovered. 

Living In the super-saturated, man-etlfled land, pro- 
foundly ignorant of the principles of byglene, the 
tnasses have developed an immunity to noxious mi- 
crobes whion excites the wonder and envy of the 
foreigner They are not affected by a mosquito Mte 
that will raise a large lump on tiie lately-oome 
foreigner They can use contamtnsted water from 
canala without Incurring dysentery. There Is very 
little typhoid, and what there is. Is so attenuated It 
was long doubted to be typhoid. All physicians agree 
that among the CHUnese smallpox Is a mild disease. 
'Hie chief of the army medical staff points out that 
during the autnmn maneuvers the soldiers sleep on 
damp ground with a little straw under them without 
any 111 effects. Coolfes, after two hours of burden- 
bearing at a dog trot, will shovel themselves full of 
hot rice with scarcely any mastication, and hurry on 
for another two hours. A white man would havs 
writhed with Indigestion. The Chinese seem able to 
sleep In any position. I have seen them sleeping oa 
piles of bricks, or stones, or poles, with a block or a 
brick for a pillow and with the hot sun shining full 
Into the face. They stand a cramped position longer 
than we can and can keep on longer at monotonous 
toll unrelieved by change or break 
But there Is another aide to the eomparleo®. There 
Is llttlo pneumonia among the Chinese hut they stand 
It no better than, we do, soom say not so well. Than 
Is much malarial fsvsr so^ It goes hard with them. 
In Hong Kong they seem to snocumb to the plagna 
more readily than the forslgnsrt Among children 
than Is hsavf mortalltjr trm nm$h§ and searM 
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fever. In withstanding tobereolosta they haye no 
advantage over us While they make wonderful rn- 
ooverlea from high fevers they are not fiDdartng of 
long fevers. Some think this la beoauee the flams of 
thejr vitality haa been turned low by unaanHary living. 
’They have a horror of fresh air and shut It out of the 
sleeping apartment, even on a warm night In tbs 
mission schools, If the teachers insist on open windows 
in the dormitory, the pupils stifle under the eovsrs 
lest the evil spirits flying about at nl^t should get 
at them. The Chinese grant that hygiene soay be 
all very well for these weakly foreigners, but see no 
use In It for themselves. 

Prom the testimony it Is safe to oonclude that at 
least s part of the observed toughnese of the Chinese 
Is attributable to a special race vitality which they 
have acquired In the course of a longer and severer 
elimination of the leai fit than our- North-European 
ancestors ever experienced In their civilised state. 
Such selection has tended to footer not so mnoh bodily 
etrength or energy as recuperative power, resistance 
to Infection and tolerance of unwholesomt conditions 
of living. For many centuries the people of south and 
central China, crowded together In their villages or 
walled cities, have used water from contaminated 
canals or from the drainings of the rice fields, eaten 
of the scavenging pig or of vegetables stimulated by 
the contents of the oess-pool, huddled under low roofs, 
on dirt floors. In filthy lanes, and slept in fetid dens 
and stifling cubloleB. Myriads succumb to the poisons 
generated by overcrowding and hardly a quarter of 
those bom live to transmit their Immunity to tbelr 
children. The surviving fittest has been the type 
able to withstand foul air, stench, fatigue toxin, damp- 
ness, bad food and noxious germe. I have no doubt 
that If an American population of equal sice lived tu 
Amoy or Soochow as the Chinese there live, a quarter 
would be dead by the end of the flrat summer But 
the toughening (takes place to the detriment of bodily 
growth and strength. 

To the west the toughncM of the Chinese physique 
may have a ^nlster military significance. Nobody 
fears lest In a stand-up fight Chinese troops could whip 
an equal number of vell-condltlonod white troops. 
But few battles are fought by men fresh from tent 
and mess In the course of s prolonged campaign In- 
volving Irregular provisioning, bad drinking water, 
lying out, loss of sleep, exhausting marches, exposure, 
excitement and anxiety, it may be that the white 
soldiers would be worn down worse than the yellow 
soldiers In that case the hardier men with less of 
the martial spirit might In the closing grapple l)eat 
the better fighters with the less endurance 

In view dl what has been shown the competition of 
white laborers and yellow is not so simple a test of 
human worth as some may Imagine. Under good con- 
ditions the wWte man can best the yellow man in 
turning off work But under bad conditions the yellow 
man can best the white man. because be can better 
endure spoiled food, poor clothing, foul air, noise, heat, 
dirt, dlecomfort and microbes, Reilly’s endeavor to 
exclude Ah San from his labor market Is not the case 
of a man dreading to pit himself on equal terms against 
a better man. Indeed. It Is not quite so simple and 
selfish and narrow-minded as all that. U Is a ease of 
a man Bttod to get the most out of good conditions 
refusing to yield his place ta a weaker man able to 
withstand bad conditions. 


A Berirgl the Whaliiv IndnetiT 

I T Is reported In «he London Financial Timet that 
a Tyns Arm is about to dispatch a fleet of five >»e- 
seta— three wbalera, a factory ship, and an oil car- 
rier— to engage In whaling in the vldnlty of Kergue- 
len Island, where Norweglsn stations are already es- 
tablished. Prom many parts of the world oomes 
the news of as aotire revival In the whaling indngtry, 
which had been at a low ebb for many years. Nor- 
wegian eontoaalea are said to be reaping enormous 
dividends In southwest African waters, and a Oamaa 
txMnpany, Jnst formed with a capital of ta 

about to begin operations In the same ragfoo. 

About twenty Norwegian eimadttloina, with creita ag- 
gregattng 700 men, are In the field, -thf Nerwegtaa 
eompanlsa. as a rule, bay seoond-ltaAid BitUsh steam- 
ers. and fit thsm out with al] the ntoit madam ap- 
pllancss for whala catching and trying oat- »h« whotji 
prooess of meowing ths markt^ta pMdnota UNta# 
the oaroMS Is earned an at saa. 

Upward at a dosen'whahm hall from PppAM. ' Otit 
of these, the ’TBalsHia,’' has raeantty dadgfac. g dMAMK 
o( 94^4 par «Mt 
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Wotk w Puttim L^dta.—Ow alxtjr-Mvm 
mm of th« concreto for aU tbc loolu of the Panoma 
'jpitf#! le IB place. At Clattm 81.fi per oont of the con- 
^eto hM been laid; at Pedro Mlsu^ over 87 per cent; 

; while the two twin looka at Kira Fioree have abont 
mie*thtrd of the oonorete in place. 

I'niuud alMl TerwiiuM at Meatreal.— A aubaldUrr 
cotnpamy of the Canadian Northern Railway haa com- 
pleted plan# for eaeotlnt an entrance Into the heart 
of the pity of Montreal by Imlldln* a three-mile tunnel 
under Mount Royal. A new terminal will also be con- 
structed, In which the latest ImproTements in terminal 
facilities will be embodied. The total cost of the tun- 
nel and terminal together will be |2fi,000,000. 

Septenher Pretreaa on Um Panaasa Canal -The 
total amount of excavation on the Panama Canal for 
September was 2,538,764 cubic yards, as compared 
with 2,687,086 cubic yards In September, 1910, and 
3.836,366 cubic yards In September, 1909. The grand 
total of canal expavatlon to October 1st waa 160,723,962 
cubic yarda. There yet remains to be excavated 
44,599,417 cubic yards, which Is less than one-fourth 
the entire excavation for the completed canal. 

Evidenee of a Mine Beneath the “Maine.*'— Accord- 
ing to a dispatch from Washington, the former chief 
constructor of the navy. Rear-Admiral Washington L. 
Capps, who recently Inspected the operations in 
uncovering the "Maine," will confirm the report of the 
Naval Court of Inquiry of 1898, which atatec^^tbat the 
condition of the wreckage led to the conclusion that 
the primary explosion took place beneath the hull of 
the "Maine" In the neigdiborbood of Frame No. 18. 

Cape Cod Canal Open in 181A— In a recent addresa 
before the Atlantic Deep Waterways Convention In 
RlHimond, Commodore J W, Miller stated that the 
Cape Cod Canal will be open in 1913 This ImporUnt 
work will enable shipping to avoid the stormy passage 
around Cape Cod and to pas* ffotn Buzsards Bay Into 
Cap# Cod Bay by a short connection of eight mile* 
The channel will be 30 feet deep at high water, which 
is more than the depth of the Manchester and the 
Kiel canals. 

The Lathe as a Chip Producer.— Mr. Joseph Chtllon, 
In a paper read before the North Bast Coast Institu- 
tion of Bnglneers and Shlpbutldera. states that as a 
chip producer, the lathe It the tnost economical of 
machine tools He finds that a well-designed laths, 
under favorable conditions, produces half a pound of. 
chips per horse-power per minute when cutting mild 
steel, the pressure on the tool being approximately 
100 tons per square Inch "area of cut"— this last 
meaning the depth of cut multiplied by the feed; a 
rut half Inch deep with a one-elghtb-Inch feed having 
an area of onewUteenth of a square Inch. 

Great Steaming Radius of British Submarines.— 
The most notable fact In the development of sub 
marines U their Increase In sUe and In steaming 
radius This means that the submarine is approach- 
ing the day when It will accompany the fleet on the 
high seas, and play a most Important part In the 
general action of the future The British are building 
two new claaees of submarines, one of 600 tons, and 
the other of 800 to 1,000 tons displacement Slxty-elx 
of their latest submarines have a surface radius of 
2,000 miles, which Is being raised to 4,000 and 6,000 
miles In what la known aa the new "B" and "B" 
classea, 

Deep Submersion of Submarines. — The aubmarlne 
"SalmoB" has established a record for deep diving, 
which exceeds anything that has been hitherto accom- 
plished In our own navy It will be remembered that 
during the early summer months, the "Octopus” at- 
tained a depth of 136 (eet. This has been exceeded by 
19 feet by the "Salmon." which waa submerged to a 
depth of 144 feet »0 Prudence Island, and remained 
at that depth for 20 minute# The submarine Is cer- 
tainly coming Into Its own, as will be shown In an 
article by Lieut Bingham, Commander of the Third 
Submarine Division, which will be. published In our 
Naval Number of December 9th, 1911 

Gorinaa NAval Activity.— A recent government paper 
Issued In Qroat Britain, giving the total naval expend- 
itures for the last ten years proves how keen Is the 
competition in naval construction among tbe great 
power* of the world. In 1901 Great Britain expended 

150.000. 000 on new construction, and in 1911 the 
amount is 186,000,000. Germany, which In 1901 spent 

188.000. 000. In 1811 Is spsndtng fCS.OOO.OOO on nsw 
construction. The United States spent 126,000,000 In 
llOiS on nsw oonstruetton, and s1>e is spending about 
the same amount this year. The outlay for new oon- 
structlon In fhraace was about tbs same In both years 
as that of tbs 'Unltsd Statss. The most significant 
fentnre of this oOmpartaon is tbe fact that in the 
depade under coBetderatton, German expenditures (or 
Alur e^mbtruetiM have nearly trsbiad. 
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TU atatti».Baslta Waged' Route.— The new csoud 

connectlug Berlin with the River Oder (and hence 
with Stettin, the aeareat aeaport to Berlin), will. It la 
expected, be completed by tbe autumn of 1912 It will 
accommodate veasela up to 660 tons Undoubtedly the 
commercial Importance of Stettin will be much en 
hanced at the expense of Hamburg by this new and 
abort wstsr route from Berlin to the sea. 

' Poetpoaesant of Sdentlflc Ckingrcaaea. — Owing to the 
disturbed atate of public affairs In Italy, several inter 
national solentlflc meetings that were to have been 
held in Rome this autumn have been postponed Ac- 
cording to Information received by the State Depart- 
ment In Washington, the International Congress of 
Tuberculosis and the International Congress of Arcb®- 
ology are now expected to be held next April The In- 
ternational Geographical Congress has also been post- 
poned until next spring, but the date appears not to 
have been aettled. 

The Geophysicsl JonmaL — Under this title the Brit- 
ish Meteorological Office Is about to add to Its long 
list of valuable periodical publications a monthly sec 
tlon of the British Meteorological Year Book, whi<h 
will include dally data for meteorology, terrestrial 
magnetism, atmospheric electricity, etc , baaed upon 
observations at the Meteorological Office observatories 
and anemograph statlona. An annual supplement will 
also be published, giving hourly values This depart 
ure Is 111 line with the advanced policy of providing 
material for synoptic studies In meteorology and re- 
lated sciences for the benefit of students of dynamic 
rather than static problema. 

Aabestos. — About 82 per cent of the 
world’s supply of ssbestos comes from Canada, ac- 
cording to an account of this Industry published In 
the Chamber of Commerce Journal The Canadian 
output haa Increased from 880 tons In 1880 to 63.300 
tons In 1909 The quarries and factories are capi- 
talized to the amount of $24,290,000 In the Black 
Lake quarries. Province of Quel>eo, there are 45,000,- 
000 tons of asbestoa In sight The asbestos slate or 
shingle Industry, s development of the last five years, 
has grown to such an extent that It Is predicted that 
within a short time 76 per cent of all the asbestos 
produced In Canada will be used In making this new 
roofing material 

The Jesuit Beismoiogical Service.— in the absence 
of a government selsmological service In the United 
States. It is fortunate that a number of Jesuit ob- 
servatories have organised a service, which ln< laden 
stations at the following polnta Buffalo N Y . Cle\e 
land, 0 , 8t I.s>ul8, Mo , New Orleans, I.A , .Spring 
Hill, Ala . Denver, Cok) , 8t Bonlfai-e, Manitoba, 
Santa Clara, Cal ; Spokane, Wash.; Brooklyn, N Y , 
Worcester, Mass ; Fordham, N Y . Chicago. Ill . MU 
waukee, WIs.; St Mary’s, Kan The first nine of 
these ere In full action, sending In regular reports 
to the central station, St Ignatius' College Observa- 
tory, Cleveland; whence they are transmitted to the 
International aelsmologlcal headquarters at Strass 
burg, Oermany 

OsoB# ud Bali Ughtning. — W M Thornton, writ- 
ing on "thunder-bolts'* In the Philotophical Maga 
sine, applies this term to ball lightning— though au 
thorlty for such an application Is not to be found In 
the dlctlonarlea The diaappearance of one of these 
mysterious balls Is said to be always followed by a 
strong smell of ozone. Tbe writer believes that the 
principal though perhaps not the only constituent of 
a ball of lightning Is an aggregation of ozone and 
partially dissociated oxygen, thrown off from a nega- 
Uvely-eharged cloud by an electric surge after a heavy 
Hghtnlag discharge. Tbe explosion In which tbe phe 
nomenon so oDen terminates is explained as dne to 
the energy liberated on the transition of ozone to 
oxygen 

Powdered Milk for Polar Expeditions. — The an 
nouncement that two tons of powdered milk have been 
ordered for the use of Dr Mawson’s forthcoming ant 
arctic expedition has helped to bring Into prominence 
an Industry which la assuming large proportions in 
Australasia, eepeclally In New Zealand The same 
product was used extensively by Bhackleton's expedi- 
tion.' and was tbe principal food of Prof David’s 
party, which reached the south magnetic pole New 
Zealand powdered* milk Is a serious rival to con- 
densed milk, on account of Its nutritive value and 
especially Its keeping qualities It Is said to he much 
superior (o eondensed milk for infants’ food, as It Is 
thoroughly starilised, eontalns no cane or beet sugar, 
and. In the ptoMSs of drying the milk, tbe casein Is 
divided into fins partlolea. as In human milk One 
kind of puwdeted milk, made entirely from skim milk, 
la used larg^ in bisenit factories and in the manu- 
faoture oit BtlUt ohooolate. 


Aomuuitics 

fiiriinsTitlrf in Italy.— The Amerloah consul at 
Venice reports that the first Italian school for tbe 
instruction of aerial pilots haa been established and 
subsidized by tbe royal government at Fordenone, a 
town In the province of Udine Italy’s third military 
airship has been under construction during the past 
year 

An Aeroplane Service i» the Cktngo. -According to 
the London Times a government subsidy of 180,000 
has been voted for the Initial steps in the establlBh 
ment of communication by aeroplanes over regions of 
the Belgian Congo that are still unprovided with 
railways and roads It Is jiroposed to traverse a 


Carrying Mail by Aeroplane.— Accoiding 
port of the post offlie InspeclorH to the 1 
General, no less than 43,247 pieces of tr 
were despatched by aeroplane fiom the Nai 
vard Aeroiliome between Septemher 2'lrd a 


lhat ho has asked for an approprialion of $.70,000 to 
enable the Post Offlie Department to (xpeiinient thor- 
oughly along these lines .lost a.s the .lutoinobllp is 
at the present day rapldl\ rp))la(lnK the horse In elty 
mall delivery so the aeroplane will no doubt displace 
the fast express before manv years ha\i itassed 
Resifits of the International Balloon Race.— The in 
tornatlonal balloon rare whieh started about a 
month ago from Kansas Cltv ivas won hv Hans Gor- 
Icke, the German aeronaut, who covered 471 miles 
Lieut K P Lahm, was seeoiid with 4oR miles, and 
Lieut Vogt, of Germany, thlirt, with '17(i null's Fourth 
and fifth piai es went to John Berry and VV F Ass- 
man, with 21.5 and 271' miles, respei tUely, to llielr 
credit, while Kmllo Dubonnet w.as sixth, with 200 
miles The Freni h aeronaut remained In the air 
longer than any of his competitors bin was blown 
baik 400 miles He has offered to wager $2,ooo that 


SucccMful Use of Aeroplanes in Actual Warfare.— 

Cognizant of tin excellent showing made bv the aero- 
planes In leioiinalBsatu e In the French and German 
maneuvers. King Victor Emmanuel sent to Tripoli with 
the armada, eight monoplanes and two biplanes After 
flying over the fleet on Oi toher 2:ird Capt Piaz/a 
made a iS-mlnute flight in a HIAriot monoplane about 
the neighboring country 7'he Arabs were awe stnuk 
when the machine swooited over fhim, and the thcoiy 
that an aeroidane can he used for the puipoae of 
creating panic was shown to be a correct one The 
flight mentioned extended as far as the Zan/or oasis, 
some fifteen miles from Trliioli Valuable informa, 
tlon was obtained as to the dHiiositlon and numbers 
of the Turkish infantry 

’The Trans-continental Flight. Aviator Bodgers 


of about 2 hours for 
hlbttlon flights This 


A New Hydro-aeroplane Record by Naval Officers. -- 


After flying five miles they were obllgcul to dc-hfumd 
on account of motor trouble Another start wa.s 
made two days later, and this tlnv the nffleers cov 
ered 66 miles and landed at Smith's T’oint Virgin!. i 
A motor break-down terminated Ibis hc'concl nllempt 
The third attempt waa completely siuiesHrul iiiul was 
made on the 2Bth ult The officers eoveied alsml 140 
miles from Annapolis to within two mili a cc^Foi tress 
Monroe In 2 hours and 27 minutes at the ratc' of 
nearly 60 miles an hour The flight was mmh intlrely 
above the waters of Chesapeake Hav nml iiio--i of the 
way an elevation of 1,000 feet was miliit. lined The 
officers often shifted the eontrol w In i I fiom one to 
the other, and they were very imthii-lHstIc over the 
operation of this new device whlih way brought out 
a few month* ago by Mr Curtiss and on which he 
bos applied tor a patent 




O N'l*; uf ttii' icrpiil dPM>loi)ni<>ntH of wlrc'lpss telep 
lajifiN foi iiiilituij iJiiipoKvt, Is mi t-qulpnimit for 
( avail! PHI’ I.) lasurp a positive nieuna of communl 
cat Inn between boclleB of nuninted troops or with tho 
niuln iKxly unci the eomnnaiider In rhlef's staff 
Tin iiiHtallatloii Is i oniplntolv self eonUlued, (om- 
pilsInK a small and llKhI motor driving a dvnanio 
a mien mg and tiiinsmltting set, and a maal The 
whole oiilllt I an be handled bv a squad of foiu men 
ami light horses, four animals being required foi th' 
trunspoi tatloji of the pai Is One hoise lariles the 
generator set, anothei the ti ansniitling 


elosely owing to Its gieat tnllltarv value, and there Is 
even piobahinty that similar sets will be distributed 
among the regiilai nioiiiited troops 

Neglected Paestum 

O NE of the noblest Greek eittes of southern Italy 
was Paestiim of tho wild roses, and the site Is of 
easv at less A (arroizella will convey you all the way 
lo Pesto from Sorrento or Pompeii, If vou dislike rail 
way tialns Pesto itself Is of course a malarial wilder- 


ness, over which three big Doric temples atand 
silent guard Qualified excavatom have neglected 
the site to their shame, because theee monu- 
ments and A Roman town wait seemed to sur- 
vive the dead Greek city alone. Pesto Is a 

buffalo pasturage. Piranesi's etchings of the 
old temples are familiar to print collectors, and 
one sees them painted and photographed a-plenty 
in the Naples art shops If our architects realised 
bow superior they are to the over-extolled Parthe- 
non In their rugged early Greek lines and 
masses, to say nothing of their glorious 


iiisti mnents, (ho third (lie leeelvlng oijolp 
ineni, ami tho fonith the dotmhabh* inimt 
and Iho w Iro Mtiiye 


Tho genoialor sol U pal t loulai 1\ Inter 
eating Keiiind to (ho sadclle Is a light 




The equipment set up in the fleW. 


gray and orange weathering, they would 
copy their serried colonnades and their 
towering gables Wilkins surveyed them 
tor his "Magna Graecla ” Pesto Is fur- 
ther the scene of a chapter In Hans Chris- 
tian Andersen’s fairly popular Italian 
novel "The Improvlsalore " 

In the face of all this modern notoriety, 
a German editor has been able to locate 
tho ruins of Paestum or the Greek Po- 
soldonla on the south coast of Sicily, and 
to credit Splnaszola with the discovery 
of those early Greek structures In 1811 ' 
His firm contention that the extant tem- 
ples at Pesto originally occupied hilltops 
like other Greek temiiles, and that plenti- 
ful retpains of the antique city lay burled 
l)eiwpen them, was the , Neapolitan arche- 
ologist’s real merit SplnazsolA has 
proved his point with pick and hoe He 
begun his probe at the two principal gates 
In the Roman wall Vestige# of the city’s 
older, Greek gates were found under the 



Roman The next step was the location 
of a Greek Main Street" on the earlier 
level, along a lino connecting the north 
and south gates An abundance of wall, 
gate, road-b<‘fl and house ruins, vases, 
terra eottss, lion head gutter si)outs, 
bronze swords and spear heads, bracelets 
and brooches has rewarded the excavator's 
patience 

Spinazzola's venture has Incident- 
ally enriched the Naples Museum's 
gallery of antique sculptures with a beau- 
tiful super-heroic stattte of a real Roman 
hero, the elder Drusus The marble por- 
trays tho Augustan prince In a pontifical 
robe And above all, tne raajesMe old 
temples of Neptune and Ceres crown the 
summits cf thoir original terraced emi- 
nence j again The seaboard settlement 
has recovered Its twofold acropolis 



Earth-eating in Weat Africa 

H enry Hubert publishes m the 

Bitltrtin du Cfomitr dr I'Afriqur Fran- 
I (Ksc an interesting account of the prac- 
tice of geophagy In tho French Sudan. 
Although the practice is common In many 
parts of the world, this particular case 
Is remarkable for the systematic way In 
which the dirt Is collected, and for the 
fact that It occurs In a well-cultivated 
region, wher'e food Is abundant The 
earth consumed Is a clay, which is found 
Intercalated among the grlU of the re- 
gion In beds of various thlcknese The 
deeper layers are preferred, and for this 
reason the natives dig gallerte#, which 
are ao crudely constructed that fall* of 
earth frequently occur, sometimes with 
fatal results When an unlucky miner Is 
thus burled, no attempt 1# made to regcue 
him, as It Is believed that the divinities 
of the mines require an annoAl victim, 
U is stated that individuals not Infra- 
quently consume seven and a bgtf popotb 
of clay dally. 
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The Peking- Kalgan Railway 

The First Railway Financed, Engineered and Built Solely by Chinese 


I T la & fortonato drcuttstaaoe for tbe Chlnasa In 
tlMlr oontantlon for the fuU ti 4 >ervlBlon of the ez- 
pAndlturee of all railway losna frotn foralKn ayndl- 
oaiea, that tb« Imperial Fetcins'Katsaii Railway, which 
up to thla time atahda aa the moat dflBcuU venture of 
Iti kind yet attempted in China, ahould have tH>en 
flnaaeed, engineered and built aolely by Chinese Of 
even greater importance in support of this contention 
ta the fact that thla road haa aet a record for low 
coat of construction which, all tbinga conaldered, haa 
aeldotn been equalled. The Peking-Kalgan Railway 
runs from the capital of the Empire to the chief city 
on the caravan route to Ruaala. It Is now 130 mllea 
long and la being extended It waa built from the 
aurpluB earnlnga of the government-owned Imperial 
rallwaya of North China, and from the flrat rough 
survey to the driving of the laat spike no foreigner 
had anything to do w4th Ita construction. To-day Its 
operation ia entirely In the hands of the Chlneae 
That it was built In spite of natural obstacles to con- 
struction which foreign experts declared, were abso- 
lutely protribltlve to any Chinese engineer and possi- 
bly even to themselves, Is a personal triumph of 
no mean magnitude for the chief engineer, Jcme Tien 
Yow That It was built at a coat almost without 
parallel for similar conatructlon— -at a lower figure 
per mile even than some of the foreign built roads on 
the level floor of the Yangtse Valley — ta a striking 
object leaeon for Europe and America, and will be a 
powerful weapon for the Chlneae In their contention 
for fairer terms In borrowing foreign money The 
Hn« ia now operating at a profit, so the directors of 
the I nperUI Railways of North China hove succeeded, 
not only la providing their government with a line 
that is strategically valuable, but with one that earns a 
return on the money Invested Prom flrat to last, the 
Peking-Kalgan line Is a great triumph for the Chinese. 

The name of Jeme Tien Yow stands out above alt 
others In the record of the Peking-Kalgan Railway, 
and his achievements In connection with that enter- 
prise alpno are sufficient to have won him the undis- 
puted title of China's leading engineer He was one 
of a number of Chlneae students who were sent to 
America about 1880 to receive university educations. 
Jeme Tien Yow was the only one who undertook a 
course In engineering. He graduated frem Yale In 
1888, and then went to a technical school In England 
for several years On his return homo he went Into 
the employment of the Imperial Railways of North 
China, where, working under the British manager of 
that line, Mr C W Kinder, he rose, i)oat by post, 
outstripping many foreigners who were senior to him 
In iKdnt of service. I,Ater he waa appointed chief 
engineer of the Peking-Kalgan lino. 

Preliminary surveys were made for. this line In the 
summer of 1906 and construction w^rk was begun In 
October of the same year At the end of nine months 
the first section of the line, 32 miles long and reaching 
to the mouth of the Nankow Pass, was completed. 
Chinese were employed In every department, from the 
lowest coolie or camel-driver up to the chief himself. 
The saving of the salaries of high-priced foreign offi- 
cials, Interpreters and various middle men became ap 
parent at once. An even greater saving was found 
in procuring earthwork and similar constructive ma- 
terials directly from potty contractors along the line, 
Instead of giving the contract to big contractors 
aqd then paying all the corambMlons necessary 
In their system of subletting and re subletting 
contracts. This practice ia not confined to China, but 
la carried to greater lengths there than anywhere else, 
and its abuse haa been responslbte for the great ex- 
pense of so much work done by foreign syndicates In 
that country. For earthwork on this first division 
of the Kslgsn line the average cost was about two 
cents per cttblc yard; while after the Nankow Pass 
was reached and the embankmenU had to be made out 
of broken boulders, the cost rose to three cents a 
oubto yard. Broken stone for concrete waa purchased 
tor from 18 to 88 cents a oublo yard, delivered ready 
tor ttae. and sand for the same purpose averaged about 
three oeats. Meet of this section of the line runs over 
a flat piala, {gradually sloping to the mountains 
The Peking statlan is st UuUln, a short dUUnce 
outside the great wall of the capital, aa very few 
Chinese ratlways penetrate the walls of any of tho old 
Ottles, both on aceount of the lack of space inside and 
l^ttSe of the violent prejudices of the conaervatlvo 
alMtent of the peopte against such desecration. Itor 
ggqto dtgtoSM the line nw« through a torUle farming 


By F. C. Coleman 

country dotted with small villages The most striking 
feature of this part of the Journey Is WausbouBhan, 
the £10,000,000 summer palace of the old Empress 
Dowager, with Its roofs of Imperial yellow tiles stand 
Ing out strikingly against the green hillside upon which 
It stands. Shortly the country commences to show 
traces of erosive wash from the mountains, and before 
long the crossing of numerous cuts and “arroyos" of 
gravel and boulders begin Tho bridges are all solidly 
built of steel and concrete, and the largest of them Is 
nearly 300 feet tong, having five 30-foot spans and one 
of 110 feet The steel auperstructure of this bridge— 
with the exception of the long span which waa sup- 
plied from England — as well aa of all the other bridges 
on the line, was built in the shops of a Chinese com- 
pany at Shanhalkuan. The Llutsin section of the line 
has a total of 21 bridges and 17 drains, aggregating 
1.362 linear feet of openings. 

At Nankow are quarters for employees, machine 
shops, locomotive sheds and numerous other railway 
buildings of excellent construction. There Is an up-to- 
date foundry in connection with the machine shop, 
where castings of any slae required In locomotive and 
car repairing can be made. A well-equipped hotel, 
built and managed by the railway, fills a long-felt 
want of tourists The Nankow Pass section the most 
difficult piece of railway engineering In China, waa 
the next portion of tho line to be built This pass 
must have presented a very discouraging aapett to the 
Chinese engineer when, with the honor of his country 
at atadie and with the “Inevitable" failure, propheatod 
by all tho foreign engineers In tho East staring hitii 
In tho face, he started over It for hla tentative study 
Tbore Is a rise of 1.800 feet in the 10 miles from the 
mouth of the pass to the summit at Patallng, and the 
gorge Is so narrow that it seemed almost imposslblo 
la places to jeoep tbe necessary curvature without 
tearing down tfiib roou'btain 'Five distinct surveys 
were run. and on the earlier ones some of the curvtis 
were sharp enough to "break tho beck of a snake," as 
Mr. Jeme Tien Yow stated It Slowly, and with In- 
finite pains, a practicable route was determined upon, 
and along this the present Hue .has been built Even 
the most exhaustive surveying however, could not 
solve all the problems, and at a point not far from tbo 
summit tunnel, where It was necesaarv to have a ata 
tlon and sidings, a *lg-*ag was Introduced However, 
a station being necessary, the Inconveulence of the 
zig-zag was minimized. 

The general direction of the railway up the pass 
Is about parallel to that of the ofd stone paved high 
way which leads down to Peking from the iilaina 
of Mongolia, the road over which all Uie Tartar In 
vaalons of the Chinese Empire have come since the 
time of Qhengls Khan The general aspect of the 
country. In Ita rockiness and lack of heavy vegetation 
Is strongly suggestive of some of the lower reaches of 
the more northerly passes of the Chilean Andes in 
South America. The railway up tho pass Is one con- 
tinuous succession of cuttings, embankments, and tun- 
nels The embankments, regardless of their height, 
are for miles faced with cut and fitted granUe blocks 
All the overhanglDg boulders have been removed, or 
securely cemented Into place even for hundreds of 
yards up the tnountain sides, while the aolld rock of 
the cuttings Is trimmed as smoothly and evenly as If 
lined with plaster The 19 bridges and the 3fi ciilverts 
are all steel, concrete or cut stone, and in miinv In 
stances where swift mountain torrents an crossed, 
cemented beds for the water prevent undernitnliig 

The tunnels of thla division are four in number, 
their respective lengths, in order as approached fiom 
below, being 1,200 feet, 160 feet, 460 feet and 3,.670 
feet The first tunnel which was driven through lime- 
stone, was completed In about six months The other 
three tunnels, ell of which are In granite, were com 
pleted in good time. The one at the sum-nitt, the, 
longest In China, took over a year The summit 
tunnel,' which Nips under the Great Wall, was driven 
according to tborongbly up-to-date practice A shaft 
was sank near the halfway point, and with the aid 
of fans, drilling machines and modern hoisting ap- 
paratus, work woe carried on In both directions from 
(the center. oS well as from the ends of the tunnel This 
shaft, with another, which was sunk to admit air near 
the northern portal of the tunnel, have since been 
lined with stone and retained as permanent ventilators 
All tha tunnels are lined throughout with concrete, 
whtoh Is also OMd tor the portals The open cutting 
In Um puau, holt ol which Is Is rock, amounted to 


640,000 cubic yartla, while the einbiinknicnl 8 ri'(|ulrcd 
an aggregate ol !,27'i(iOli c uOii vaula ol malciial The 
latter, except such av, wa-i iiieUilcd fi om ihe cuttings 
was obtained cheaph bs bla-luig ll out of tbe moiin- 
taliiB close by Tilth c.vrtliworli labor i osl only 
£44,000 

The tliiii] nr Cb.itao-Kliniiig} h duiwloii, 3X miles 
long, was of conipai allvclv c.isv lonBlnntioii Then- 
are 17 bridges and 32 drums- In all feet of linear 

openings The principal engineering feature is a l.oOO 
foot bridge having leli Kill foot spans at tluilaheun 
The fourth or Kiinlngj h Kalgan division la also 3S 
miles long, ami In englneeilug difflenitiefi rivals that of 
Nankow Pass At IJslnngstiuiio 16,600 feel of granite 
and samlstone have la-en cut through to make a way for 
the line along the steep Ijank of the Yangho, the 
cutting varying from 10 feet In 86 feel deep There 
are 2.076 linear feet of oiieriiiigs, 21 bildges and 130 
drains The loa! In use is from a mine worked by 
tbe railway company neai llsinhun, and the present 
output of 400 tons per duj is ample for tho railway 
rcqulrciiieiils Tin i c Is a hiamti line 16 miles In 
leni^th leading from Han hihmen lo Ihe Mmiloukoii 
coalfields, which givis the product of thesi- mineh an 
outlet to the Peking market 

Of the character of the rosclbed of this tlioroiighU 
built llii(“ thc' iibotcigi aphs give* a very good Idea (See 
pages 401, 110, and 411 I The sleepers ai c inalnlv of 
Japanese haid wood of a class which would cost in 
tho vleluHv of a dollar In the I'nIlecI “vlales, hut which 
arc laid down in China for less than h.ilf thal figure 
On the mountain divisions cieosotcd sleepers are used, 
with safcvguaicia to jirevent lall c n'eplng For the 
main line, which is of st.Tiidard gage kO-pound rails 
are used, for sidings and branches 60 jiound rails 

Tho loromolivc-H for tin mouritalii cllvislons of tho 
line are mostlv “.Mallei " aiticulaleci compound, as 
shown In tvvo of the jihotograiihs, and thev were built 
hy tho North Urltlsh Locomotivo Coniiianv (l.linlted) 
of Glasgow Such of the iiass' nger cars as have not 
come from the shciis ol the liniienal Ilallways of 
North China ul Tongslian are of Auicrleaii maniifnc- 
tUN. hut tin* coinimuv will douldless hulld all ils own 
cars in tntnic* The Chlria-macle cars are of a mndlfled 
Hrifi.sh tyjn a suit of a compromise between a side*- 
door conipai tun nt cur and one of the cc*nler aisle-type. 
The ficiglit caiK are of 10 ton eapai Ity, and weio 
mostly hnlli bv th<' Ia.'eds Forge Co (limited I 

The <'h>n( ir Sltiil( Jitumnl makes Ibis strong 
idc'H for Clun<*se conliol cjf expendiliires In railway 
tonsti lie tlon .A i.iilwfiv line is not a clublnmse in 
a priv.iP* mansion unoii which Ihe ownei or owners 
may expend millions iikkIj for tin* gral illc iitioii ol 
their sense of heunlv or for an exhibition of their 
wealth, hill ll IS a i niiimei c ial Investment Thc amount 
of capital invested in It must he commenaurate witli 
Its powei ol p,i>uiK dividends, and In the case* of 
Chinese railways tlie ledempMoti of Ihe tionds nnibt 
not bo for a moment forgotten Econonii on the 
Peking Kalgan railway h,i* ticen rodmed aliiinsl lo a 
aeleiiee There Is no tcminntlon to spend money rec k- 
lessly, as no five per c<ml c oininissiim on eveiv tael 
Bpent can enihh the cofleis of an.v ( orpoi at lem Theio 
arc no etiglnec'rs who must have foreign si vie rcsl 
dentes (S*im>nt teniib- loiiils n e-imik ing machines p,t 
latlal house hoafs nnd luimi'lv salaries heloie begin 
ning work There- ar<- no Interpreters to hi ow bent thc 
contiaetois to make lioiihle with the local offle Inis, and 
to make a fortune In little or no time All contractors 
deal wltti thc engineers directly and no graft exists 
The figures for lU* iirlce of materials explain In a 
largo part why a rallwav built under our own suiicr- 
vision and hy om own engliicors Is so verv much iiion- 
economical Anothoi vciy Important advantage gained 
Is the peaceful condition of tho conlb-s during con- 
struction. due to tho ,it)Sfni-c of mlsunch i slamllug be 
tween engineers, the cooties and the (oiiiiiiv pi uple 
No diatuibance of nnv kind, still less ol .in\ i piling, 
has over happened and the* work li.i- inoieeded so 
amoothly and QUietlv that tho local niTu l.ils are never 
called on to snpprose disorders or pmudi offenders 
There can l)c no nntdensantness ,i’ i mx lliiough llie 
Interfering of foreign consuls and lie leiurliig of tii- 
Slgnlflcant Incidents to thc mlinstei- In Peking One 
and all understand that the rallwav i- ,i ('liineac* rail- 
way, that our own money Is In Im spent lhat the 
coolies arc our own lu-ople ihougb iluv are cnnii* , 
that tho officials are officials npiieiut.d hy Ihi Em- 
peror, and the result I- tlml the wmk luocecds with- 
out a hitch ot any kind " 
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The Laboratory 

Some Suggestions for Home Experiment 


Mu roscopic Photography 

lu Norman Borden 


, media while making long okpoaurea Fig 2 show* 

"y how such a cell may be made. There arc times, too, 

when riaik ground Illumination will be wanted This 
give a definite [j, pffe<.ted bv stopping out the light Immediately be- 
ade and at iho ^{,<1 object with some opaque substance put on 

mhroMopc piu- of tjie condenser When done properly, 

ng photographs ^one of obliquu rays illunilnates the object and gives 
It more relief so that It has a natural appearance 
mkroB(np() and appearance of the object In the negative has 

rack for (arry jo with the plate used Isochromatlc plates give 

uc of artificial oolor values than the ordinary plates Fast 

■B of appal atUH plates can bo used to an advantage over tljfl *hwer 


> ot the ohJeitiveR niuBl be taken 
A tliionialli ohJ<>itlvc is enlliely 
n for milking high nmplllh'utlons 
pMtlvc fiei' from HI latches, must 
? high power negatives Ohjectlvcs 


Working Directions. 

We will begin b} picking out an object that Is 
suited foi photography, namely, a diatom "Trlcera- 
tlum Favus." which is generally the first one ot prs- 
iiared diatom plates The dUtom is placed In the 


^3 n rTn 

TrnTa 


GLAS5^ — ' 

Fig 2. Cell for ammonio- 
aulphate solution. 





Fig. I. —General arrangement of the microscope 
and camera. 


isl he perfedh i lean 
Is to wash ibein in a 
lap and distilled water, 
en, OK a final, to rinse 


and If iiiiessarv stronglv lirai ed 
ortanie lo have the appaiatua as 
□ that It will not vibrate Pour 
length for the uprights In < on 
u anil bellows, the main olijeit is 
Iglit t'oi the ts'llow'H ruhlx'iized 
■tit The plate holdei Is madi' to 
gilts mid la piovided with thumb 
■ mav he fafiti'iied .it any pohlllon 
shutter Ik net it hand the e\|)Oh- 
IV using a lardhoaid hefoie the 


Pcrfectlv wtilli light glvn 
light may I.e ii-e,| if the phnfi 
a hellostat The Htiident had 
flclal light Kill h AS g.is or i lei 
light IS the heat of the eimvet 
If this lami) be used as show 
he found Biiffleient for all m 
rflamefers If the gas manll 
eon should he provided with a 
ventilatois Mono chroniatii 


through a fell 
This last nani 
so that there I 


li light Till tungsleii 
lit Imandeseent ham/is 
:ii Fig 1, Its light win 

Is used the stereoptl- 
imiliei of light trapped 
ght (all also Ih' uard 
In Thla kind of light 
iters W'hhh absoib all 
lid A -iihstitiile for 


(enter of the field and then thr nileromope Is put In 
(oniieetloii with the ( aniera by means of a small rub- 
l)erl/(d tube The magnlfti atlon will he .shout 200 
cllaineteis, ho the edmeta is faaleued ill its position 
and a rough foi os is made The ttii' r ilclalh i annot 
be seen on the ordinary giound glasa, so a focusing 
gIdiiH IS used and a piece of iilaln glass la substituted 
for the ground glass In this last named method of 
focusing the auial image is uaod to foi iig ti|ion and 
It must Im^ 111 the same plane that the sensitive sur- 
laic of the plate will be The light Is adlusted while 
fo( using, by meaiift of the nla diaphragm 

Kulea for exjiosliig i annot lie glvdi In pi i else state- 
iiientH With a heliosfal, 3 nillllmelerH objectlv* and 
■100 diameters ampllfliation, thfl exjiosurc would have to 
b( dboiit 2 or 3 secondB Ualng light from the i lear 
blue ski. an exposure of 30 to 90 geeonda would he 
made for an nmplifii atlon of 50 to 75 diameters The 
tune of ex|iosii7e deiiends upon the light used, the ( nior 
of the objei I the plates used and the magnitli atlon 
The one aim In making photnmli rographa la lo i>ro- 
duce a dense negative with contrast 

Developing end Fixing. 

Ah there are a great number of reliable devtOopers 
on lh(> maiket It Is not advisable for the beginner to 
ml\ his own Develop the plate until the dotalla 
show from the back of the plate and then rinse In 
pletitj of water and transfer to the fixing bath Here 
It should remain long enough to clear the last traces 
ot silver The negative Is then washed and Intensi- 
fied If necessarv To Intensify, Immerse the plate In 
a saturateil solution of mercury bichloride until It Is 
hleathed white and ivaah thoroughly Next Immerne 
In a solution of ammonium hydroxide (ahoui lo per 
lent) until the film turns black again This method 
piodiices Intensification to a moderate degree. 

t^eparatton of Bpadmens. 

nplihi'lial (sdls are good objecta for prai Using 
mount lug and staining They are found In a free 
'ondition in the saliva, the mltroecoplc constituents 


of which are (a) the eallvary corputdes, which are 
about the sixe of the white corpuecles of the blood (* 
to lOg): (ft) the pavement epithelial cells; {o) living 
organisms from the cavities of the teeth; (d) leptro- 
thrix bnocalls, which are large rod-shaped bacterU. 
All these objects are well suited tor photogr^hy whan 
deeply suined with fuchlne and mounted In baisam, 
Ftg 3 shows an epUbellal cell wtth bacteria. 

In Fig 4 is seen a group of micrococci, which wap» 
cultured on a slice of potato They are easily btalnsd 
mythel-violet and mounted in Canada balsam. The 
spores of the fungus, Aspergutllus Glaucus. magntfled 
600 diameters are seen In Fig 8, Fungus spores do not 
need be stained and are beat pbotograpbed dry. Among 
other objects are pollen grains, sections ot plant stems 
and plant hairs. The stagnant water In frog ponds 
contains Innumerable specimens. 

A Heat^toring Water Bag 

T MF bag described in the following paragraphs 
Is a great Improvnraent over the ordinary hot 
water bag Basldes Its property of retaining heat 
longer, it can be prepared so that it will store heat, 
be set aside and then ueed at a future time. It Is 
then ready for any emergency. Fill sn ordinary hot 
water bag with either sodium sulphate crystals or 
hypo crystals The crystals cost about ten oeats per 
pound at the drug store Sodium sulphate Is prefer- 
able. To use, place the bag, which should be tightly 
corked. Info a vessel of boiling water, and boll for 
about fifteen minutes The crystals in the bag are 
now In a liquid state, 1 e, a supor-saturated solution 
hue iK'tin formed The bag Is now r«sdy for Imme- 
diate use It will now Impart Its heat steadily about 
four times as long as the same weight of water. If 
the bag heromes cold In too short a time, It Is a 
sign that It ha« been boiled too long 
To prepare the bag for future use, boil twice as 
long as you did for Immediate usd. You can If you 
wish, use the bag while It Is giving off Its temporary 
heat in cooling, and then later utilise Its latent heat. 
The siorlug qu^ltlos of the bag depend upon the 
beat of ( I vstalllsatlon The solution In the bag has 
become super s-itiirated by long boiling of the bag. 
Upon cooling I! remains a liquid, but If It Is touched 
by the (Old fingers or suddenly Jarred, or If one of 
Its crystals Is lnserl(vd In the solution, the whole mass 
crystalllites, ami the heat of crystanixatlon le given 
off. Sometimes the solution on solidifying forms In 
one hard lump This does no particular harm, but 
It may he prevented by kneading the bag at Intervals 
while in use 

Ball Clamp for Holding a Camera 

By J. H. BenUey 


A BAM., clamp for holding a camera lo any suitable 
support may be made very simply as follows' Two 
clamp plates should be fashioned out of a l*4-lnrh 
ti> G/16-lnch Btlik of wood, one being 4% Inches long 
and the other 4 >4 Inches A % Inch hole Is drilled at 
one end and countersunk on the inside, the other ei'd 



A camora-sapporting clamp, 

of the short one belnf cut away as shown to glvs the 
clamp a good grip on angles. Very often a wo^sn 
ball can be found on the end of broom handles or a 
discarded child’s ten-pin set, knobs, etc The r-tud 
in the ball is ^-tneh-24 thread, for standard cauterss, 
and Is pressed tight Into a hole drilled for U. 

The cup-head bolt Is also ti-lnrh-El and the Inside 
of tho head should be filed a very obtuse V as shown 
to prevent turning and to form a rocking fulcrum 
when on an angle, The spring on It kedps the oBtapd 
apart. 
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Simple Patent Law; Patent Office News; Inventions New and Interest iii;^ 


i A ConftKierate Patent Okoovovd 

j the 23rd day of Augu*t, 1881, the 

t '-^Confederate State* of Anierioa granted 
I Letter* Patent, No. 13, to P. R. Clsmente 
I of Eufaula, Ala., oovenng on improve- 

i ment in water w^»eeU The original of thi* 
patent, which is tn the poMeerion of a 
Waahington patent attorney, ia the only 
f one known to the United State* Patent 
OfBoe to be at prevent in existenee. Ite 
whereabout* wae disoovered by Mr. James 
T. Allen, a first aMietant examiner in the 
office, and one of the oldest employees in 
point of service, now in that bureau. Mr. 
Allen entered the Patent Office in Septem- 
ber, 1868, several years after tbo ('onfed- 
erate States of America ceased to oxisl,, 
but he ha* always boon interested in th(' 
oolleotion of statistioH and information 
regwding the work of American inventors 
Mr. Allen obtained the loan of Con- j 
federate Patent, No. 13, and at hi* own , 
expense had a plate made, from which the 
reproduction on thi* page is taken Then' 
are several interesting features about this 
patent It will be noticed that the term j 
of the patent i* fourteen year*, wh«a«a* at 
that time United State* patents were 
granted for a term of seventeen year*, the 
penod having lioen extended from four- 
teen to seventeen years hy the Ant of 
March 13th, 1861, nearlv six months prior 
to the date of the Clements Confederate 
patent Tlie foe i* fixed at forty dollars, 
which IS very reasonable, considering the 
fact that the present fee for a United 
State* patent is thirty-five dollars (’on- 
foderute money is not specified in the 
grant, hut it i* to be presumed that tiuii ; 
ourrenev was the projair legal tender in 
the Confederate J’atcnt Office Tiie grant 
bear* the signatures of I P Uenjamtn, tlu^ { 
first CJonfoderate Attorney General, and j 
of Rufus R Rhode*, ('onfederate Com- 
missioner of Patents j 

There is room for conjecture in the i 
serial number of the patent, data a* to | 
the previously granUni patents, a round j 
doEcn in number, are not available Tlie 
patentetis under these may long ago have 
faded into dust, (ho inventions may be 
as worthless as the grant under which the.s 
were issutvl Whether or not thirteen was 
the sum total of paten la issued by thc^ 
Confederate Htates is not known Per- 
haps in tlie possession of some old family 
of the Houth aro the original n>oords of 
the long-forgotten Patent Offii'c of the 
Ckmfedoraoy. These alone can answer the 
question. Perhaps, carefully guarded as 
priceless mementoes of the past, are scat- i 
tered here and there throughout the land [ 
of Dixie the yellowing document* granting 
exclusive rights to inventions long since 
forgotten or superceded 

The pages of history are always lieing 
roojiened in thi* way. l^ooking down the 
long vista of years, one con sec the strug- 
gling states south of the Mason and Dixon 
line, who believed in the right a* they saw 
it, and aacriflood their all to support their 
convictions. When P. R. Clements of 
Eufaula, Ala., was handed Letters Patent. 
No, 13, of the Confederate States of 
America, the paper was clean and orackliug 
and the slgnaturee on it were *oaroely dry. 
High hopes bounded in hi* bosom as be 
realised that for fourteen years he would 
have protection in which to enjoy the 
fruit* of hi* toil. Even now his improved 
water wheel* ma.v be taming in some ham- 
let of the Southland, grinding the meal 
that 1* to form the daily broad of its eiti- 
aeni — citht«ns of the Conlederae; no more, 
but eitnen* of the United States, the 
itatten that hae recently issued ite millionth 
(jpatant. But the holder of that millionth 
patent, whiott ha* been so widely advertised 
lauded a* being typical of the great 
-aieMevinnuHitt ot the American bndti, was 
‘ tm'iaof proud of W* potuearion than 


P. R. Clements of Eufaula, Ala . when be 
waa granted No. 13, of the Confederacy 

Wonun Patentees in One Isaue 

A S showing the activity of the ladies 
along inventive lines, it may be noted 
that among live patents issued Octolier 
10th, 1911, an' found many to women 
inventors These include Ada Litton of 
Revere, Mass , who patents. No. l,00r>,244, 
a ribbon renovating device, Evalena O. 
Leggett of Niagara Palls, N. Y., whose 
patent. No. 1,005,240, is for an insulating 
compound; patent No 1,006,21.1, i,0| 

Hattie D Hinds of Rutland, Vt , for a ^ 


(latente Up Pitt, No. .516,74.5, March 20th, 
1894, and to Stevens &. Swart, No .510,460, 
May 8tb, 1,894, for trallsf>laflter'^, the 
patent. No .521,629, to Popp. August lUh, 
1894, for piesiTViiig, the eigar making 
machine of Mooiielis, No .511,238, Feb- 
ruary 6th, 1894, patent No ,522,132, June 
26tli, 1894, to Vail Riivmbeke, for dis- 
tilling glj'cenne, patent No ,528,, 122, to 
Castner, Octobi'r 30Ui, 1801, and to Crii- 
ney. No. .520,2.57, Ma> 22ud, 1804, for 
the eleolrolytU) produeUon of caustic soda, 
sodium carbonate and eblonn, I lie paicnt 
to Coyle, No .518, .•{04, April 17lh, 1.801, 
for sewer construction, No 522,782, to j 
Clouser, for a railway swiloli wliu’li c.iti j 


'trirtt •> laiiut. 




I . . 




, Krciicii ami Mejer, No .520 'KKl ofNionn- 
, her 27lli, 18<)1, tlic sfiidi .s( painting find 
welt indenting iiinchinc, patent of ]ladu«ii\ 

I ,\'o ,521 ,078, of .June '20lb, 1801, I Ik' ( in lent , 
No .528,128, of Ofiobcr 2.1^1, ISOJ, to 
.luluiii, for solc-roundmg ninihmc, initinl 
to Dunbar, No ,521, 2.k!, .luiic 12lh, ISO}, 
lor miicliini for nuikuig sircws, bolts, cl< 
KlatU' put' lit, No i211.i2, .liiK 21tli, 
1804, foi clunn making niin lure , the 
, ( 'oflin pall in No 5121)04 ol .J,inu,ir\ 0th, 

, 1804, and lie Hunter ))iit( nl .No ,52(1, .100, 

I Ma\ 22nil. 1804, for eliitnial welding of 
j metal , patent No .5117(1.5, l''iliriuii\ lilli 
j 1801, to ( 'oriiell, for lain 1 afliMiig mkii Iiiik , 

I iiuteiits to Hiirrv .luniifirv '2ii(i Iso^ No 
|. 511, 74.5, .Slid to Klhndg'i No 5211)0.5, 

I .lune lOlli 1801, for mini nnirkiiig tnneliini s, 

[ (hetioodson |)alen( , No 510,181 I )< iM'inber 
I Ilh, 1801 for type-scKing mneliine, (h)' 
Northrop loom p.iti’iii No 520 04',, 

I November 27(li, 1801, jnitent No ,517,705, 
April Ird, 18 ( 1 } III jMorgan, for inneliine 
for dovetailing bo\ blanks, (lollies pm 


]No ,521,7,! 1 and No 52 1 ,7 Ki, .him 10th, 
1,804, Seumniaii, No 515, '((Mi, l''(lininrv 
{27th. 18<I4, to Miermaii, for tloor-board 
boring nuu'hmi', anioniiitie screw driving 
devie<“ to Hi iggs No 520,701, Novtniber 
I 27th, 1804, No 520, ()68, to I)ii\is, .Si-poni- 
I ber 2.5tli, 1801 for rol.irv iiuw'liiiie, the 
I pliotograpli bnrmslier to Holi No 527,- 
j.ll5 OetolsT Oth, 1801, and iiuiga.'iiie 


Inventors’ Permanent Exhibit in 
London 


Confederate States Letters Patent No. 13. '' 

lion wi 

jar wrench; the fln'less cooker, patent No be ofs-raO-d without leaving Ibe ear, | 

1.00. 5.211, to Ada T Hill of Salem, III , patents No ,520.812 and No .520,81.{, lune I'*!’*’" ' 
the oW.lrioally heated tray, patent No ,5th, IS't} to Thomas, for pm iimatieallv I'nv'ti 

1.00. 5.166, to Florence L. (’rombie of ('ontrolh'd switelu's and signals puleiO Inj"^ ‘*''■1 

Detroit, Mich , patent No. 1,006,124, to Morgan, No ,517,619, .\pnl 3rd IS'il, f„rjl'm-eha 
Kffle A llalwt of CroBthne, Ohio, for a a passenger elevator with au(omali< m.ail '>(>m, li 
»«otional railroad rail; patent No. 1,005,- eollet'ting and delivering devices, .Sellers, '•< l""^ 

542, to Ada Hsrmer of 8t Louis, Mo., No .520,9M), .lone .5ih, 1S‘M, for annul ure ati.ilor 
for a stand and gage for drcti* maker*, wmdiiig, patents to Seoli .Imm .5th, 1894, varime 
patent No 1,(X),5,676, to Estelle C Raney No .521,0,51, and to Hunting, February '“i 
and Charles B. Simmon* of Steubenville, 20lh. 1,81M, for electric niotivi' power; " 

Ohio, for an automatic circuit breaker for Flake. No .52t»,484, November 20th. ISOa! neete.l 
electnoal distribution systems; Mary E for printing telegraph, the Coptdand "’Th 
Van Luven, Oakland, CaL, No. 1,006,675, patent. No .529,110, NovemW 13lh, 1894, bnum i 
for an irngating vessel; No. 1.005.752, to f„r hievde erniik Blmfl fast. iiiing, dmiM-ns- 
Jennie R Sherrod of San Francisco, Cal , ing with the conms'lmg keys (Ireater wbieb 
for a hook for hooks and eyes. strength os against teleseojuiig or eruahing 

in ouIliHions and other ac'culeula la aouglil thing ■ 

Patents Hiat EzdIn IWs Tear ■» »• 

patent, No .512,*K>0, of January 16th. 1.894, 

A mong the many patents for imporlant te Jewett Miller’s patent. No 516,084, 
orrepresontativoinventions wbicb have March 6lli, 1894, for eable trans|«>rlati(in , 
or will expire during the year 1911 may be patents No. .51C,0.5;{. Mandi 6lh, 18'>4, to In^en 
mentioned the jiatent to HmetUurst, No. Hulett, and No 527,117, No 527,118 and XA/’l 
.520,902, June .5th, 1894, fo^ potato har- No .527 119. to Ijiv. Getols'r 9ih, 1894, | VV , 
v«»ter; the seed drill patent, ta Schopp & for ooaliiig steamers. No 518.89, 5 of April I iiu|mii i 
L tess, No, 513,060, Januaty leth, 1894 , 24th, 1894, to Porter, for liandling hay, j b.v |»ai 


unable freijiK'iUlv 
lions, profitably t 


Invention Necessarv to l‘ii((>nlnbilit.v 





SOBiniFlCilfEBICAN 


ik'iitability devioo, iutondu<l for lue by card playorB, 
iKm luid il a tally block, aiid iu tiui ontrinal spooi- 
t il II htops floation, the inventor, cither from a eenie 
M'liinm, il of humor or from a misunderetaudiDK of 
it, liccauat) what was required in apphoatiOM for 
)n)ihi('lH of patent, chiecnbeil some remarkable UtUi- 
‘l*alenls ties for the dovioe Thus he wfitea. 

(1, and nut ''BrsUli'f the above tnentlonrd convenlencoa 
’■ lie also P'-yb I “> * CO"- 

. Hinnt (uai[vttul(m ti> prejicnt hunuinltjr 
umvirsal to come Tbo man of bual- 

IH isliether nesfl 111 carry It In his coat pocket and re- 
iHUiiher of h>lco to lx In a position to meet any cmerifeney 
V the diftl- A )" Ids pocket docs not bother 1dm as 


■i|)le I hat mvention is 
lalulil\, thus du,'nifving 
pateiil Kraiil Many 


N«t«. for Inventor 

A Sensible Night Signal for Aulomoblles. wllar or wants 
— Mailt ul' the inoKl senouH nutoniobile i,„i,t,r t, 
wcidenls an due to a inixundi'rrtnjiding those who wlal 
or ignoram e of ( he dm it's luleiitions, and snd write In 
so a sNKtein oi hand siiHUiluitr Im- eomo ‘""C" «« tallv Mock" 
into voKue, vv Inch, iiltliou(j:h crude, anawerB pamgrapha of (he 

many piirpuH, s so lunir a.-, the dmer of one of matter, which, needless to 

lar IN eiiaiiled to see that of anutlier At «'»■>■• eliminated before the actual 

niglil Hindi euniniiiuieation hetwis'ii the ear '‘’“'d'' <'f tl'P patent 

o|xiralurs is iin|>OhSihl( \ re.ii hijrnal has There are Cops and "Cops” — The 
Ixsni de\ised fur the (lurpusi It is elec- exainitiinK turps of the Patent Ofllco is of 
trieiillj uperaled and ('uiisihls uf tliree an unusiiall> liigh order of inteliifrenes' and 
lamps and a liurii A reil lump is hi the memlvers .tre greneralK ac-quainkid with 
IsirinaneiitK v\ liile alsii e is n (tieen lanij), the various arts Sometimes amiisiiiK 
wliieli, hiinp lliuslnd, siirnilli s that the thinEs oeciir when an e,xanumtr fails to 
III |u slop Tu I lie riclil and understand a technical term well known 
!■ liunjis, siifnirMni; Ins mien- in another art A ‘‘cop’’ is defined as 
ill I lie riiflit ur left 'I'iipse ‘ the conical roll of thread formed on the 
1 eltsdiK and an uiieruted by spindle of a spuming maobme ” In an 
Ai'imiilh iilaced for ojsirie- apphestion, now issued, and conserjuently 
eliaiiffeiir As anv one of a puhhe record, the applicant r<>ferre<l to 


[Olid landing plnci* fur 
tin tally blnck keeps 
t x-pved anti spitting 
* H|>onKe will pi rffjrm 

fiHit pfttli* HB II oonif’r 
the top of hirt head 


wors Oio purpoai' of n ta) 
pt>et with InsplrntlonH c 
) k(M p record of ii rtn a 
daik, Dothlnif takcK tl 


rtleil 1 Ilut It IS hkeli to be 
tin llie wai^liips II con- 
' filiating I UHliions, which 
11 chest anil hack, passing 


those higimlh IS iiiadi , the hum is Rounded an illustration as "the ritprcsontatiim of 
toattrait I In al Ictiliun uf anyoin who may a eop " Not understanding the word, tlie 
Ih' following examiner wrote, serioiislj, a letter m pait 

An Illuminated Life Preserver. — An follows 

saict has htsm on tnid ftir '"‘'ntlon of iln> i-xamlntT P.'lng called 

, j !o thifi (asr, be regaulK it km In !io (ondltlmi 

tin luTiiuiri ua\> aua bo omclol JndKunnt on Ibn uurlts Appllcnut 
irtli'd lliut Jl IS hki'l> 1o h<) KhowM a devlco which the ixanilnci would 
' on tiu' vvai'jiilps It con- incllutd to regard as The ropn-m ntiith>n of 
ig tluating tusliiims, which “ t"*"' 'lU'Hfimt hii.is liowci.r II 

. Ill 'the repre*»fnUMh)n of a rop ’ It diHM not 

I 111 chest anil hack, passing policeman, whlili ii> (he I xiimlui'r b 

rs, and winch are slrajijKid mind Is (he popular Klgnllli'nliun of (he weiU 
luit af(cr the fahllliin of a <-op, and consci|Ueu((y the word retjulr. s anan 
s shape IS Haul tu sui>port "“'(Wdons ” 

If waler mnih mure i tun- The Inventive Convict. — That all people, 

he life preserieis uf older even hard-hearled jailers, are intsTesfed in 
ip.ir.itus IS equipped With inventors and inventions is shown h.v the* 
mp, supplied with euirent fulluwing stor\ .Some years ago a Wash- 
, anil dll' lump is auto- ingtun patent attorney was called on 1)\ 
Ml into luliun upon the a man from the West who hail an improvc- 
hcll arunnil the ihtsoii iiient in some refrigerating apparatus and 
regiinleil us uf glial v'aliic prepared and filed Ihe application for 
it iieenlent, es]Memll> those jiateiit, (he in ventiir Icav liig osteiisihli for 
ri tiiin s uf peuci , alllnmgh home A few day.s later the atturney 
ulil iiul iilwius he ilesirahle received a h-legram from the shenIT of tho 
Her Boxis 1( was uh|ecl- inventor's home eounty, asking whether 

I I liuse^ fur iisi on sins t 1"’ <" Washington, and replied that 

Mill'll ul mail matlir, lhat hisui hut lunl left fur home, and 

mr^ Wi re uf siilhi lent si/,e hiter nceiviil from the slionff an explnna- 
pu-ii ul mull I 'HIM nienllv, lelter Iu llie efieet that tho invent.ur 

iltiil dll' I nuance uf ram, had been cummitted fu jail for Bonn) olTeuse 
hai! II scriiHi-- .'(Tect, eaijs- ""'i while in the shenff’s custody lioil 
I'- I" heeume im‘.( .dcd ami ih 'elu[M«i the invention m which the 
,',l ,,i ii 1, ii'l rendi nd “hi riff hud taken an interest, that he had, l 

p.Ml il 'Liidiuiih. s I- on his own responsihihty, ri leased the i 

'piiimiiiM 'll Wii^liiiiglun prisoiiir temporarily, so he could go to 
Ml iipiipiH'il wjjli a h'lpr W .ishiiigl on t/i secure the patent and then 
sIihIi e jiruul .igiiiiel (he return U> wrvo tho balance of hLs term 
II ' 111 ' hu\ hiM a large hi> far 'Is known, the sbenff IS still waiting 
il'ing -I'l' wliii h f.iciliiuli hi- return i 

mil mill. I wiihuul r.gar.l Sectional Book Cases.— An early in- 

I" Iil'u'-iliil I III ,,f a eiinstruction cajiahle of lieuig ' 

I'liiiig II' '.upiihecl wiih a ^ si'olionaJ hisik-corto )s shown > 

giiihrs wlmli |„ )(„, cxpin'd patent to Bpnine, No, ' 
rups .iii'l 'iiM\ lie wahi patented Februarv 10th, l.SSO 

nail main I in tin hu\ While s|s'cified as a post-olBoe Iiox, the i 

of Patent .Spei ilications pati nice desenbed each Ikix as a complete i 
liffon iil |siu|i|e .M tu the and indc|H-iidcnt structure in itself, no that 1 
1^-ici nis'i'ssarv tu eippuit jm arranging a nunilier of tioxoiii together, i 
nei lines very amusing A this smgle eomplete structure enablm the i 
I granted fora oube-shaped I placing of them m aeries vertioally and i 


sides of the upciiuig in '.up|ihecl wph 
double arrangemi'nl "I gulprs win 
catch all niindrups .iii'l 'iim\ IIh wa 
away fmm the mail main i in tin hu\ 
The Humors of Patent .Spei ilirations 
The ideas uf diffon iil |siu|i|c .m tu I 
usefulness of ii d^’ici nis-chsarv tu ,iippi 


horizontally, according to tho apaoo re- 
quired to Im filled, and that tho boxes may 
be made and held m stoek, from wbioh 
orders may lie at once filled for a number < 
of boxes, without regard to the tpiaoe to 
bo filled by tho boxes. 

A Japanese Appredatlen. — A govern- j 
ment publication tells how tho Japanese 
government, m proceeding to establish a 
patent system under their patent aet of 
March 1st, 1899, sent, as a special oom- 
missioner, Mr Korokiyo Takahaahi, to the 
United Statca to examine into our patent 
system At that time, Mr, Perry B. 
Merce, now deceased, was examiner of 
designs, and Mr Takahashi had many 
interviews witli him. In one of thoae, 
Mr. Iherou asked tho Japanese oommis- 
stoner why the peojilo of Japan desired a 
patent system, and Mr Takaliashi replied: 
“"if on know it is only smoe Clonimodore 
Perry, m 1864, opened tho ports of Japem 
to foreign oommeroe that the .Tapanese 
have been trying to lieoomo a great nation, 
like other nations of the earth, and we 
liave looked alanit us to stsi what nations 
are the greatest, so that we could lie like 
thorn, and we said ‘There is tho United 
Htotes, not much more than a hundred 
years old, and America was discovered V»y 
Uolumhiis, yet four hundred years ago,' 
and we said ‘What is it that makes the 
United StaU's such a gn'at nation'” And 
we investigated and we found it was 
iwitents, and we will have patents.” In 
repeating the inti'mew, Examiner Picroe 
dt'olored that. "Not m all history ia there 
on instance of such unbiased testimony to 
tho value and wort it of the pahmt system, 
as practised in tho United States ” 

A Patent Office Rival of Tom Sawjier’a. 
— A story is told of tho ohiof clerk of Uie 
United Ktoh's Patent Oflioe, Mr William 
P Woulard, which is in tho class with 
Mark Twain's famous otK-ount of how Tom 
Kowyor es<>ap»xl the irksome task of white- 
washing a iugh iHiard fence, by penuad- 
mg his playmates tlmt such work really 
was a rare pleasure in whioh an ordinary 
Ixiy had no opportunity to indulge. In 
his liovliooil days the chief clerk lived in 
Fairfield, III , and it was Ins duty on Satur- 
day to cut the wood for houw'hold use 
duniig the wis'k The burdensome task 
was mcn'asi'.l hv liaving to carrj' the wood 
to the wiHid-housc, fifty yards away. To 
relieve himself of that burden, young Wool- 
ard crech'd an inchned track and oon- 
structcii a small fiat oar, so that no labor 
was involved m sending tho loaded car 
down or tin empty car up tho track. Its 
uvailahihly a- a gravity railway for plea- 
sure rilling wuh wion discovered, and when 
the hovH of the town beigan to so use it, 
while (he huildiT was industriously engaged 
at the wiM)il-pile, a halt was called Each 
hoy was required to cut a carload of wood 
III order to he eiiiitloil to a free ndc. On 
Saturdnvs there was a prota'ssiim of Imys 
with axes and saws, and the wixid-yard 
lookenl like a liiiskmg bee, with tho result 
that the woiid-housc was soon filled to 
ov'ertlowing When this condition wa* 
roacluxl, tile elder Woolard would not 
iiiix't the furtlier dciiiand for more oord 

W.Kld 

Snow Melting Apparatus. — A snow 
melting apparatus in whioh the snow in 
flnelv separated jiarl.iiiles is passed into a 
melting eliamlxT and boat is apphed to 
tlic snow particles while finely soporatod 
18 pixiseiitc.l in a patent (No. 1,(K)4,113) 
to (iarry Jt Van Wye of New York city. 

Milk and Cream Mixing Can. -To pre- 
vent most of the ert'am from passing off 
with the first milk ismred out of tho can, 
NowUm Sherman has patented (No. 1,004, - 
919) a milk can with a cover and with a 
nulk and ereiim mixing device whioh i« 
iiideiMuidenl of the cover and can be oper- 
aU'd from the outside of the can without 
romoviiig the novw. 

OisinfectM Book Leavwe. — A* deeoribod 
111 a pah ni (No 1,006,080) Thomw H. 
Hood of tlrenivillc, Misa., disinfect* books 
by spn-mlmg or oiienmg the leave* by a 
ourreut of ipr and utihring the same cur- 
rent of air to deliver a disiofeotiog rab- 
stanoe to the leave*. 


uoRniT r AtmtM U T iai t iow . 

Theme eolumiia arm open to all patentMi ^Cl|| 
boUcem are tnmmrted bf apmelal omutgaUMdB 
with the iDventora Tenum on appltoatioa to thS. 
AAVtrPmlng Departmeat oC tt* Bcl«neiHn« 
AunaicmM. X 

reruUBliig !• AvpmtrA 

BAT.—il. Bawaai, B3p FttU A.v«jin«, WmW • 
Yorlt, N. y. Thlm taveatteB im on Impmorm- 
ment la women'i* bat*, aod bom In viomt a 
Mntlinf at tie eitge of the hrhn whioh will 
mecurely connect the Inner and outer fOOUtgil 
of tbo hsl together and keep the Itarag Md 
covering, If such mhould be proelded, irmll 
mtretcjied out, and tCive this part of the hat 
a flnlmhed appearance. 

Kleoudeal Aevleeak , 

iNstruvriNO COMPOUND.— Krouwa a ? 
Lnmxrr, 1630 Mlehtcon Avenue, Niagara j 
Falls, N. y Tble compound la more eapmcial. 

Ijr adapted to the tosulattng of electric wtrem 
or calilea. It will act u a perfect Ir.iulator. 
and will be unaffeoted by ordinary varlmtloom 
of teioporatnro. It can be applied after the 
manner of point, which will dry quickly and 
will not crock or clip vB, It Im almu a water- 
proof ooupoond which will not "mweat," 

JLFPABATC8 FOB FXPLODINO MlNIli 
C H A R G B 8.— J. KOAKKtCHmuUlT, (SchUlB- 
Agent) Cologne, Germany. Former Intenue- 
dlate mwltcbea were driven by oioefcwork, mo 
that 111 exploding oU the chargem In a mln« 
one Is bound to the tline of the clookwork. 

To overcome thlm drawback atd to enable thm 
chargem to bo exploded at dealred Intervals — 

If neoeeeary imly after etaulntut each circuit 
— the Intermediate or local switch, according 
to thlm invention, im controlled, adjnatcd or 
operated by eli-ctrlc insanm from a dlmtaut 
and therefore mate central station. 

ELKCTRIC PUSH BUTTON —J Moo- 
BBUL, 16 Anduhon Avenue, New Vork, N. y. 
Thlm Invention provides a resilient reel for 
the plug employed to push button* which form* 
an even mupixirt therefor to avoid the rocking 
of the button when depressed to complete thm 
electric circuit In which II is lucorpomted , pro- 
vides cuntmctlng mombers for completing the 
circuit arranged to avoid the usual carbonis- 
ing thereof , extends the supimlttng boee of 
the r<-sHI«nt member of the button , and re- 
daces the labor of assembling thm batten. 

Of InterMt to ParBsoro, 

MACHINW FOB PICKING FBATHBBB 
FROM Ft»\VI,8— C. W Rwira. c»re of Bwlft * 
Co^ Produce Iiept, Fort tVortb, Texas Ad ob- 
ject of tho Inventor Is to provide a machine 
for picking feather* which will eBcctlvely nc- 
coinplUh the operation without Injury to skill 
of the fowl A further object Is to provide 
a device by means of which the feather* may 
be removed in a much less ttue than In thm 
ordinary manual operation 

SWEEP RAKK— K, B RoCC. Bonte No 3 
Studley, Kan In the present patent the In- 
vi'Qllon lies reference to an Improvement In 
rak"s of that class which are known as sweep- 
rukes or drag-rakos and which are provided 
with long gathering t.'etli that project in front 
liarker removes bark from logs which are to 
whcela 

HAT STACKER— K B Rock, Route No S 
Stndley, Kan In gathering hay In the Held 
and conveying It to the stack, Urge wheeled 
rakes cooimonly known ta •weep-rakes are 
employed As (be stack grows bi height, the 
illfllculty of delivering the bay thereon In- 
rreases correspondingly, and, to facilitate the 
operation, portable frames, called bay-stai'kers, 
are frequeutly brought into iiitc The Inveatlun 
Is an Improvement In thli line, 

SCOOP FOR EMPTYING PANH-H, J 
Huaa, cars of L C Turley, llarblson-Walker 
Uefracturlee Co., Portsmouth, Ohio. This Im- 
provement provides a shovel or plow which Is 
niounte.! to rotate on a shaft disposed over 
the pan so that It may be rotabd Into or 
out of oivcratlvo poattlun. a lever being pivo- 
ted to tbs plow and being adapted to engage 
a ratchet In a sector member for bolding the 
plow In a predetermined position. 

Of Oeoena Issteroa*- 

DIBPBNSINO APTARATUB— U K Laaoj- 
HOM, Wharton, N. J. This Invention refers to 
a device whereby a predetermined amount of 
Uquld can be dUpmsed from a bottle or other 
receptacle An object la to provide a recep- 
tacle with an Internal receptacle or conduit 
adapted to receive any predetermined asaount 
of liqnld front the ftrst- mentioned receptselo, 
to remove the same from the said receptacle, 

COLLAPSIBLE TUBE.— C, H tfrOAiet. 
Newark, N. Y. In the neck of the tube Is 
a valve by which tho dlsehargt of the paste 
or liquid from ttie tube la readily controlled, 
the valve embodying a piston extstuUng cross- 
wise of the neck of the tubs and tiavlBg 
a discharge passage In Its bugtn movablt Into 
register with the dlscbarfe pSosage of the 
nock, tho valve having enUrtewents at each 
end, one exteriorly arranged and coasMtutbig 
an operating memticr by wbleh the salTe Is 
revolved, snd the other pnerenttog the vafr* 
from helttg drawn from n« oeek. 

BANPBD BABKBB.— I. StoBAtM. oSH, U 
V. A- ixnnj, An (UbU Focta, N. % 

,h««v pwwwa bask turn im MMtk iil« ^ 


SCIENTIFIC AMERICAN 


1H IMd*^ Itp lAto 9>»P> **>0 

yflm pa^cQUrtr rriotM to Mteforolof 
pwitii, In tin Mtvn «C buda for »tNii«tb«B- 
m wd KnittMOlng tin Mo of lb* barker. 
VlM barker eomixtoM a plwoltty of nunberf, 
Himced Ojiart one troa ttae otber ood e«- 


•kknMfboat tke maiorltjr of tho clrpataf«r> 
onee, thoMbr Unreaelrc tke attenctb, rlsUUt; 
and donUtltT of tb« etrnoture. 

•URAL LaTTBR CAHRlBR’a ASAi MBTAI. 
CABINfilT.— WtU-lAM T. flWtVM, TOJMH-Uon, 
bid. TbU lorentlon la en lat^remost In 
mrol letter earrlere’ all metal ctbloeta, 
le oboem tn perepective In* open poolUon In 
tbe iUnetratton Tke mail box t« ehown 
•eparated Into a plarallt]r of eonpartmenta 
tgr « tranarerw portttloD and b/ psrtltlone at 
rlltht onflea. A rod boMt tbe box In horUon- 



■nsAX. unm OAMm’s all mktal cabixet 


tal poeltlon and tbe togcla iercrt are of eueli 
length that they are atlfoed when the leix 
U In tble puattlon The arme net In tbe man- 
ner and, tn fact, ore aprlngn to lift tbe lid 
or cover The pocket la dealgned for lettcre, 
while tbe compartnente are for papers and 
pockageo. In normal poaltbm the box le 
lupported Oh a doah board and flour of 
carrter'e wagon The box la pteftrably of 
galvantoed material and may bo of any de> 
(Ired elm. 

UANtirAOTHBE OF BCRBENS FOB I’SR 
IN OOUIH PHOTOOBAPHT.— U Dp Hapwjn 
and it, I» Bbbcmuu 17 Avenue PaoHae, Joln- 
THIe-lcuPont, Seine, France. The object to be 
obtained M to oover a transparent of tr«n»- 
hirent aiirfacv, such as glaii, cellnlold, paper, 
etc , with on extremely, largs number of cx- 
eeodlngly small regular' ligates, e g , bands, 
rertangleo, losenge-ahtpitd flgurcs, etc., having 
throe dlBtlnet colora placed bIoiH' together wlih- 
out any Interval, and earh of which theoretl 
eatly should, gltogotbcr, cover a third of the 
surface 

CLaANBB FOR CHAI.K ERABKUfl — J A 
JuMoa, 1131 W loth Htreet, Andersou, Ind In 
this tnatance the Invention Is an Improved ap- 
paratus for use In removing chalk dust from 
blarkdHMtrd eraaers, and In practice the lu 
ventor employs with it rough and fine pencll- 
sbarpeners which are operated by tbe same 
shaft and tbe oame motor as the chalk-erasei 

FOU11NO 8CAFFOI4) — E ZaSH, RbodesU 
1‘ark, Norwalk, Conn Tlie Invention has refer- 
ence to folding scaffolds for general use, his 
more particular purpose being the provision 
of a simple, strong and efficient soaffold suit- 
able upon the exterior faces of building walls 
and adapted to be let cut and drawn in 
through windows and the like. j 

SUCTION AJ*PAKATXIS.-^, Sauob, care of 
Sauer Power Oonerating Company. 8116 Ro- 
setto Street, Pittsburgh, Pa. TbU Invention 
provides a euctlon or vacuum apparatus, for 
heating, veatllattng, refrigerating and other 
pnrpnace tide li made of ■ euctlon ebamber 
provided with an annular passage connected 
with a atoam supply and from which lead a 
number of spiral {uosages Into the suctlou 


tton chamber. 

DENS MOUimNO;^. Lowgirwniin, <168 
Park Place. Brooklyn, N. Y. This Inrcntlon 
relates more particniarly to mountings, In con- 1 
aeetloB with tpectacles and eyeglaroes, tbe spe- 
cial purpooe being to produce a device In which 
-the leti* fat readily detaebm'ble from tho frame- 
work normally supporting It, sod yet whim 
held In poolttan by the framework the lens 
U securOd wttb a proper degree of flrmnes* 

WBITfNQ POSITION AND MOTION TRAlN- 
INO CARD.— J. V. UonodukaTt 3SO Rich 
Avenue, Monnt Vernon, N.' Y. Title Improve- 
ment pnrrkM * cnod, named with openings i 
or otsmetl Striao orroSM to control the raove- 
mont at na ttwertMnk petttUi and to form a 
Snper gnUU and paper rest to control and 
faetUtnte the formattmi of the marfea, the repe- 
tition whereof. It la found, train* tbe hand 
and arm at the otudants of oblrography 

stAPmr raror.— B. p. MoootiboM. sio 

Worth Avwwe fr., Alhwheay, Pa. The Im- 
Ik 1|mt tppe of safety rsoori In 
whleki a nsiitsdhio htaida la aeattrad dnUch- 
kMff kjMn «ka *w>^ hood or guard. and| 


'*;4fi*lgt Modi* hapti^ «ba exttaiMtle* no 
g^Sifto^ dm dtoy •Art mttm U okWir notches 
^ 


Hardwarr and Tools. 

WEBNCII.— Kj)wabd I* MAaa«Al.t and 
Obosoii P. Pavlik, Ruth. Nob. Thlo Improve- 
ment In wrenches has for Its object the 
provision of a runvenlent wrench of the al- 
ligator type, comprising a handle, a flxed and. 
a movable jaw, and having means for moving 
the movable Jaw toward and from the fixed 



Jaw, and for locking It, In aillusled iwsltlon 
As shown In tbe Illustration, (he cover plate 
of the wrench la renioved The lowt-r Jaw 
Is fixed and the upper movable Jaw la pro 
vided at Its Innei >'iol with no enlarKeiiicnt 
filling tile recesa At the center of the n cess 
the Jaw Is perfoiated and ct.uiiterbored 
around the opening to si enre the huh 
wrench is simple and coiniiacl. and the parts 
are easily aBseiiiblcd 

FOUDINO miACE F I> TraNEB. Ilox M 
Woods (‘roKs, Utah, and N n»F Cokhkk, Halt 
I.«ke City, rtali It Is will known IliBt one 
of the moat Im-onveiili'iil tools to isnk away 
la the ordinary carpenter’s liraie An ohji^t 
of the Invimtlon Va to provide a devlee which 
U gopsble of being fold'd lip Into a compart 
form so as to occupy little nsini In s tool 
cheat or carrier, and which can Is- laally 
Justed to tbe proiier working position 

Heating and Llgfitlna. 

GARBAl.E (’HKMA'rOHY- Rai.cti K Ntk, 
Ilohart. Okla In tl Is e.-ise the Invention It 
an Improvemi nt In furuueee for use In liutuei 
Atlug gsrbiiK' and has for lt« object to pm- 
a novel consli n -tl In whbh Rarlingo 

the like may be riudlly movid Into 
ludnurattiiK chamber on u car adapted 



UAKIUdR rSTMATORT 

the purpose iind may Ic effeitively dried and 

rick or ollnr siiltahle material \ v. i 
tlcal cross ser-llon of the opparatuK Is shown 
lu the engraving Tin apparatus muv hi 
used for <r, nistlng dead animals and for 
eotiBUDilng garbage ixireiuent. mamirt and 
other obnoxious flltb nqulrtug Intense heat 

nsoblnea and IviechaulctU Oevlcea. 

MACHINE FOR CO.VMCnTINH Pl'I.P INTO 
8I1EBTN II (1 llouKiia, An Sable Forks, N 
I'bls wit miiehlue forms paiwr or other 
pulp Into sheets, and dellvani the sanio In a 
partially dry state It has an Increased la- 
puclty over machines of the same gentral 
type, and In which the sheets are delivtred 
a relatively small iimoitnt of moisture and 
in uniform linglhs and widths and wit hoot 
jse of knives, pins or shears, and with- 
out BUbsluntlsI wttsie of tho pulp 

FLIINti MACHINE --F F KoULunaa. 
Washington and EIIIh Btreets, Augusta Ha In 
diacblne the weight la In tbe exact center 
le Butipurlliig surf an, and below the saim 
thereby gi eatly liiereaalng tbe stability and 
liwseulng tbe liability of upsetting hv unex- 
pected gusts of wind In case the motor 
motors should atop the planes would pi’r 
mlt tbe iiiaelilne In settle down gradunllv 
1 the earth In I le manner of a purarhute 
MACHINE FOR RKMOVINO WAHTB 
OIDDINH -R J C.MIPUB, J*. R M SvMa.ap, 
aad W Bhahi, H) May Btreet, Now Itm hello. 
N. V The InveoUon refers to a machlm for 
removing the exeesa gliding material from a 
after lettering or figuring has been Im- 
ed thereon, anil to artape off tbe wosto 
without danger of lujnrlug th« coveVUig It 
provides a rotary huffing meniher wttb a 
movable table Hilspt'Hl to adjust tb# work Into 
out of engsgemeut with tbe buffer, nnd 
wttb means for adjuatkig tha poeltlon of the 
table. 

BSCAI’F, VaLVE— J t> Bhowbe, Ja, Pa- 
dfle Grove Cal This tavention 'rslates to 
valvea foT use In eonnoctitm with ivater malna 
and the like, to pernitt the oecepe of gas 
air from Ih.' main wb«a the water or 
other fluid Is allowed to enter the same, and 
relatea more particularly to a devlee of this 
eUM comprising a main valve adapted to 
control tbe escape at goa or otr from tbe 
, and an auxiliary vaivo controlling the 
vatve, and Itself operable- fay tho Ihiuld 
In a»o main or conduit 

FLUimlfNa VALYE. -IT B. GtmoH. ear* of 
Aeibrtdg* Saving* Trust C«„ Beaver, Pa tn 
tb» pnMBt pgtMit the purpoM of Qie lnv«n- 


tlon la the provtslou of a theup and I'fllelint 
lliishhig vulve which will operate with any 
water presanre, and which may be adjusted 
from wlHliiiit to control the flow of watir 
to meet tile requirements, allhoiigb the water 
pressure may be greater or less than nui- 

VENDING MACniNF E I, Robinbon, 
Fire Htattoii No J, Topeka, Kan Tin ob 
Jett here Is to provldt- a devfie which uiioii 
the Ineei tlon of a tolii of the proper deuoiiii- 
natlon. will dellvei a iiiiasiii.d quantity of 
unshelbx] nuls into a shelling devbi nnd 
tlieuee Into a hag, wbli b bn« bien liikin 






. th. 


pioper position by me, linnlsiii uituated 

HU E Pur.NT WAHHINi; AND DltUNH 
M,\CHINE — O Hisiea. uOfi Park Avenin tiiio 
of Illdg Hiireaii, New York, N Y Tlie aim lu 
this invenllou Is to iirovlde a iiiai lilui hitinig 
two endless bi-lte, having spioekel o|s-ntngs iii 
ttn-ir sld<'s. wlibb are dispos, ,1 agaltiel , a< li 
other, and which lun over it>lleis with sprocket 
te, th Jouniiibd In a insIng (oiitaiulng tanks 
and (I eompartinetit foi nspettlvely wash 
tug and drying the blue prints 'I he Inst are 
iniivi'yed heiwein the belts throiigli tile ma- 
chine, and aie Introdnud and leniovi-tl ut 
points outside Hie lasliig wlnii the hilts are 
spai ed from eni b othi r 

AllUilllP— C V .loiihsoN, Ilox I nut Hold- I 
field, Nev ,An oliji 1 1 of Hie ’ mproveiio-iit Is 
produce an sir stilp liiivliiK ii lousiiui 
tlon n-tiderlng It lastiv uiaiiagealde, liavlng 
Improved iiieaiis tor iiiuliitiiliitug Its equlltli 
iluiii and for dim ling the course of 
air ship A further olijcci Is to provicb 
arrangeiiiebi wlicrehv the air ship can ( 
and Is- protsdled In evater In ease If should 
alight upon that medium 

MEANH K<m THE PUcHTI.dlON HF Al 
rciMoimj; TOlIPKI'OEti - AhUKin K JciMs, 
PKard Agent. Flume, Austria Hungiiry 
ohjeet here la a means of propi.lslou 
daily adopted for obviating numerous de! 
at the same time dlmliilslibig the frb tlon 
due to the passage of the shafts through 
stufilng boxes rills Is ciMalned by arranging 
the 8Xc‘H of the motor cvllndeis of the group 
In plan's parallel with the luiigKudInal axis 
"f the torp'do and te-low thi- uxlv 
polslon, In tbe dlr'-cllon of running, 
of Increasing Hk stiibllltv of the t'lrped'i by 
lowering Its "‘nl'r of gravHv This c 
struction albiws of raun'-itlug "ids and cn 
( normal length M'lins piovM' 
herm''tli sealing of all tho parts 

1TMP --K 1, IlAaigit, lie, .'■■2L* \V ill 
Mlr'-'d N' w York, N Y Voioiig tlu* piln- 
pal 'itih-'ts wlil'h the pr'B'iit Inventbin 
I view an 'I’o provl'le iiu ans foi 

elltig till- svvirilug of the wab r within 
I' harr'-l of a pump and In flu delivi 
'biiiiu tl"""f, and to provl'b In a rota 
limp d''vl"'S for "irreeling fo awlrlliig 
o wst'T as iind when Hu saiio Is dellvind 
om the various bladi s or fins 
HEWINH MACHINE ATrvCIlMl 
,11 n, <1 C Hiiirs'ii and M I'ak.m 
ork, N Y The objert Ion Is to pi 
attk'.liiii' lit for sewing maililiiis wlu' 
motor, and "inf roll' r then foi will I 
tin' xponsl. iiiiohtriislve position, urul 
both th'- nuitor aii'l 'outrolb 
ri'iidilv detiulied for the purpose of n new lug 
or exeliaiigtng 

VENDlN’fl MACHINE-! II Si-'inn I. 
heiry Valley. N Y All obji-' t of this In 
vetilnr Is to iirovbh a coin ' onti olb 'I iii,ans 
for autoinatballi d'liierliig an alhiuot i|uiin 
Hty of peanuts Fiirtb' r to pnivlct' ii iiuiins 
for aiilnniallesllv supplying a bug oi 'iHi< i 
receptiiele (o th' purdinsei , and iilso to proil'l'. 

r k"‘pliig p'amits or oHu r aribl'-s 
stored in th' Uiaehln'-, at a suitable warm 
t'‘nip.Tatnn‘ 

TllltOTTUNH HEY ICE FOR MARINE EN 
GINKS - t) J Mi'Howan, New York, N \ 
This Inuiniveni'ml provides meani. for shuttliig 
off tho Hl'-ani supply 'if an <iiglne whin a si a 
going vess'-l Is lltled by Hii waves lo the posl 
commonly 'ailed plleliing , provl'b s s 
nuking valv operable by Hu- swing of tlu 
of Hi'* vess'-l relative I'l a eonslanl vertl 
meuibc-r , and provides a nu-i liaiilsm t'lr 
tlirottliiiK til" Bt'-ani supple main of a iiiarln'- 
engine 

FI.YINH MAI’IIIN'K I, C Kincanh'.n, 
Roabrlgbl Cal 77ila Iricntbiii Is an Improve- 
ment ill iiiai hlnea of Hu 'haiii'ler dlseloa'd 
In Is'ttera I’atent foiiiierh granted to Mr 
Klneannon the raaelilne embodvlng In Its con- 
struction a number 'if rotary carrlera eaih 
having wings or vanes arranged about Its axis 
and which are Interniltti ntly revolved to pi 
sent the upwardly moving vancR or wings vi 
tballv and tbe downwardlv-movlng vanes 
wings horlsontallv 

CONCRETE YVAUU MOf.IHNG DHVirF. 

U W FuLLisa, H F D No 2, Selling Ok 
object of this Inventbm Is to provldi- 
device eoiiiprialng movable aide membora form- 
ing parts of s mold, aald members being so ar 
rnnged that they may In* securely fastened lo 
gather when the form Is being molded, and can 
In* removed Jatarally from the wall when It 1* 
desired to remove the mold 

AHROri.ANR — R f IIali,, Searchlight, Nev 
This invention provides a luachlnv with lift- 
ing capacity to anpport tho weight of Its load 
and k United Mmaat ot trelffbt or annlNr 


the imichbu' v.rliiullc arul iiorlzonliiUy , pi" 
vldis I'leuiiH r..i lub'imitl'aliy bulaU' lug siul 
iiiiiliiiulnhig Hu iiii'tul scuhlllty , iitul piovbbs 
a paruOiuti iiHuliuunl for Inndlng In Hu 

porting siirfiii. Ilf ilu iiiiichliu 


FlilKvi, 17 
"bjeil of 1 
Iluvilig an 


Further, to p,*\i 
eugllu- 

HT.MITIM, 111 II 


Spi lllglu hi 


miller siitt]il' < enst 1 in t lull lulling Ifs viiil 
"US parts sulliilih iiMiing. cl, when In oil in 
a li'iui'l form jim) ili iiiuh r [»"sKin< aie 

and thus f"i in with it 'i "iiiihiiKlllili mix 

Halluays and Tlieir Arreaaurlca, 

JliNNIM S, nil Mist Mtieil N'CV York N Y 
For Hu piirp'. . of |,"iintluK iii i libnliil iin 

pri'iiih'l will' liiiii siirt.iiiH for pr, sslng lb" 
Hiri i"ls of Hu hull- I" l.x k tin iiiil in )ihiM' 

for lii'klug Hu nut niuuih l.ig. ilu-r (o iiri 
V'nl 11" Siiciu fruiii tiiinlng 

('KOHS III. --I! I, .l.iMS ( liMSi- Mill- N 

wUli ralli'oiil Im.k mils iin'1 tlu ilki* ainl 


I Ml ST rr III i.lS’J 
11 IlAi I 11 Ni'iINi I 
in < "inp" lu luls .1 nil 
til <l<'pless}l,!i pi ilfni 

P' rs 




VIM inns 


ting Ilie'llllllsiM 
pliitf'iriiis niul '"ntielbibb 

bulb iHng Hu je r-nn- ih pi . sslm; ih, pliitf.irnis 

T 1 F \ I ri’i It — W I 1 ] I \ M \ Si ( I i '1 ! nnslll 

f"i III. bar. urul Hu lull i leiv lu lengtlu luil 




’lilt 


tin u 





spiked 

PertalnInK to Vehlclia. 

PKltCrKSKIN MbA IlYM-M I'll! 
MOIHI.E T(IUl-EliOE8 \ I InM,-, 
\ nlos'-n, Flunu*. Austria Huiig'iti Ilu 
Is the Ittipruvemi nt lu Hu i" 
lUe'-hanlsTu of autinnohl]' im p.sl... - li 
itrlk'r Is iiiuliitaliu fl III Hi 

nuiiiher aeiliig bv liu-rtl i nul ii li 
ticiibirli In c l.'w to liupi. i 1 1 ., , ..i 

■ which Hu nii'(!nn'sui .p. iit.-- i 
eeitslnlv nf Its npi.nitlun 


Ndtf — Copli-s "f ii'i 
i furnlslu'l b\ Hu s, 
n i-euts ('neb I’hsiS' 
patentee, title of tin 

this paper. 
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Making I 
each day *8 | 
I shave a I 
pleasure I 

You iiicii v,lii) find j 
bhuviMfc' an effort I 
tti.it ends 111 a smart- 


TORREY 

Honing Strop 


The sharpening side is dressed 
lA ith our wonderful new sharp- 
ening preparation, that wilJ 
last a lifetime without renew- 
ing. Just strop your razor on 
this surface once or twice a 
week and on the leather finish- 
ing side before and after each 
aliave 

Ask your dealer to show you 
the new 'I orrey Honing Strop 
If he cannot, write to us and we 
will see lliat you are supplied 
Our booklet, all about shaving, 
sent free on request. 

G*t a Torrty Razor — tho bazt mat/*, 

f very Uralir who Is not now scllin* Ihe ntw 
orrtr Honinn .Strop should wrlle at once lor 

J. lit. TOKREY A CO. 

Pept. a. Worocsit«ir, M— . 


r" andOueries^A 

liullt Iceeit .voar atierloR on aeparau aheati 
iNpor when cnrrt-tipondlng about aach BMt- 
11- (ittii-nis Biilwcrlptlmia booka. at*. Thi» 
an Mill tarllltatp anawcrlng your ques- 
» III. In many raacs thpv hara to bo ra- 
t'd 111 I'xpiTiii Tbp full name ODd addraas 
Ilil 1.1' Klri-n on every abwt No •ttantlOD 
IIP paid 10 nnslgnpd qupriea Full hints 
uripHpondpnin aip printPd trom time to lima 


for the reloctty of electricity and of light fi 
that elcctritltj cannot bo said to have aay - 
velocity, nod the vpIocUj of light la not Knoom 
with a limit of ersetneM of 100 yards per 
spr-ond. Thp lalpst detprmlnHtkm of tb« votoc- 
Ity of light by Prof Mlchelaon of the Unl- 
veralty of t'blcaigo U SPS.SAO kilometers per 
aecond, with a vH'antble error of 30 kilometers 
per aecooil. This In iiillpa per aeeoud la 180,330, 
wltb a poaalbla error of about 20 mllea. The 
velocity of the electric current varies with the 
coDdltlons under which It flows. RIoctrle 
wares lu wireless telegraphy move with the 
same velocity as light 


LBQAL NOTICBS 


the ampin* hv tlif rislslniirp of the dmamo 
ns a wfiolp Tbt wntt* ore the prinjurt of 
the volt* and uiupi me T!ip»e quantltlp* an 
mraeiiri'd bv Ihe Instriinipnls In the ti <1 nf a 
machlU' in dpelunlm: they are aaniimpd, and 
the miiplilnp 1 h Inillt to ghc It* rail’d output 
The al/i's of wire to In u*i d arc adirlid to 
carry thp amperee witlioiit heating abo^e the 
«Bfp limit t> Will the lolnr of the tube In 


light by aliwirptlon 
(■VPS an III ■ iidtoniMl In 
a light iiininining nil 
red 1,1 ^ loll 1 (. Ilia 
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irsw BOOU, ZTO. 

t S says- 1 What la th« EutsiicNTs ov the DiFFKBJKrnAi. and Intb- 
Ahlih ulaas and unnrli melt) CALonLlJB. By Wllllsm AnlbOny 

ily soften* a* It 1. heated Granville. PhD. With the editorial 

i-uilug produiea no further co-operatlon Of Percy F. Smith, Ph.D. 

not berome a freely flowing fjew York. Qinn ft Co, 1911. 8vo.; 

lip. raiiire, but only a tiiick, 463 pp , illustrated. Price, 12 BO 

|l«cl.l sMl>i.inn(.' W'hl.li flows like lold molaesi a revlaed edition of a work already 

1 Ifferent kind* of gla** begin to Boften at farorably knowD. The fundamental 

widely dlircirnt f. mpeiiiluns \nv glaa* inaj- ..|,Bractprta(tca of the origtaal work have been 
be heated probalilv ■*1)0 deg to OW) <|eg P ji,., pg,t marked 

without b. aiming *ufi Quart* 1* ni. Ited only „„ presenting to 

hy Ijc cIcctHc HH, whlcb haw a t* uijH'rature studftnit#» tbe Hementi of tJio oolculaa, and tb«M 
nbo\e QHim dpg F J. What pioffn^aslvp rnothoda. after trlumphautiy lur- 

lK*ratuie ftt which rnomiry vaporlzeaT A Mcr- provinjl-grotmd of the elftnroom. 

tiiry hDlis nt dry P 3 \\ mt U the lucvrporated Into the revlaed drill 

avpiage ampe rage pi i cell of a storage bat The author, strive to make each .tep 

lory when fiiMv elinrgal • A The number of intmtlonally a* well a. analytically evident to 
ampere hour* uf „ battery 1* usually glv, n by student, and to thl. end graphic have been 
the aiirfiiie or w. Iglit of platea Jt dllfoi. for m^prallv employed There are biographical 
rtlfferf'Dt runkPM f»f battory and rntoi ot din ait<k,ehcii of tbe celobrttiea connected nMth the 
charge aud alee uf nil A storage battery tn ,,, cab ulua. and many example, and 

a cerlHtii ebrtrle 'ght station gave this rt propjemg fl^gned to test the qnalKy of the 
twrf Uifi cell*, 15 posit Iv. and -.0 negative g„o.„),agc at commana, and to lead on to a 
«nih. Ml JO hour dlnrhartfo rate gave grounded undoritandlng. Wliether pro- 
278 boim per hour, average voIU 1 ft cUaaea for elementary work la appMod 

per 01 II, 204 putinUa j>vt bor»A‘-power aclence, of quallf>lng them for the more ad 

Vt one hour rtlhfharge rale. Jt gave problem* of pure mathemattci. tbe 

hoMe-puw.r avciag, volts. 1 S per cell 5011 ^aa here a wealth of well-arranged 

[lovitid. pel hur.i' power hour A rub, for le.il mutertal from which to select bis lessons and 
rella has bem ghmi 6.3 ounce* lend peroxide develop bis theorems, 
tor d lOh.iiir dl*ih»rge rate, Increasing to 

I ounce for I hour dlschnrge rate The Tnn TeacUINO OF GeoMETBT By David 
maker* of nnv piiriiaiiar form of cell will Eugene Smith. New York' Olnn ft 
give flgure. <>.- It* pirformnu.e upon appilea Co , 1911 12mo , 339 pp , llluetrsted 

tion. 4 What I* the formula for tlndlng the Price, |1 26 

•rt current generstor' ,\ The cieomelry ba. been tbe object of many at- 
i dviiuiuo aie del. rmltii'd by which question the expediency of Its 

ill the line* of force In the inclusion tn tbe mathematical cuirlculum It 
ho coll* of tbe armature, and condemned as removed from the real 

thf r. »l«tntiee of the dtiiamo problema of human activity, taking up time 
i> watte ore the priKlurt of that might better be (levotad to some more prac 
up, res TIb'se quantities an ,1..^, branch of mathematlca. The author, who 
Instruments In the ti *t of a „ proO-aaor of Teachers College, Columbia 
Ignlna they are asHiimed, and Vnlverally, admits the obsolete charseter of 
milt to ghc It* rated output certain portinna of the old geometry, and Is 
e to III u*,d are »(l(rl,(t to j„„ fair.„,in(|,.fl jp attempt a Jn*flflcstlon of 
.8 without heating abote the ,, being utllltarltn In any narrow 

i'll! the color of the tube In g^n,.. ,„t ,,1* chapter. "Why Oeotnetrv la 

lamp liiivc any elfect on tb, Htudli'd " puts forward some timely and peftl- 
the bi*t color f-.r oidliiart nent - onalderstloiia Without aiding on Ihe one 
1’ \ Ihe e,)lor of Ihe gl*** baud with those who would radically alter the 

vapor lamp will modify the body of iiiotter now presented to studmts, or 
Ion 'nil color to which oiir „„ ,hc other hand with tboee who are bllnilly 
iiMl 1* that given by the sun ,„ntent with the system as It now atanda, Prof 
Ig nil th,' ways length* f i ,ini nmlth he||ei,H In a gradual progression toward 
111 a UK rnirv arc In s yeasd g nior,' nearly Ideal presentment, and hi* papers 
iiampeie liingHlen, what am gf.. ffgnkly s-idressed to those progressive yet 
rlxi eiinugh mercury to hr.ak well pulsed lea, her* who are atrlvlng to Invest 
> yolts' A The pre«*ure of (be aulijict with vitality and appeal. HU pur. 
Iibh will hieak a glcen bulli po»es are coniniendahle, bis Ideas well-conceived. 

kind and thlckmaa of the g,„i bi. pUns admirably developed In tbs »t 
rhiil anvwir can be given to tractive volume b, fore ua 
um put It. 

C auvs 1 What Is E\onirioT By Patrick Gtedde* and J. 
t says 1 What is Thomson. New Yerk- Henry 

(,r,»f the force of ginvltv and Holt ft Co 1911 12ino ; 256 pp. Price, 

If i" gr:v.7;\. 

I muss nt the tenti'r of tin I'nkliig the evolution theories as the oanvas 

III b >11 1 yard In i verv dlrec phliiri, Ihe authors unfold before OS, 

uentU the earth hollow A ^ penoraiulc dlatancea, long; 

II force of gruiltv upoit any prrspfi tlves and shifting skies, what they have 

111 the l.odj shout which the rational vtolon of world- 

Ihtiiad In a uniform sphere '''•'’elopment • I'h-y show Its that In spite Of 
,'i of the splieit it Is what 'ii rial Ions of age. sex, origin, groupings, 

r of Ih,' eiiith \ll Ihe mat "" "I’" I*"" I'yery geneiation has much 

crsyliiit,* toward that point ‘""’'“‘"i than Its Individuals resllae. 

, Inwriiil toward Hint point relop the them, of unity In diversity, 

III that point If a ball could "cder lu the midst of change, until there 

the earth and ninvc into and I " rlear conceptloti of the 

tc'ilal of the criith It would of thl* c*intlnunu« progression — of this 

■r of gravltv of the c'nrth J "'K'lbh and Inorganit Individual and aoclal 

that a pliiuih boll Is di flei ted '‘*‘'‘h we give the name Evolution, 

a inn**, such a* a range of hlologleal research stimulactcd by Horwln 

It I* provMl that a plumb 1'"' “''ricist blind for a time to tht 

it of the virtbnl hy a heavy l>"K"b"t iioleutlnl* of the social perspective 

rouge of iiiountaln*. bv inenn* *" "PP'hatinn to evolution. Thu authors 
liislrurnent for deterinliilng a ihemM’lye* freelv of this source of eallgM- 

n InUriinient hut much more u*i fiiliK hk the new eugenic movement. They 
ent* urc> nsiel by astronoiriera "" gen, isllzatlcin. In nnlaon, of natare 

Iciv Itlfltc lilt problem When "f'dle* and social stiidloa, ao that concrete 
Ileal line I* determlne-d the "i"V''V and abstriiet Iriterpmtatlnn may meet 
iluiiih line was seen and mess- me'ge Into a c Icmr focused projection of the 
n dciiic a suffleb-nf number of universal clc-vclopm, nt 

bcercci'''^ 8 pi( FH Their Histories. BY Robert 0. 
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H«ir Roaiia Plaiu to Build Up 
Her BfmdiBiit Murine 

To th* Editor of SciBKxnc AvnuoAn: 

PerlMiiwB no other nation on the face of 
the oartb approaches the United States so 
fdoeely us does Russia In the basic eco- 
nomic conditions governing the general 
trend of development of the national In- 
dustrioB. Both countrlee are at present 
facing a crop of strikingly similar indus- 
trial problems of grave moment, arising 
directly out of the policy of protection- 
ism per se. Consplcuouo among them 
looms up the problem of a national mer- 
chant marine, which formed the subject 
of thorough-going study and foreign In- 
vestigations by agents of the Department 
of Trade and Manufactures, as well as of 
repeated turbulent dlacusslons In the na- 
tional Duma. 

The entire session of the Council of 
Ministers of A.ugU8t 4th was devoted to 
dissecting various phases of this problem 
Deglslatlve measures were laid before the 
Council, and commercial aspects dis- 
cussed, looking to the encouragement of 
national shipbuilding on the one si'de, 
promulgation of a foreign merchant ma- 
rine on the other, and of the Russian 
export trade In general. 

One Question was settled with not a 
dissenting voice, namely, that the Idea of 
promoting national sbipbullding by Im- 
posing prohibitory or even discriminat- 
ing duties on foreign hulk ships should 
l»o discarded. Like the United States, 
Russia Is at present building cuougti 
ships for the coastwise traffic and the 
Internal seas and waterweys (Cohofape), 
hut Russlan-bulIt ships cannot oven dare 
venture Into competition with forelgn- 
hullt vessels outside of the tariff -shielded 
Russian domalne. And precisely like the 
United States, Russia must have a mer- 
chant marine, if It were' but to tnsnre 
the future of the Russian navy The two 
phases of the problem were dealt with 
separately, and two distinct solutions 
were finally arrived at by the Council, 
viz.’ 

fVec Hhipa — To stimulate Russian for- 
eign navigation and to promote the Rus- 
sian export trade, saving hundreds of 
millions annually uu carrying freight, 
passengers, and malls 

JHffetrnUnl HuhaltUea — To aid the 
handicapped Russlun shipbuilders to the 
extent of equalizing as nearly as possible 
the (ost of building them at home and 
abroad 

Koreign-bullt ships ere to be admitted 
Into Russia free of duty until January 
let, l9a«, ismdlng further legislation On 
tho other hand, two separate siales of 
dlffereutlal Buhsldles were adopted. In 
proportion to tonnage, tor home-hulk 
merchant vessels, whtih are to navigate 
the foielgn seas, as well us the river 
Danube and its trlhutarlos. The first 
scale relates to Iron steamsbUis, the 
other provides for Iron sailing vessels, 
iniluding the so-called auxiliary craft 

The subsidies for the first category 
range from 106 to 60 roubles tier ton of 
gross capacity. Ships of the second cate- 
gory are subsldDed to the extent of S4 
to 52 roubles per gross (on In certain 
specified Instances the sicheduleB ars 
modified In reverse proportion to ton- 
nage. Over and above the tonnage sub- 
sidies, special subsidies Are provided for 
motive power — whether principal or Aux- 
iliary— to the extent of 36 roubles per 
horse-power Indicated. Eurther subsidies 
are to be granted for overbaullng and fn- 
stallatlon of new hollers and machinery, 
at the rate of 1 R. 60 Kps. per pood (36 
pounds) for the hollers, and 6 R. 60 Kpe 
per pood for machinery. 

This auhgldlsltig of home shipbuilding 
Is tentatively fixed for the period of fif- 
teen yeara Tho rate of subsidies will 
remain stationary during the first seven 
years, tyherwupon they will be reduced 
amraally by * per <}ont 
With the view of obviatins the poasl- 
hte artlflow on the part of shrewd fo^ 
Atfii siuplwtlderf, eontrivtnf to ntillse 
Rttsatan anhiddtaa to their own advan- 
* tlwrt «BMt of lihrte ywAra of Rtis- 
fip from dhta of registration of 

^tjti^fiwnp^abip 


of the 'vessel should be transferred abroad 
prior to the expiration of this time limit, 
any aubeldles received from the Russian 
government for construction or overhaul- 
ing must be refunded in full to the ex- 
chequer. 

In this way Russia plans to stimulate 
her export trade, foreign merchant navi- 
gation under her flag, and ahlpbutldlug 
at home. It won’t be long before the 
effect of these measures will become 
manifest, for the official encouragement 
In either direction provides sufficiently 
weighty Inducements to promote imme- 
diate activity In the field lOntemplated 

We need not expatiate on the Imme- 
diate trade-booming effect that the uje 
building of direct shipping between Rus- 
sia and the United States Is bound to 
produce The American exports to Rus- 
sia will go up by leaps and bounds. 

In tact, they are going up already, 
owing solely to the development of Rus- 
sian steamship traffic from Baltic to 
American ports. Russia Imports over 
260,000,000 worth of raw American cot- 
ton alone, all of which practically has 
been handled the British shipping up 
to the current year The establishing of 
direct steamship service to the Baltic 
porta has resulted forthwith In a losa 
to the British shipping trade, amounting 
to 11,608,000 In the first five months of 
the current year, and a substantial de- 
cline In the volume of the British exports 
to Russia Kor the first time In the 
history of the Ameilcau foreign trade, 
the United Sutes has dispossessed Eng- 
land of her set Olid place among imimrters 
to Russia, next to Germany. The British 
exports to Russia fell off from 227,043,627 
In the first live months of 1010 to 224,- 
423,090 for tho corresponding period of 
this year. (This Including even the un- 
precedented advance In the export of 
woolen yarns, which attained 21.600,000.) 
In the same time, the exi>orts of the 
United Slates rose from 221.043,627 In 
January to May, 1610, to 228,297,237, ro- 
Bpecllvely, lu 1911. An iMcreaae of 
(itmoat 36 per cent. 

Tho exports In agricultural machinery 
went up from 24.8C7.000 to 28.760,000 (an 
Increase of 80 per cent) , other American 
speclalfkiB, ftom 21.217.000 to 22,920,000 
Raw cotton went up to 210 646,000, an 
increase of 21.703,000 

These figures are so strikingly decisive 
and iKilnted .is to stand lu no need of any 
elucidating comment. 

New York, N. Y. Eo. R. A. M. 

The Merchant Marine Problem 

To the Editor of Soix.ntific Ambbkun’ 

Having read your articles on shipping 
In tho spei la! riumbor of the Scwntihc 
AMimuAN, 1 feel prompted to bring to 
your attention a phase of the quosUon 
not touched upon — the crews. 

I will say at the outset that I was 
originally a "subBldy” advocate, and 
would not denoume some forms of that 


I will say at the outset that I was 
originally a "iubBldy” advocate, and 
would not denoume some forme of that 
scheme yet. In fact would at the time 
have aci-epied the hill presented by the 
late Senator Hanna, In spite of Its 
ahnses 

I fully believe a system of subsidies 
(make It mall auhventton, naval reserve 
subvention, or what you would) would 
result III an Increase in maroantlle mar- 
ine, as witness the German flotilla in 
which the German govermnent guaran- 
tees a dividend of 7 per cent to the North 
German IJoyd Company, thus enabling It 
to operate at coat. (Hon. William Bill 
Sulzer kindly note this ) 

So much exaggeration has been made 
of the evil results of a sulwldy scheme, 
though, that it Is useless to try it any 
longer; further. If we resort to dtscrlm- 
Inatlug duties, we must remember that 
two can play at that game. 

The one scheme left Is to admit for- 
elgn-buUt vessels (of conrse, only to be 
engaged In foreign trade). This would 
he a good idea, but taken by itself would 
result In nothing If we did not lUso admit 
their crews 

For purpose of lUustratloa, oompare a 
vessel of the same else in foul' other 
prominent marine nations with one of 
ottra, for Instanoe, Auerloui steamer 
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JPb^S€?y Cloth (ShaeJe No. 65) is a unique fabric, made by 
us exclusively, for sportsmen’s clothing. It is strictly pure, all wool 
Worsted of highest grade — the only material entirely satisfactory to 
the hunter or camper-out. 

Cioth come* in a beautiful Olive Green — a more perfect shade for 
the purpose could not be found — and in vanous weights. 

Cloth will stand the roughest use , holds its shape and appearance 
under all condition*. It a wmd ™oof and sheds water. Adopted by the 
United Stale* Government as standard for the Forestry Department. 

Ouvnuto (forh (a fabric tonilar to the above in weave) is made m an attract- 
ive shade of light brown, and u espeaally suited for riding and dnvmg clothe*, 
motorists’ apparel, outing suit* and raincoats. 

Samplw olF C/ofA fitivd O/iMHfo C/or/i nmt u»on And tf you mri* an»ble to 

procor* (Kmo f*bnc« from your tmlior, we will »ee that you are »uppUed upon receipt of price, 
Wh««i ordorint epocify fabric oamber of yerd* dc 2 etred For^ttry Cloth $2 0/ivoa(o 
Cloth $XSO por yard. 

AMERICAN WOOLEN COMPANY’S BLANKETS 

For Camp, Buogslow aod General Outing putpotee, meet every requirement for wermlti, com- 
fort and wear. Pneed from $5 50 to $10 OO. eecordutg to weight, design end qualilv If youi 
deelet does not carry them, write u« end we will tell you who doet or see that you are supplied 

AmerkanWooknComiw 

^HmMWood. President 

We Want You To Know About Oswego Serge 

YOUR EYES TELL YOU that Oswego Serge has the color, the finish and 
the ” drape ” seen only in fabric* of highest caste. 

NOW HANDLE Oswego Serge. You get that unmistakable “feel" peculiar 
to thoroughbred serge — soft and pliable. Presses well and stays pressed. 

• BEST OF ALL Oswego Serge will keep this same 
look and hang, through seasons of service — it’s woven 
to wear and resists wrinkles 

YOU WILL FIND that we maze the best m ail the 
woolen world 


for quantity defiired at $3 00 per yard, and wr will aoc that you 
arr Kupplxid Sampler fumunFd ou lequrat 

Order the cloth as well as the clothes. 

American Woolen Company 
of New York 

J CUFFORD WOODHULL, Selling Agent 
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"Cherokee," of J,687 tons, BrlUsh Bleam- 
er ‘‘Critic," of 2,000 tone, German sieam- 
er “Sonnenburg," of 8,477 tons; Dutch 
steamer "Teutonia," of 3,200 tona, and 
Norwegian steamer "Fortuna," of 2,994 
tons. The cost of operation shoWs that 
the Norwegian boat has a captain at $120 
a month ana four able seamen at |10E0| 
a month each; the Dutch vessel, captain 
$12t BO a month, and seven seamen at 
$12 96 each; German, captain $102.11 and 
six seamen at $13 38 each, British, rap-| 
tain at $12 23, and seven seamw 
$20 75; while the American captain 
$175 a month and ho has nine seamen at I 
$25 a month 

This may not look so formidable a foe] 
for the American, but I he wages of the 
entire crew of the American boat amount 
to $10,620 a year Its nearest competitor, 
the British VPHsel, costing but $10,220 per 
annum, while the total wages on the Nor- 
wegian boat amount to but $6,128 per 
annum Under the lianna hill the "Cher- 
okee" could have earned something be- 
tween $10,000 and $12 000 per annum, 1f| 
kept constantly In business; this would 
have made her capable of competing 
against even the Norwegian boat 

Suppose we i ut the crews of foreign- 
going Amerlegn vessels down to the force 
required of their competitors Will they 
work for the same wages or eat the samej 
food the foreigners put up with’ The 
onlv way I can see to overcome the dif- 
ficulty is to allow free registry of boat, 
crew and pantry, and even "load w 
line," an arrangement which allows boats 
of some nationalities to take In more 
cargo than those of other countries 
Another stumbling block Is the Insur- 
ance We had quite a lot of Informa- 
tion about the great Influx of American' 
‘‘clippers’’ on the British registry when 
diat government granted them permis- 
sion, but so far as I can find there ap- 
pears to have lieen only some 20,000 tons 
of such vessels that changed flags when 
the British Insurance companies came to 
the rescue of the British shipbuilders and 
refused to Insure either ship or cargo un- 
less the ship were built according to their 
specifications and under the supervision 
of one of their agents 
Ijct ue stop scrapping among ourselves 
and do something. If only to a certain! 
limit I can see no reason why we should 
not, for Instance, admit to registry “for 
foreign trade only" all vessels of which 
a majority of the stock was owned by 
American citizens on the Ist day of July 
Just past and allow them to have the 
same offleers and crews and standard of 
feeding as they were required to have 
under their present flag 

BtJsicBOD M. Gordon 
W ashington, D. C 

The Rote of the Cruiser 
Dreadnought 

To the Editor of ScikNTiric American 
I n your Issue of October 14th, a letter 
from Mr. A. B Irvine brings up the oft- 
mooted question of battle cruisers, and 
suggests that the United States construit 
some of this type lYnmedlately or be 
hopelessly handicapped In a modern naval 
engagement. 

The point at once arises as to whether 
theee 30-knot eight-gun cruisers are to be 
used only as scouts, as your correspond- 
ent seems to think Ten million dollars 
Is a lot of money to pay for a scout, and 
to my mind scouting warn not the pri- 
mary purpose of these vessels. The Russo 
.Tapanese war and battle conditions In 
our own navy have shown that swift 35- 
knot destroyers with a wide cruising j 
radius are best adapted for scouting, 
being less easily seen and almost lmpog-| 
slble of pursuit The question of (om- 
mercc destroying has also been consid- 
ered, but the presence of a couple of! 
wicked looking destroyers wUl bring | 
down the flag of a merchantman ae| 
quickly as a cruiser dreadnought 

These vessels are being built by Great 
Britain, Germany, and Japan, nof < 
suhsiituti’ for dreadnoughts, but on 
ditwn to the regular programme, their 
chief work being to operate together in 
a flying squadron, capping tho enemy's | 
column, throwing It Into confusion. If 
possible, and then retiring, leaving thej 
heavy work to the dreadnoughts. 

It is well known that these pawsrful>-j 
looking cruiser dreadnoughts can not 
stand closer In battle than 10J109 yards | 
to a column of the $ame numbar of pr» 
Amteought tattlwMpg snob «• 


“OonnecUcut" class, on account of thotfj 

thin ^ 

As long aa we posaass hlgh-apaad iWl 
Btroyera equipped with wireless, we 
have no fear of not locating the 
the disadvantage would appear wta« 
battle was under way. Of ooursa It would 
be very nice for the United Stetsa to 
have these cruiser dreadnoughts, any 
each year, but It would alao be atos Ifj 
we could have more destroyers and the 
proper number of colliers and Other 
lllarlee It is simply a question Ofj 
money, and being limited In 
would be folly for the Navy Department 
to follow any other but its present plan 
of constructing two super-dreodnoughU a 
year, equal in power to the latest toraign 
ships We will shortly slip back to third 
place In the naval ranking, 
this very conservative programme is in 
danger. No one would think of compar- 
ing the cruiser dreadnoughts with our 
“Washingtons" or "Chssters." Wa might 
as well compare the "Oregon" with the 
‘Neptune" of the British navy. 

But owing to financial limitations, thiai 
tyim and many other necessary acces- 
sories to our battle line will be- missing 
from our building programs for some 
time to come 

Haoou) M. Keiiharo. 
Brooklyn, N. Y. 

The Pumps Used in Uncoverinff 
the “Maine 

le of Septembei 
llshed an article on the uncovering of 
the "Maine " No small share of the 
credit of tho work accomplished la as- 
crlbable to the special pumps employed 
In the iierformance of the task. These 
were of the type technically known as 
the Jeaoesvllle double-suction split-cas- 
ing pump 

In tho double-suction pump, the Incom- 
ing fluid enters on both sides of the Im- 
peller and discharges from the Impeller 
Into a common vortex chamber. This 
double suction construction gives a per- 
fect rotative balance and eliminates all 
difficulty encountered from end thrust, 
which Is so troublesome in pumps of 
other designs 

The casings and bushing boxes are 
spilt horizontally, which permits of ready 
access to all Interior parts of the ma- 
chine Tho design Is such ns to accom- 
plish this without breaking any pipe 
Joints or other connections and without 
disturbing tho shafting, or deranging 
alignment of tho pump and prime mover. 

Two rlng-olllng bearings with spilt re- 
newable bushings are used one on each 
Hide of the pump, entirely separated from 
the csblngB by deep stuffing boxes, mak- 
ing It Impossible for grit or dirt to work 
into the bearings 
These features are of the greatest Im- 
portance In operations where 
tions are so severe as those encountered 
In tho work of raising the "MaliM' 
where, on account of the oonetant lia- 
bility of various solid and aemi-eolld ob- 
jects and materials entering and clogging 
up the pumps. It Is necessary easily 
quickly to reach and examine all Interior 
parts of them 

The Current SnpplenMut 

T he question whether other orhe he- 
side our own earth might be tnbahtted 
b> living creatures Is one which 
to the Imagination with peculiar intereot 
A scientific dlscuBsion of the conditions 
on dlfforenit c-elestlal spheres with this 
question In view Is given by H. G WUeon 
in the current aiiprLXMENT.— A new type 
of continuously working filter prose which 
is described, should prove of interest to 
those engaged In Industrial operationa. 
— Liquid fuel Is now being used hi tlM 
production of steel An lllustrsAed arti- 
cle deals with this subject- 
Rateau writes on the subject of turbiiMS< 
In warships— We have oil beard of the 
Importance of proper mastication of 
as a necessary step for a complete 
healthy digestion There are. however, 
other reasons w'hy thorough manttoatlan 
Is essential to the general health of tb# 
Individual This subject 
very lucidly In an article derived t^m 
the Dominion Dentai JOamoI.-^An *lti*; 
cle illustrated with very ftae 
the historic Sea of OolilM Is o 
by Harold J. Bhepotone.— Oar fturli i 
reepoudeot wrltee oh the fhtttre «(. 
is grsQ' ‘ ' 
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Ing and promising new doparture In the 
field of sutomsUc aeroplane ooatrel le 
the Doutre stabiliser, whkb le described 
somewhat In detail.— Some yews ago at- 
tention was drawn, principally by Oayley, 
to the advantages obtainable by drying 
the air used for blast furnacoa. Two 
writers In recent Prearti publication* 
doscrlbe a method of drytag the afr wlUi 
calcIwBS chloride which ofors certgln ad- 
Tantagae over Osytey’s nsetkod. An ab- 
stract tranilatfon of tbsae articles ap- 
pears in our current Issue — Dr .1 A 
Harker of the National Physical Labors 
tory, Teddlngton, England, gives a most 
Instructive review of recent advance In 
hl)^ temperature measurement. 


Phofipbates in the Pacific 

I T was itihought a few years ago that 
all the phosphate and guano beds of 
the Pacific Islands, after yIehliRg mil- 
lions of dollars worth of fertilisers, were 
at length exhausted This view has been 
cbuged by the discoveries made since 
1907 

The largest phosphate Industry that 
the Paclfii' ever saw Is now In progress 
on two neighboring tstands, the German 
island of Nauru, the most southern atoll 
of the Marshall group, and the British 
Island of Banaba Hundreds of Islanders 
a*<well as Chinese and .Japanese laborers 
are working In these phosphate diggings, 
and though the Industry la still very 
young, it Is yielding over 2,000 tons of 
prepared phosphates a year The yield 
Is Increasing a* fast as improvements 
are made In mining the rock and In fa - 1 
duties for shipping It ■ 

The beds In the two Islands seem to be | 
similar in the quality of the rock, and i 
though their thickness has not yet been | 
ascertained the quantity of phosphates Is! 
enortnous Numerous borings have been ' 
made all ovor Nauru, which comprises 
about 5.000 acres These borings were 
' not meant to ascertain the total phos- 
phate content, hut merely to determine ! 
If there was enough of the rock to pay j 
for the erection of expensive works j 
They were sunk, therefiore, only to a 
depth of ten to fifteen feet The Oer ; 
mans report that under the aoperflclal 
earth the entire 6,000 acres are covered 
with phosphate beds to a depth of at i 
least ten or fifteen feet, and they do not ' 
know bow much deeper the beds may 
go, for they have not explored lower 
levels * 

They add that It will take some gen- 
erations to remove the phosphates al- 
ready rsvealbd. The two companies, 
German and British, that wscured con- 
ceasions to mine the rock, have Joined 
their Interests and are working together. 
The outside public has nothing to do 
with their enterprise except to buy the 
product 

When the Germsn flag was raised over 
Nauru, twenty five years ago, the 1.500 
natives had no relations with the whites 
except to sell their cocoanuta for brandy 
and wretched firearms supplied by two 
or three unscrupulous tradsrs The Oer- 
maas stopped this trade, but It was long 
I before the real wealth of the little Island 
was cllscovered. 

Now a great transformation has come 
Large steel tramed bSlldlngs In which 
the rock Is prepared for commerce have 
bean erected, an Iron pier has been ex- , 
tended out Into the sea beyond the break ■ 
era. and lines of ateel tracks lead down i 
from the mines to the piers. But the 
rock is aa yet takon out t» the anchored ^ 
steunshlps in small boats and the Oar- 1 
mans have little hope of discarding this ! * 
primitive method They say the surf i ' 
runs too high for ships to tie up at the > * 
landing wharf 

InfiMDca of Chawiiit <m tile CondUloo 1 1 

af the Tasth. —Investigations on the chll - 1 
dren In the town of KhtxHng In Bavaria ' I 
showed that of those who eat hard bread * 
the percentage with bad teeth was «9, 
of those who sat both bard and soft , 
bread. 8.2; of those wttng only soft J 
bread, 10 6 In the town at Ibrlngon i 
(Baden) the peroentagaa before and After v 
the Introduction of soft bread were as J 
follows; In I89t, whan only hard bread b 
was eaten, 12.4 par oa»t; in 1897, lust 
after soft bread had been Introduced, S 
12.9 per cent; and In 1991. where roost 
-of .the.hrtad oensumed was soft, to, 9 per 
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fxpelled from their home countries during the 
troublous time# of the sixteenth to the eighteenth 
century, have, togctlier with their descendants, con- 
, 1»11 tributcd over foor times the normal share to the 

I iTMidaui, world's army of scientific men, thus bringing a rich 

reward to tile countries which offered them sheJter. 

Tht practically absolute sterility of Hpnin in the 

luuMstur iiejj gf geience has been attributed to tlie influence 

— of the terrible Spanish Inquisition, whieli very ef- 
fectually stifled all indejiendent thought, and killed 


strate personally for some officers bU marV(9n 
monoplane in a treacherous^ gusty wind, he mSt 
ogain have produced a winner of the hatematitfli 
speed race. The lamented Cspt. Ferber is motttr 
pioneer who could not resist indulgence in the 
fascinating science. Had he ttndied it by proxy £ 
did his fellow-countryman, Chanute, the arlati^ 
world would no doubt have had the benefit of hit 
active brain for many years longer. y 

The Food Value of Bread 
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J'/te purpotr of tins journal is to mord atcu- 
rately, simply, and interestingly, the world's 
progress in scientific knowledge and industrial 
achie^’emenl 

Evolution and Geographical Distribution 

W K gtnerally think of tin surviviil of the 
htt( st as a principle which oprrati s in 
time, bringing about tliosi elianges in 
biological spccus \sliicli art implied in the it rin 
“evolution" Hut the saint natural st It ctioii wliitli 
in time causi s a closer adaptation of tlu organism 
to its environment is also jiott nt in regulating tin 
distribution of the several tyjves and species in space. 
For, as elimatio and other conditions van according 
to the locality, the "sdtctivt infliiintts” at work at 
ca< li point of our globe differ correspondingly from 
pluct to place, and the material seletted. the surviv- 
ing tvpt , thus 1)1 comes a function of gtograpliu al 
|H»sitioTi. The vvliite man of tin tt niperate zoin s is 
ill adapted for the torrid ilimalt of etiUral Afiira, 
winrt nevertlnltss thrivts, ph^slcally at least, tin 
dusky native Tlic Inttir, again, vvln-ti lrans])laiited 
to our 1 Innate, prows Itss fitted for tin battli ol life 
than tin white race, a.s is shown b\ Ins greater di ,ilh 
rate and liability to certain disiasis 

But sdtetion does not operate tiirougli d< .ath rnU s 
alone I. el us make a sinning digression, borrowing 
an example from jilivsieal c lieniistrv . The dnmist 
separates tlu more volatile constituents from a mix- 
ture bv i stahlisliiiig local differi nees in ti iiiperatiire 
in a suilublv eoiistrueted svstem the hot portion is 
called .1 rdorl, tin cold a reci iver. Tin mixturi is 
heated in the retort, and presi'iitly the volatile 
vaiMjrs pass over into the receiver, w In re tin v <ori 
d< nsi to ln|md We n< ed stri tell the inianmg of tlu 
t< rin VI rv little to sav that the volatile Injiiid is not 
"nda[)ted to tin conditions of high ti inperutiire 
which prevail in tlu ritort, and is thus "wiided 
v<ut" ,ind eoMvirted into vapor In the eooh d re- 
ceiver the loiiditioiis are ditfiniil Hire tin liquid 
IS slahle, and can subsist indifinitdv 'I’his is not 
unlike what haptiitis in tin living world and with 
the human race In the eoiirst of tiiin the popula- 
tion of F,uro))i has men ased until, for verv crowd- 
ing, the struggle for i xisteiiei has bieome much in- 
teiisifiid, howi ver much it may have changed in 
diaraefrr The o[)eriirig up of a m w world across 
tin sins has furnished a vent when bv sonn of the 
surplus has Ini n able to i scape to a li ss populous 
n gioM And just as m the still of tin dniriist, the 
Hubstaiiei which |)assi s ov i r into tin niiivir is not 
tin sniin in lompositiori is the mati rial origmalJy 
intnnlined into the retort, but contains a greater per- 
centagi of the more vol.atili i onstitin nts. so wi iiinv 
naturally look for a more or less uiarkid differinee 


truth was claiiniring to be satisfiid 

It must ever be a cause of uiiiversal regret that 
some members of that same organizatioti which did 
so much to eiiltivate art and linrniiig in the middle 
ages should, in mistaken seal, and with the enidity 
e-haraetrristie e»f their c}kk;1i, have' dealt so little 
sympathy tei seiine of those who helped te> lay the 
foundatmns e>f mexlern se'ie>nce. 

Perhaps tin most extreme case of tile- segregation 
of a special type of individuals bv a process of 
“distillation’' into a locality widely differing m 
eharucter from tlie al>ode of the mam body of the 
species, IS presented to us when we look at a map 
of the polar regions, such as apju'ars elsewliere in 
tins issue Hitc we may follow the tracks of 
intrepid wanderers, who bravesl tin liardslilps and 
perils of that barren waste of ice and snow which 
guards the earth’s poles from the approach of in- 
(|Uisitive man. \one but the meist ventureseime and 
skilled explorers have found Uieir way into this 
]>ale, here is selection indeed, and every man in this 
te rritory a hero 

The Toll of Aviation : A Remedy 

T HF, passing the otluT day of the century 
mark m the number of lives lost in aviation 
calls to mind the pioneers wliose lives were 
sacrificed needlessly in the development of tins great 
sea nee The last of these to lose Ins life as a result 
of Ins personal experiinrnts was Prof. .lohn J. .Moiit- 
gomerv, of .Santa Clara College, Cal , who was 
killed the .Slst day of October, wliiJe Irving out one 
ol Ins gliders. 

It IS a peculiar coincidence tliat Prof. Mont- 
gomery, who h.ad built and opetrated , successful 
gilders be fore the 'Ct’rights began their cx|HTiments, 
and who, by releasing a following surface mono- 
plane gilder from a balloon in 1905, bad enabled 
Daniel Maloney, the aeronaut, to make the first 
motorless Higlits of a epiarter of an hour’s duratle>n, 
should fall to Ins death only a few days after Or- 
ville W’riglil had achieved success along these’ lines 
and had rise-n from the ground anel remained aloft 
9’*',) minutes without the use of anv motive power 
save' gravity and the wind. A parallel coincidence 
was seen m the death of Prof Langley just after llie 
Wrights achieved in December, 1903, what he had 
sirnrn so hard and earne-stly to aeeomplisli. 

When we look hae-k over the list of pioneers who 
have gone to their deaths as the result of their un- 
e oiiqucrahle desire to fly themselves, we deplore this 
imiie eessary sacriflce and weindeT how much more 
advaiueel we would he to-day if we- still had I.ilien- 
llml. Selfridge. and Nicuport. Perdianee the great 
(leriiinii would have found ere this a way to utilize 
the mtungible ascending currents of air as Or- 
ville Wright has just utilized a .>0-iinle gale and 
thus have set us all soaring m bird-like fashion, 
every man em his own home-made monoplane Oh, 
that some iiieuiis we re found of eomiliunicating with 
the dead, that tlie'v might transmit to us the secrets 
and vast knowledge they have taken with them! 

1 low much faster the world would move forward in 
all the sciences and arts ’ 

But since such is not the ease, it behooves those 
talciite’d men who still remain not to jeeipardize their 
live-s by taking unne-cessary risks. The accident 
that snatched away l,ieut Selfridge came within a 
hair's breadth of elamiing Orville Wrighl also, while 
in his leeenl glider « xperimcnts he has had some 
rather close calls The death of Prof. .Montgomery 
so soon after, shows that danger lurks even in a 


A LTHOLHiH mankind has made use of bread 
in some form or other for several thousaiMl 
years, there still remains much unknow* 
about the food value and about the relation to di- 
gestion of tins universal staff of life. An Engliak 
study of the subject has just beeji completed, by a 
eoiimiittev of tile Local Government Board. Thia 
committee made use of much of the work done by 
experts of the U. S. Department of Agriculture. 

The old controversy between the advocates of rol- 
ler-mill flour and the defenders of stone-mill flour 
nevd never again be revived, in view of the result# 
obtained by a scientific analysis of meals produced 
by tlu* two processes. Not only do the roller-mill 
flours show a larger percentage of available nutrl- 
tnts, but the best grades of wheat — the so-called 
"hard wheats" — cannot be utilized at all in the old- 
fashioned stone mill; and the flours having tlie 
best ‘ baking qualities" are produced by the roller, 
mills Roller-mill flours are also the whitest flours, 
which appeals to many on the esthetic side. 

Notwithstanding the enthusiasm of many apostles 
of whole-wheat bread, the findings of the commis- 
sion will rob them of some of their converts. It is 
found that the presence in food of bran— -the outer 
eovermgs of the wheat grain — may be advantage- 
ous under special circumstance.s , but that nt general 
If IS an undesirable element m bread. Not only is 
tlie bran itself imligi’stible, but it interferes with 
the digestion of other nutrient factors in the food. 
Lor exanqile. in one set of experiments it appeared 
that when milk was taken with whole-wheat bread 
three j)er vent less of the milk was digested than 
when it was taken alone, or with white bnnd 

The niosj inqwirtant point, however, is not the 
manner in winch the flour is manufactured, but the 
character of the wlu'at. That is, there is more dif- 
ference between roller-mill, or stone-mill, flours 
from different kinds of wheat, than then* is between 
the two different preparations from the same grain. 
It IS at the same time in the direction of producing 
imjiroved strains of wheat that the most progress 
has been m-sde in recent years. 

Adv (K-ates of the v irtues of bran in food often rec- 
ommend the mixing of a small quantity of whole- 
wheat flour witli the white flour, in order to increase 
the piTientage of mineral matter. The gain m salts 
to he obtained in tins manner is, however, so slight, 
that a growing child would have to eat an excessive 
quantity of bn ad to derive any appreciable benefit 
from this method. With the mix<^ diet tliat is all 
hut nniversal in oivilized countries, we may well de- 
,N.( nd ujsm other parts of the ration to supply the 
additional mineral matter required by a growing 
child. 

Contrary to very common belief, this report de- 
clares that the different effects ujwn the teeth pro- 
duced by different kinds of bread, are altogether neg- 
ligible. The possibility for standardising flour is 
considered to be very slight at the present time, es- 
jiecinlly on account of the different kmdf of wheat 
used in milling. .Still, the differences between the 
various kinds of wheat flour on the market are not 
of serious unpoxtance. 

That wbole-wdieat flours may contain substances 
of value- — quite apart from their inflnence upon di- 
gestion — is believed by the committee to be a pos- 
sibility worth considering, and they recommend sci- 
entific investigation upon this point os well as upon 
several other problems that arose In the oourso of 
the inquiry. 


bttwKii till ()V( rflow from the old world wliieli has 
settled on this eontimiit, and the risidui in tin home 
countni s We shonld, in fact, ex))eet timl tin si*t~ 
tiers, and pri suinabl \ through hcrrditarv mfliunee 
their desi'cndants also, would represent tin inori 
“ent» rprising” eleiin nl of the original j'opulution 
And indeed, a strong spirit of I'liti rprisi is bv eom- 
nion consent one of the most marked eharaeteristu s 
of the .'Vmerican nation Somiwhat li ss ohvions, 
though none the less inti resting, is a sinnhir i ffi ct 
which has l^n ohst rved in tin old world. De 
Candolle ilj ms “History of .Seienei and ,SiivHnts," 
illostr,ates by a number of very remark ihii examjiles 
that tin* refugees, who, for holding fast to llnir j>er- 
sonal convictions in the face of jiopular opinion. 


motorless rnuchine; while Glenn Curtiss should rc- 
nienibcr Manley’s miraculous escape from drowning 
when the Langley aeroplane was launched from 
a house-boat, and should not personallv take even 
seeininglv slight risks with his hydro aeroplane. 

The "Father of Aviation” in Aininca, the late 
imieh-Iovrd and esteemed Octave Chanute, followed 
the proper course when he secured alert and active 
young men such as Avery and Hirring to do the 
real experimenting The same was true of Prof. 
I angley, who was fortunate in securing the services 
of so eminent a young engineer as Charles M. Man- 
ley— a man capable of comstrueting both motors and 
aeroplanes, and of flying tlicm when built. 

If Fldouard Nicuport had not dared to demon- 


A New Use for Caetm 

A CONSULAR report from Montevideo sug- 
gests that the people of the southwestern Uni- 
ted States, where cactus is abundant) nod 
often a nuisance, might folbqr the example of the 
Uruguayans «nd utilize this plout In making white- 
wash. When traveling through the rural districts of 
Uruguay one’s attention is attracted by tbc flue 
white color of the farm buildings, even during the 
wet season. The whitewash Is mode from the sliced 
leaves of the conunon cactus, macerated in Viittp 
for 84 hours. To the creamy golution thps P*®", 
duced lime if added. ’When appl^)d ift a®J 
a durable peaidy white appeaNuoRW I* p«»d<KWl. , 
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Hugo de Vries 

Famous for his Mutation Theory of Descent 


4 By D. T. MrcDouH, Ph.D., LL.D. 

2 

jmtM ttudents of the growth and other phreloal 
4P«eUntlas of plaaUi during the i>ut twenty yeen 
'JHh found that Mijr* oongtdaratlon of the manner by 
a plant retalna Ita rigidity, plnmpneaa or firm- 
imm, or exeeutea moyementa, Inevitably brings one to 
lAnr the experlmantal studies of Hugo de Vries, who 
llMIshnrt his first l>aper upon the mechanical causes 
oMorgldlty as early as 1877 A plant oell may be 
Mwily likened to a sac of living matter which holde 
'itm/BT in Its intorior under a presaure which may 
gp^t to as much as 2S or 30 atmospheres, and this 
Ip possible only* by reason of the Impermeability of 
lt|h outer wall which is oatmble of undergoing a wide 
gfiage or variation as to Its physical properties Out- 
g|le of the living membrane of a cell Is another of 
elllntose, and this Is fully permeable. The dlffereu- 
«tl behavior of the living and non-living 
tpembranee.when the cell is placed in solu- 
IHmui of osmotically active substances, such 

t sugar and potassium nitrate, form the 
la of the phenomena of plasmolyale and 

; ird a clue to the conditions of turgee- 
ce within the oell. The systematic use 
solutions In producing plasmolysis, and 
S[(^attonat Interpretation of the facts, were 
Mot fivob hy De Vries in 1877. 

'These results have their direct end Im- 
mediate Importance chiefly In plant physi- 
ology, but their wider application In the 
establishment of the Isotonic co-eOctents 
of various substances, together with the ex- 
periments of PfefCer, another botanist, in 
osmosis, form the hasle of the electrolytic 
dissociation theory of Arrhenius, as well as 
the law of van't Hoff that “dilute solutions 
obey the same law as gases," both con- 
ceptions of the greateet importanoe In the 
physics and chmnlstry of KHlay. 

With aohtevementa of such magnitude to 
his credit within eight years after receiv- 
ing his doctor's degree from the University 
of Leyden, and at the age of 28 (born In 
1848, at Haarlem, Holland), the attainment 
of a foremost place among the botanists of 
■the world, and the earned recognition as 
the greatest evolutionist after Darwin, eeein 
a logical and natural development of a 
master mind In biological science. 

His developing powers of research can be 
shown to be coincident with a movement 
In all natural sciences which occurred late 
in the last century by which attention was 
directed more and more to the transforma- 
tions of energy In general and to the 
activities, functions, Qualities and capaci- 
ties of organisms In particular. Habits and 
performance were recognised as blologtcally 
more Important than form or even struc- 
ture It was in consonance with this trend 
of science that De Vries, who had tong been 
concerned ■with variability In organisms, 
should formulate a prothesls as to the 
mechanism of heredity, which should put 
forward a phyolologleal rather than a 
morphological explanation of heredity, which was done 
with the presentation of his Pangsnesls in 1889 
This splendid eontiibutloti was not solely an ab- 
stract product ■of the study, but r^treeented the work- 
Ing hypotbeals of a brUSlant experimentalist Intent on 
vlsaalMng the mechonlam of heredity and providing 
a worktaff hypothesis by whtdi a rational Interpreta- 
tion of the continuation ot fiualMles from generation 
to generatioa through gena-eells could be mpde. O- 
ineldently with It# sppearanof, De Vrtea beggn to pub- 
lish the results of his lavestliationt upon variability, 
and mutatlcms In plants, upon which he Anally ereotsd 
bis Hutetlon 'theory of Dei^t^ Ih final and fortnal 
shape, about the hegbwlog ot this new centtury- 
The extehslve sxperlaieatal cultures organised by 
deVHeb In the Botanic^,, Darden of Amsteirdaia. 
yieMed rewlta of tpiportaiuie with regard to the tn- 
berttanoo ot ttCuapdi'^haraMoM hi ptaals. such as tor- 
tfana pr ttristfniii of jMsafg. tagelnRUoBa, bandtogs or . 
erlMntt«iMt, ,np well aa utgttaDea topon the curvee of 
of ahlgte 1 ^ W«a in Uieae atmUea 

In fjhie ««ahm«r of -Bhira to bnignood ifiiaructoiw to 
’toht '©e Vrttii ItimKoitireA tod^nttMttr 
'altomative teheritonoa, 
tomlMd lApfllipd'ler a. halt osntury. The 
la tebeaeM 
dMie fipoelea «« • 


Director Department of Botanical Research, Carnegie Institution of Wasliirigton 


crossed, the color Qualitlea being considered as “bal 
anced" or paired. The seeds from such a cross give 
rise to a progeny of plants all of which bear red flow- 
ers, that color being dominant over white The seeds 
produced by this first generation of red-flowered Indi- 
viduals, howe^ver, generally produce a progeny, three- 
fourths of which are red-flowered while the remainder 
bear white flowers. Blmliar behavior ie exhibited by 
many other qualities, although the division of the 
progeny does not always follow the simple formula 
noted. In addition, he brought to light many Impor 
tant things oonceming xenia, atavism, derivation of 
economic races of planta. and effects of selection, of 
prime Interest to a wide range of scientists, and to 
horticulturists, agriculturists and plant breeders As 
may be seen, however, these results are to bo consid- 



PBOF.- HUGO DE VRIES 

ered as no more than by-products of his cultures, since 
much more Important things were the center of atten- 
tion Eau-ly in the eighties, a series of observations 
were begun In which the successive generations of 
about a hundred species of plants were followed In 
order to ascertain exactly what resemblances might be 
found between parent and progeny in guarded and 
pure lines of deecent. The behavior ot one plant, a 
large evening primrose, Oenothera T,amarckiana, 
which had begn totrodooed Into Europe In the seven- 
teenth oentury, Stored phenomena ot unusual Interest, 
since it was aaan to rlae to several sports, or 
salts, or mutanto which differed distinctly from the 
ancestral form, and these new forms bore distinct 
qualities which wsre Uhtotalned In direct descent 
It Was upon pitch toots that De Vries founded his 
theory of tbs cadgto' of new speclee by the sudden 
originatioa or dhuppsarnaoe of qualities in organisms 
The blologliMd mhUc rsoelved these generalisations 
with IndtffCreiids. to addition to the inertia of old 
Ideas, some chttoW ngtioasHsUe prejudices found ex- 
pression. As PBphy Itogltsh naturallsU and scholars 
to other hranskMi fought the idea ot natural selection, 
when pretwtod 1^ ©arWln, with vicious unfairness, 
so now a slmttor element wee responsible for much 
orittclwa, r ee siitfB l ot shythtog which might modify 
the Sfttttude M the world toward Darwinism, an atti- 


tude still recognizable In rurrent piibllrattons The 
writer of this note had the pleasuie of preHcntlne 
a summary of the mulatlon Idea of e\ol\ition. with an 
account of the experimentation upon wlilih It was 
based, to a meeting of botanists In the New York Ho 
tanlcal Garden In 1902, at which time some ciilInrcH 
of the Ornothrrag from seeds furnished h> Hrof 
de Vries were begun, which. It is Itelleved, cniiRtitiite 
the first demonstrations of the main theslB oulHlde of 
the Botanical Garden at Amsterdam These experi- 
ments In New York confirmed the facts obtained in 
Amsterdam In every Important particular, and tlieir 
publication In 1903. found a rapidly growing Interr'st 
in the subject In America Prof de Vries was conse- 
quently Invited to give a series of leetures In various 
Institutions from the Atlantic to the Pacific, receiving 

a full measure of recognition in atadeniic 

honors, whnh have been followed by similar 
expressions of appreciation from learned 
bodies all over the world 
A full, nontechnical exposition of the 
mutation theory was given at Hie Pnlverslfv 
of California In the siiiiimer of I'liH and to 
the writer fell the iileasure of piitllrig these 
lectures Into book form under the title of 
"Species and Varieties Their Origin bv Mn 
tatlon” This book came to Its second edi- 
tion within a tew months, bidng stvled the 
"most notable sclentlfl' book of the year" 
by a competent reviewer, a statement ap 
parently justified by the fact that It has 
since been translated Into Dutch French, 
and German 

A large number of the Investigations 
which were begun as a result of his first 
visit to America profiled bv his second visit 
In 1906, and he has had the exceptional 
opportunity of seeing his observations re 
pealed under the widest variety of (linmtir 
and other environmental conditions These 
confirm the slgnlflranee of the farts upon 
which the mutation theory was founded In 
addition to the sports or nmtHUls of the 
evening primroses which formed such an 
Important part of the original evidence upon 
the subjeet, similar phenomena have been 
observed In many other seed plants and 
among the lower forms Including the bac- 
teria The origination of new rsfps or 
species in animals Is not so easily oliserved, 
but still authenticated Instances are accu- 
mulating That new qualities suddenly ap- 
pear In linos of descent Is no longer a ques- 
tion, hut It Is still to be determined how 
large a part such action plays In the gen- 
eral scheme of evolutionary development 
Any dlsruselon of Prof de Vries's work 
raises the question at once as to the rela- 
tion of the new Ideas hv has formulated to 
the older conceptions of Darwin Ono the- 
ological author has gone so far wrong as to 
write "The death-bed of Darwlnlenr' by a 
misapprehension of the meaning of miiia 
tlon Darwin would have evolutionary 
progress by the selection and survival of Infinitelv 
minute divergences through thousands or hundreds of 
thousands of generations, arriving finallv at types 
widely different from the original De Vries holds 
that the organism fluctuatPH steadllv about Us 
average or norm, from which It does not depai t 
beyond a certain limit, but the line of ,li - 
scent may, at any time. Include Individuals possess- 
ing new qualities not shown in any degree hy the 
parental strain Selection decides . between these 
forms and those previously existing, the fittest of flu' 
types surviving. Instead of supplanting the thcoiv 
of natural selection, the mutation conception hup th 
actual force of coming to Its support at a time v\hcn 
many of Its generalisations were being recognl/ed aw 
notably inadequate to the full Interpretation of Knowu 
facta. The mutation theory defines more accurately 
the manner In which selection may act In addition 
to offering an explanation of the manner In \vhl( h new 
capacities or qualities may arise 

Although now In hla sixty-third year and nearing 
the age of academic retirement. Prof de VrIcR Is deeply 
engaged in experimentation, and the ruKuicB In ih(^ 
Botanical Garden at Amsterdam may yet ' leld resultH*^ 
of a theoretical and practical Importance In evolu- 
tionary science, scarcely less than that of pangenesla 
«Tvt mutation. 
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Antarctic Expeditions, Past and Present 


Some Heroes of Exploration 


from human habitation, explorer kno\^n to him had travolod In thl« reslon. 


he determined to seek high altitude* t 


foi bidding James Clarke Roas, a nephew of Sir John Rosa, the the Balleny lalanda, and with little difficulty aaUp 
twine In aretlc explorer, and one who luid several years of into a new sea and discovered land extending frq| 

<>xpU>rerB. aretlc experience, left Tasmania In 1840 In command Cape Adaro to the volcanoes of Greboa and Torr^ 

eais have of the "Krebus" and ‘Terror" The primary object 77 degrees south, a distance north and south of 

hospltablo of the expedition was to make certain magnetic ex- proxlmntely four hundred miles. He thus nsachedJ 


L’etod ploratloiiB In the extreme south In 1 


dtnary materlnl leward 1 
an Ideal goal, the thirst fo' 
tintlflc exploratlnn, ,uul n 


thc> should months Robb rc’tiirned to leport the rxti aordlnary re- 
ath In tlmlr suits of his expedition Hla course will be Been Indl- 
i that they rated by a tortuous white lino tangled over the Robb 


I than five point considerably farther south than any attained j 


Fully Informed concerning the dlacoverles of Wtlko 


Ht,n at home lii safelv and conifoil, rc'adlng the 
\ of their doings, to catch some faint spark of 
cl loll from tli(' (‘xiilolfa of those gallant men and 
IS we also ic'aii the niatcrlal beneflts which flow 
Dull sciiuitlflc labo'h 

first antnntic expedition falls Into that period 
Is hci peculiarly replete with Important events, 
n Die woild of politics and in the lealm of sc 1 
Wi- rend In a leaflet Issued by thc> American 
in of Nstiiral lllatory, that In 1772, Capt 
of the Hrlllsti Navy, was c oinmlsstoned hy the 
altv to command two vessels to examine Into 
u'HlIon of the existence of ,i great sciuthern con- 
He sailed from Plv mouth in Tiilv, learhed 
Town In Oclnlic', iiiid entered the urea ohown In 
nnt imge llluHtration ne.u the 2U|h meridian 


' then fiitnc-d nbtupilv south, ami on Jan 
ITV'l was the- 111 St pel son In rros>- the ant- 
c Cook contlniiecl hla travels, the line of 
Ilf seen again and again in different por- 
le accompanvlng map fhouglc part of his 
oiilslcle Die area cciverc'cl thc«rein In Jan- 
be leuchecl his fartliest soutlierly jioint, 
IP minutes, near IIP degres's west a rcc- 
was nnt broken foi half a eentnry It 1» 
that Cook, the first succ'essful aiitarcfle 
ot cmlv completed the- circumnavigation of 
ic but pioved the noin'xistc’iic e of any ant- 
I maas exlc-ndlng north of the antarctic 

South Pole expedition of any lmpnrtiinc‘0 
1 nut iinclet the patioiiage of Alc'xander II 
who apiinlntc'd llellingshausen to the com- 
'1 c'Xiilnrer sailed In Januarv, 1820. with two 
!ls course algo will be found akelehed on 
lanvlng map He crossed Ibe antarctic clr- 
Ix tlmeu, and dlscovcied Petei Isluiid, the 
eilv land then known He did not, how- 
ite as far south as Cook, but cmly reached 
52 minutes 

an Knglishman namcul Taniea Weddell, 
small se.iling vessels southward through 
Ic h Isars Ills namc>, to 74 degrees ir. mln- 
a iiolnt 211 nautical mllc's m icrcT the pole 
1 fuithcst travel, thus breaking Die reeoid 
ocicl foi nearly fifty vc'ars Weddell’s c ourge 
n on till mail near the horizon a little to 



Capt. R. F. Scott, leader of a British antarctic e 
pedition at present under way. Mount Erebus 
in the background. 



The “Deutschland ’ ot the Gsrman antarctk ezpodition. 


In 18 1'), I, lent Charteg Wllkcts 
at the head of Die United States 
exploring expedition, with a squad- 
ron of six vessels iiooilv equipped 
and yooily aduiuc cl foi polar work, 
entered the snulli imtai regions 
from Tlorra del Fuego Hts toiirse 
win he seen on the accompanvlng 
map, approaching the luUnrctb con- 
tinent near the centiT of the map 
and foIlow’lDg the coast line west- 
ward fto the right). In hla jour 
nev thrsuilh what Is known as 
Wilkes I4md, he took a course 
mote southerly than any prevlou* 



Limgltiiillwtl McttOB tWougii the “Deutsehlind.” 

J fiBiiUI ttloot), 4 , 0«p»sl»’« btlSgs, B. Ventilator. « Kltehansnc} 7. Dvfaganddtii 

8. lUvh. 8o. I’nrop. g Laborsfeiy, MtBoese otablM. ll Ibij krni^. JJ, ProvWont. tB, T4nW , 
M Sinall nnilllery bollor for tiiedyusmo. ]|l.'Oaal. IS. Provlalona, IT, 'VsrioM UteDStfi. ts. Xea'S 
qaarten. It, Rmtiicttaa *0. (’halii baltut. 

AWTAUCnC EXPBPn^NS, PAST AND PRESENT 


Unary re- provlous explorer* He Anally reached England m 

leen Indl- September, 1848, having been absent for more 

the Ross four years. jL 

In 1874 the flrst steamship, the British Teasel "Cli 
if Wilkes. lenger," entered the antarctic It was also the *rst » 
be eejuipped with adequate sounding and dredging 
paratus As a result of the "Challenger's" InvestigZ 
tlons the existence of an antarctic continent vri£ 
proved, and the fact that a wealth of animal 111% 
covered the floor of the south polar seas was welk 
CBtabllshed The course of this expedition unde% 
the command of G S. Nares appears on the map nea% 
the upper right-hand corner. ^ 

During the last quarter of the nineteenth eentury|^ 
with the waning of the whaling Industry In the north* 
and the rei>ort of the existence of large numbers 
whales In the south, the small steam whalers' of Sco% 
land and Scandinavia made several expeditions ln|| 
the antarctic. Among these was the “Jason,” coX 
manded by Capt Larsen, whose course appeafi 
near the horizon to the left of the center of our ma% 
Larsen discovered the flrst antarctic fossils, which 
proved that at least part of this region Is not volcanic. ^ 
During the years from 1902 to 1904, Capt, R. F, , 
Scott, c-onimamllng the "Discovery,” a well equipped 
vessel manned by British navy officers and bearing a 
scientific staff of well qualified men directed a south 
polar expedition In which among others Bhackleton 
took part. On November 2nd 1902, Scott, Bhackleton, 
and Wilson began their heroic sledge Journey over the 
polar Ice to the south, a distance of 380 miles from 
their ship They planted the British flag at 82 degrees 
rtic ex- minutes south, The following winter was si>ent 

rebus antarctic under conditions of intense cold, the 

thermometer frequently registering fifty degrees he- 

low r.ero and even reaching 68 degrees It appeared 

at one time as if the "Discovery" must be abandoned, 
and the crew return on one of the relief ships that 
had been sent afti-r them But on February 16th, 1904. 
she was released from the Ice and sailed for home, 
Scotfs course will be seen Indicated, extending roughly 
along the median north-south line on our map. 

A Scotch expedition explored the south polar regions 
during 1908-1904 and among other things discovered 
Coats Land The commander was W S Bruce, and 
his course appears right In the center of the horizon 
In our Illustration 

We come now to the last and most successful of all 
the south Mar expeditions Early In 1908 Lieut. 
Bhackleton on board the "Nimrod,” with a party of 
about fifteen men, dogs, Sllierlan ponies, a motor car 
and other equipment, enterc'd the antarctic regions 
near the Igoth meridian. Passing through Roas Sea 
and along the edge of the great Icte barrier they al- 
most reached King Edward VlL Land but found fur- 
ther progress In that direction blocked by impenetra- 
ble pack Ice They then proceeded to Cape Royds near 
the volcano, Mount Erebua. Here the "Nimrod" left 
them and went north, to return the following spring 
Relatively elaborate winter quarters were established 
at Cape Royds In a specially designed hut made of 

fork In March, 1908, a party of six ascended Mount 

Etebus to Its summit, 18.500 feet above sea level. 
psdlMon. On October 5tb, 1908, a party of five started on lU 
Journey to the South Magnetic 
Pole, which was reached on Jann- 
- ary 16th, 1909. The position- of the 

magnetic polo was determined to 
be 72 degrees 26 minutes south, 
166 degrees 18 minjitM east 'The 
south point of the compass always 
turns toward this point There- 
fore, between the South Magnetic 
Pole and the South Oeogritphlo 
Foie the south point of the com- 
pass Is directed due north. This 
psrty, returning to the coast Feb- 
ruary 3rd, waa v<ok«A Jiy the 
"Nimrod" and Uken to ROyds. 

, On OctoMr Mtft, 1*^, Sftnckletqn 

«»" nnd three otherii— ♦Itk a guppott. 

msnd dtsssfr. 7. Dvisgawidtu peWy of flvs, WWdh tamed 

ja Provisions is, T4nw, h*<* NoVetobtir OBt fttf tl|* 
r, Vsrion* Bteosin. ra»iin8» South Oeogmpl^' jPdle, 

lowed, roughjy, 

lESENT oMt uatU ia laMi 
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Scott’* tarth«*t south — 82 degrees 17 minutes 
gptb. Christmas day tound them at S& degrees 56 
^nutes South, and by 9:00 A. M., January 9th, 1909, 
ifeey had reached 88 degrees 28 minutes south Beyond 
#lis point they could not go on account of the hard 
traTSlIng and the eitbaustlon of their food supply No 
mountains were visible beyond, and it Is probable that 
the South Pole Is situated on a level plateau 10,000 
to 11,000 feet above sea level After an extremely hard 
return Journey on short rations, Oape Royds was 
reached March 4th, 1909 The "Nimrod" and the sup- 
porting and relief parties were there waiting, and 
the next day all started (or home 
In addition to discovering the South Magnetic Pole 
and reaching a point within 110 miles of the South 
(leographlc Pole, the main results of the Journey were 
the finding of coal (showing that In the past this re- 
gion enjoyed a mild climate), the procuring of a 
complete meteorological record and the discovery of 


this sector of the circle" Dr Chanot has |)resentcd virtue of lia cluHlldly, 

an account of his travels In popular form In a very loe bottci than a 

Interesting book publlahed under the title “The ‘Pour- apt to be Hiniply , ut bj 

quol-Pas' In the Antarctic " 1b pressed up out of th 

No lees than five south polar expeditions are at rigged as a thr<‘<- niaste: 

present in progress or contemplated An English auxiliary engine wblth 

party Is out under the command of Capt R F Scott, ship Independeni of tin 

while a Norwegian campaign Is headed by Amundsen 188 7 foot, the be.ini me 

Recently Sir Ernest Shackloton has made an appeal 22 6 feet The tonnagt 

on behalf of an Australasian antarctic expedition under engine Is capable ol dev 

the command of his old comrade, Dr Douglas Mawson, The propeller 

whose desire It Is to chart a stretch of unknown coast- the deck when 

line some 1,200 miles north of Cam Scott’s objective. Ice The ruddi 

and to check the readings made by former expeditions of the Ice, 

at and near the south pole The greater 

The Japanese also are now for the first time enter- taken uii by t 

Ing the field, Dleut Shirhase being expected to start the drinking 

out from Sidney In September There seems to be a three and on 

general Impression among connoisseurs that the Jap- planned to last 


eight distinct mountain ranges varying from 3,000 to 
12,000 feet In altitude 

Into approximately the same period as Shackleton's 
expedition falls Charcot’s voyage on the “Pourquol 
Pas” In the Antarctic (1908-19101 In sportsmanlike 
spirit this French explorer refrained from entering a 
region wthlch, as he considered, had Iteen “staked out” 
by the British expeditions “I resolved,” he writes, 
“to return to the region which I had begun to explore 
on the ’’Francals'' In 190,8-1906, 1 o,, that mountainous 
projection, due south of Oape Horn, Improperly known 


anese expedition Is not properly qualified for success- 
ful work, 

A German expedition started out from Hamburg In 
May of this year under the leadership of Dr Fllrbner 
and Capt R Vahsel The principal object of this 
expedition Is to determine the relation of the eastern 
and western antarctic continent and to ascertain 
whether they are continuous or separated by water 
A somewhat detailed account of the plans and equip 
meut of this expedition Is given In Die Vmirhau, from 
which our Illustrations of the "Deutschland,” the ves- 


Interlor is well brought out In one of our IlluBtratloiiH 
The cost of the expeditions Is estimated at 1,176,000, 
every cent of which has been rontrllnitcd from jirlvate 
funds 'The slcdgo Journey Is planned to slarl from tbe 
Weddell Sea (as Indicated on our mail) The final 
equipment of tbe ship for Its Journey will be made at 
Buenos Alreg where u part of the provlhlons the auto 
mobile sledges Maixliuilan horses and Eskimo dogs 
will be taken on board The bo, it Is lighted bv elec- 
tricity, and a iiowcrful w'liclcas telegraph apparatus, 
whbh will maintain ( oniimin leal Ion with South Amor- 


und«r the general name of Graham Land My exact sel which is to carry the explorers, are taken The lea The crew numbeis thirty live and the iirovlslnns 

object was to study In detail and from all 'points of "Deutschland” waa originally built In 1906 as a whaler, fake up 2on tons of the ship's spai e The plans are 

view as wide a stretch as possible of the Antarctic In and Is conatruoted wholly of wood, as this Is found, by laid with i harartcristU German thoroughness 


New Atlantic-type Locomotives for the Anglo-Scottish Expresses 

Increasing Use Abroad of Larjfc Boilers and Heavier Loads on Drivers 


T he North British Railway Company has this au- 
tumn Introduced six Atlautli-type locomotives 
for hauling the Waverley expresaes They were 
built by Measra Robert Stephenson t Company (Lim- 
ited), of Darlington, Knglaivd, to carrj a 20-ton ad- 
hesion load on each coupled axle, which weight Is 
usually regarded as tbe limit tor British railways An 
adhealon load of 40 tons In a four-whoel coupled loco 
motive for Great Britain needs largv^ (yllndera, and 
the dimensions here employed, viz , 20 Inches by 28 
Inches, could not be excet'ded without throwing an 
enormous atraln on the steaming capacity of the 
boiler The long pUton-stroke facilitates easy start- 
ing, and, with the relatively largo cvllndor diameter, 
provides an ample volume for the expansion of steam, 
•0 that a low terminal pressure Is assured without 
resorting to comiioundliig The cylindi'rs are carried 
outside the frame* and steam la distributed to them 
by means of piston valves actuated by Stephenson 
link motion The cylinders are 6 feet Inches 
apart between centers, and the pistons are provided 
with tall rods working In tubular sleeves The main 
frames are set In at the rear of the bogle to permit 
of greater side movement on the part of the latter 
The coupled wheels are 6 fe<>t 9 Inches In diameter, 
the bogie wheels 8 feet G Inches In dlamctei and the 
trailing wheels have their axle iKixea carried In out- 
side framing, so that neither the length nor the width 
of the firebox, which la of the Belpalre type, need be 
restricted The grate area Is 28.6 square feet The 


By Frederick C. Coleman 

boiler has an outside diameter of 5 feet 4% Inches 
and the barrel is 16 feet inches long botween tube- 
platea Its center Is 8 feet 11 Indies above the rail 
level and the working pressure Is 20(1 pounds per 
square Inch 

The total heating surface amounts to 2.266 C square 
feet The firebox eontrlbules 184 8 square feet, and 
the tubes, 267 In number, and 2 Inches In external 
diameter, the remaining 2,071 8 square feet The en- 
gines are each fitted with lomblnatlon Injectors and 
lever reversing gear, and are provided with a steam 
cock with a reducing valve on the tender for carriage- 
heating purposes Sandboxes have been provided for 
the leading and driving wheels, the sand being blown 
on to the rail by air piceasure The engines are 
equipped with standard Westlnghouae brakes, and have 
a vaeuum ejector and train pipea, so that they may 
handle vacuum brake-fitted trains. If necessary The 
weight empty Is 67 tons 2 hundredweight, and In 
working order 74 tons IB hundredweight, this last 
being distributed' On the front bogle wheels, 8 tons, 
on the rear bogle wheels. 8 tons 7 hundredweight, on 
the four coupled wheele, 40 tons; and on the trailing 
wheels, IS tons 8 hundredweight The tender la of 
the usual six-wheeled pattern and of the standaid 
North British Railway type, and It has a tank 
cairaelty of 4,200 gallons of water and 7 tons of coal, 
the weight In working order being 46 tons 5 hundretl 
weight. In running order, these Atlantice have an 
aggregate weight on the rails of 12i tone, while the 


engine length Ib 38 f(>ot Gi Inch, the total wheel base 
27 fpc‘1 91-j Ini hes and the length over buffers Gli feet 
14 inch 

Three Million Matches a Minute 

I T has been eHtimateri that, for each minute of time, 
the civilized nations of the world strllcc three million 
matches This is said to be the avenige for every 
minute of thc> twenty four bonra of the (ln\ Fifteen 
huncired billion is the- ntuiiht r tor (be entire temr and 
those iiersons who live iindei the American Hag are 
chargod with the (onsumiitlon of onc-balf of this 
amount 

The Importance of the industry which turns out the 
little splinters of wood tipped with sulphur or some 
other material Ignltc'd by frb lion. Is only lecogntzed 
when the average amokci IricB u) cnntc-miilate bis 
predicament If be bad to go bni k to the time when 
he had to coax a spark from a lludci-box Small and 
Insignificant as it is, the match demands as mm h 
attention In the choice of (he wood Involved In Its 
manufacture as any other forest product Onlv the 
choicevst portions of the best trees are suitable Bap 
wood knotiv o! ci oas grained timber will not do In 
stead of being a by-product, the little match is turned 
out at hundreds of mills over the (ountrv where the 
by-products are bulky objeMs like doors sash, shingles, 
sidings, posts, and cord woods The pines linden, 
aspen, white' cedai. poplai, bln h ami willow arc thi' 
most suitable match timbers 
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Abstracts from Current Periodicals 

Phases of Science as Otlier Editors See Them 


InKtanlaneous Roentgen Ray Phetography 

rp 111 ^iiiiiUKhM (if Homtgeii lay BklaKraiihfs of partB 
1 ill III. liiidv 1 h often impaired by voluntary or 
iivnliini.iiv inovi ini nth of tb(> patient Tbla dlfflrulty 
MMilil mil (Aist If ■'Inhtantaiii-oiiK" or exreedlngh ahorl 
vi'M iirit< rntild 1)0 hiiliHtli ut.'d for the ustial “time" 
MMisiiics In order to obtain llocntKcn rayg 


Till KrlntiKcii Ann of Rplmger Cphl^art ft 
Sihall lias rinonllv put upon the market an 
aiiparato!) In wbiili tbe hlnsle wave or “ttnl- 
piilse’ 1 r produced by means of n gpoclally 
(ongtrnrted Internipter This device coiiKlatH 
of an amnlKamated ropjier rod, surrounded 
by a closely tilting gheath of insulating ma- 
Icilal, and dipping Into a Nesael which ron 
tains mercury, oovcred bv alcohol 

When the rod is drawn out of the mor- 
eurv it draws some of the latter after It Into 
ttio insulating shealli The heat develoiHsl In thi 


ployed caiiges the column to break with explosUe vio- 
lence. and drives the imicury downward with great 
velocilj which Is Imrensed b\ the heat of the self- 
Induction siiailc which immediately follows the rup- 
ture of the men ury column The primary < ireult 
Is eonsequenllv liiokcm with extreme suclilenniiBS, In- 
deiiendentlv of tlic' a|ieed with which the rod la raised, 
and a sparlt of corresponding liiiensllv jiaasc's Isefween 
the secondary terminals Fig 1 shows the appear- 
ance of this spark In ordinary conditions and Fig 2 
shows the deformation Jirodmed by placing the spark 
gap In the strongest part of the coil’s magnetic field 
A Roentgen tul>e cm Red by this single Induced waye, 
or '‘unlpulse" omits Roc'ntgen rays of snffliient In- 
tensity to make strong skiagraphs of thick parts of 
the body (Fig 3) In l/2(tii second 


Why Fog Signals Fail 

I N a chatt published hv the TTnlted 
States Weather Rnreau, and reproduced 
here In abridged form, Prof A O McAdle 
discusses boiui of (he phinnmena pre- 
sented bv fogs and the difficulties and 
dangers which at iso theicfiom to navi- 
gating vesH(ds, es|K'claIlv imai shore 
Thc> fogs of ttio Riic’iflc , and tspoclnlly 
those on Ihe coast of t'allfornla, Oregon 
and Washington, iiregent some idiaracter- 
Igtic features of (lielr Own They are 
low lying depiM' and of frequent and reg- 


clepth from TOO to 1,700 feet, 
y reac lies fni inland On 
one the velocity of the wind 


'■00 f(sd In height, comes through 
Iclen Out", lanslng a fall In tem- 
c- to iibont that of the sea, namely, 
F The upper level of the fog 


arly always poasible. by aendlnK out a look-out, to The M«mtnvly unaocoontftble tiUliir» of fof , 

t above the level of the tog and thus obtain proper at the orltloal moment boa been a source of much 

tringa With the summer aftornoon aea-fogs this perplexity sad serious disaster. It not iafreqttently 

out of the question. The distance which the fog happens that the master Of a veMel will testify that ' 

tends seaward is not definitely known, but It Is the fog whistle could not be faeOrd, while llght-hoUSe , 

)U'ght that an average would be about 60 miles. otBciols will maintain with equal posltiveness that 

there was no failure to give the proper slg^ 

nal. It Is now known that both sides may 

have been correct in their statements. If 
sound travels through a medium, such as olr, 
the density of which varies more or less from 
point to point. It Buffers s refraction, or, In 
other words, the line of propagation Is not 
a straight tine. Xa a result of this It may 
occur that a sound wave, starting from some 
point on the snrface of the earth. Is defieoted 
upward, so that a person stationed at some 
distonoe on the snrface of the earth will re- 
ceive no Indication of the sound wave, which 
passes over him, above his bead, leaving hltn 
unoonsolouB of the disturbance. 

Another posAlble cause tbroogfa which sound 
signals may become Inaudible at certain 
Fig. 2.— Unlpulse spark in Fig. 3.— An instantaneous points is the reflection of sound from 

magnetic field. skiagraph. sharply defined clouds or banks of dense fog. 

Such reflection may have the result that at 
ere are luHtanc eg yvhen a fog has l>een reported certain points the direct wave and the reflected wave 
mral hundred mlleg off shore Just neutralise and the sound becomes inaudible 

A’hethcr a fog appears for a few hours at certain The troubles to which air signals are subject are 



Fig. 3.— An instantaneous 
skiagraph. 


There are InstaTu es yvhen a fog has l>een reported 
Dcvcral hundred miles off shore 
Whether a fog appears for a few hours at certain 


r regularly through completely < 


the summer afteriiaons and the winter mornings, as 
along the Pa( lfl< Coast, whether it forms sharply de- 


ercome when water Is used t 


mltting medium The success of submarine bell sig- 
nals has beeu so marked that In time the siren signals 


fined streaks and strata, as at San Francisco, or lies through the air will probably become of secondary 
In undefined banks, ns off Newfoundland, In either Importance Where both signals can be employed and 


cusi' It Is due to a cooling of the air and consequent 
condensation of water vapor The cooling may be 
brotight about by elevation and expansion or by rapid 
ladlatlon oi by mixture yvltb a cooler mass of air or 
(ontact yylth a cooler surface The water vapor con- 
deiiBCs on minute nuclei which mav be exceedingly fine 
dust or possibly Ions 

The moinlng winter fogs aie low lying banks of 
(ondciiHcd vapor which, as a rule move from the 


‘ air and consequent used simultaneously, a careful determination of the 

’he cooling may be interval between the receipt of the two signals en- 

tpsnslon or by rapid able* the mariner to obUin some indication of his 

ooler mass of air or distance from the point of starting of both signals, for 

he water vapor con- obviously the time which elapses between the receipt 

V be exceedingly fine of the two signals Is the difference between the time 

taken for thebaic signal and the water signal to reach 
low lying banks of him. Now the velocity of sound In air Is about 1,100 

lie move from the feet per second, In water almut 4,700 feet per second. 


« probably formed by a cooling From tbes 




data the distances may be computed. 

The same principle can be applied with 
still more satisfaction if one of the sig- 
nals Is given by wireless telegraphy and 
the other through the water. It is claimed 
that the bolls used as submarine signals 
can be heard farther, under ordinary con- 
ditions, than the siren, and furthermore, 
by means of a special telephone appara- 
tus. It Is possible to determine the direc- 
tion or the origin of the sound. The re- 
ceiving apimratus oonslsU of two tanks 
placed in the hold Of the vessel below 
the water-line. These tanks contain mi- 
crophones Immersed In liquid and con- 
nected to the pilot house. An Indicator 
box shows the side on which the respond- 
ing telephone la connected, and the mas- 
ter Is thog able to ascerUln the direction 
from which the signals come. 


that above tbe fog !< vol the alT Is cloudlcfiB and the 
afternoon teniperatuic langes from 80 deg F to 90 

deg F 

While the PBcifl( fogs o({iir with i)<»ciillar regularity, 
thoee of the North Atlantic roast, though at tlniea 
persistent, arc Jrregul.jr tinth an to the time of their 
occurrence and their dunitlon The North Atlantic 
("oast togs are probably dm to thin strata of warm 
moist air passing over the leld water surface The 
Bummer afternoon sea fogs of the paclflt are also 
quite dlfferentjifrom the winter morning fogs The 
latter lie lovt, close to the surface of the water, and 
do not average more than 100 feet In depth It Is 


due to radiation and contact, the land surfaces being 
much cooler In tbe early memlng hours than the 
water surfaces, owing to the high specific heat of 
water The summer afternoon fogs are probably due 
to cooling caused In part by elevation and expansion 
snd In part by mixing Fogs.'iw a rule, form when ■ 
cool air passes over warm, moist surfaces, but in the 
case of the fogs near the Golden date, San Francisco, 
whers the surface temperature is 66 deg F , snd the 
air temperature, at a height of 700 feet, 80 deg, F., 
condensation Is more proboMy due to a mixing of air 
currents having dlfflenint temperatures, humidities 
and velocities. 


The Rubber Suiqily of the Future 

T he Chemical Snaineer publishes an 
article by Mr Walter Freudenberg of 
Bremen on the subject of the future rub- 
ber supply. 

^be estimated planted acreages of rub- 
ber os given by three of the leading trade 
publications are as follow*’ TimHo Bttb- 
ber TraOei Diary, 776,000 acres; Ituiia 
ftiuWier JcunuH, 080,000 acres; Oummi- 
XeUiUiff (Berlin), 1,310,000 acres; Mr, 
Freudenberg Ukes the seodnd estimate 
os the boo^ for future yields, and give* 
the futures supply as follows: From Ma- 
laya, 70,000 tons; Ceylon, 18,000 tons: Dutch Indlea, 
Borneo, South MOra, and Burma, M.OOO tons; total 
•aBual supply of plantation rubber In 1810-17, 108, 000 
tons. To this must he added the prdhoble supply of 
wild ruMM*. Which until recently has besn about 70,000 
’toM ^ttually. Me conelders, however, that the supply 
from thls'aOBtree may decreoee, and rnittmatim only 
86,000 toBo, making a .groes total of 144(;00O tdoe In 
1810-17. Btotietici that tor th« year eadti|g 
80th, 1810 , a h»tw of 78.000 tone woe ueed, lAiO'irthf 
on Increase ot % pat eeat annuaUy d«rthi| the peat 10 
years: If this rote eotttlnuse, about 107,900 ton* would 
be retjnlred by l8l«-17. 


SOmiflC AMERICAN 


427 



Results of the Glidden Tour 


Lessons to be Learned from the Annual Automobile Endurance Contest 


I NSTISAD ot a dlBtlnctl7 tachntoal such ai 

VM held lut year, the OUdden tour of 1911 was 
nore of a pleaaare evont held tor the double purpose 
of omphaslslnc the good roads moremeat in the South 
and at the same time of glrlng the 1912 models their 
first practical demonstration. The distance coTered 
this year was only half that covered In 1911, being 
the 1,464 miles between New York city and Jackson- 
ville, Fla. 

The tour started on October 14th and ended 
October 26th In all some 77 cars were Included 
In the caravan, of which 64 competed. Fourteen, or 
about 22 per cent, finished with perfect scores, wheress 
last year, out of 27 oontesUnts, none escaped without 
penalisation. Instead of the rigid technical examina- 
tion that occurred at the end of the tour last year, 
the rules this year merely required the reaching of 
controls on time. The cars were divided into teams 
of three, the winning team, of course, being the one 
with the fewest marks. In addition to this, the Cham* 
her of Commerce of Anderson, S. C., donated a 11,000 
prise for the oar having the best score. 

The first few days of the tour were very enjoyable, 
but the touflsts encountered a cloudburst st<iKoanoke, 
Va.. after which they were obUjjed to travel through 
exceedingly muddy roads, as well as to ford streams 
at several places. That they succeeded in doing the 


latter with the water almost up to the frames of the 
cars in some instances, si>eakB well for the manner 
in which the carbureters and magnetos are jiroterted 
in the modern automobile 
In our report of the tour last year a warning note 
was sounded regarding that most important part of 
the car — the steering gear The breaking of steering 
knuckles or the failure of other parts of this giar 
were in 1910 of much too frequent occurrence This 
year but one such accident was reported, but that, 
unfortunately, was a fatal one On the day before 
the tour ended the paeemaking car of J P Walker, 
in which the owner, his wife, and S. M Butler, chair- 
man of the Contest Board of the AAA. wore riding 
08 passengers, ran off the road Into a field and upset 
when going at high speed The chauffeur escaped 
unhurt, but Mr. and Mrs Walker were both severely 
Injured, and Mr. Butler was crushed beneath the car 
and killed. The accident, which occurred at Tifton, 
Oa , after the 42-mt1e run from Cordele ha<l been 
made in an hour, was caused either by the Bte4Tlng 
gear giving war or from the car becoming unmanage- 
able when driven at high Bi>eed through deep sand 
The chauffeur claimed the former was the case There 
was a groat deal of racing throughout the tour, and it 
is a wonder that there weie no otlier serious attl- 
dents. 


The winning teaiiiB, with the points charged against 


them, were as follows 

1 Tarrytown (3 Maxwells) ., 0 

2 Atlanta No 2 (3 Stevens-Dur} eas) ... 1# 

3 .Tacksonvllle (3 ('ad 11 lacs) . . 28 

4 Atlanta No 3 ('! Folds) 126 

6 Live Oak (3 Cadillacs) 279 

6 Nashville (3 Marathons) 609 

The fourteen cars whp 1) had i.erfei ( si ores wore 
made uj) as follows 4 Maxwells, 3 CHd)llal)^, 2 8tev- 


ens-Diiryeaa, 2 Fords, a ('ohmibl.i a Mfti hell, and a 
Flan dels 

The winner of the Anderson lro|)l)>, who was pkked 
by lot, was Governor Hoke Smith, of Georgia, with 
his Maxwell Miss Roberta Marks, of Atl)ens, Ga , 

was the only lady driver She piloted her sllver- 

l)lated Columbia, filled with several lady friends, 
through to the finish with a perb-c t score 

The fact that 11 of the M i>erfeel-s( ore cars wore 
low-priced nia< bines shows that the niodern light- 

weight touring lar, whlih i an is- bought for about 
61,000 is, if anythltig, more depeudahle than a heavy 
high-priced ma(hlne, eBi)e(lHllv w lien u comes to trav- 
eling at high speed over nmgh and muddy roads 

Undei such conditions the light car has the advantage 
in evi-ry way, and to make It all the better, it is the 
cheapest to buy and to lun 


Science 

Stamif-vsiidlat Maddasa in Um Osman Postal 
Ssrvic#.— Automatic machines tor selling postage 
stamps are now extensively need in German post- 
ofllcee, and have effected a considerable saving in the 
postal administration, although convenience to the 
public was the prime motive for their Introduction. 
Nearly 50,000,000 stamps were supplied by the ma- 
chines during the past year, their value aggregating 
about 1760,000 

Snrfadng Concrete Ktectrfe Light Poles With Mica. — 

Ground nrira is now being used extensively for sur- 
facing concrete In cement work. It has proved very 
effective for this purpose as it gives an artistic finish 
to the work, and adds life and sparkle to the surface, 
taking away that flat, dead appearance that is common 
to concrete. About five pounds ot mica is sufficient to 
cover 100 square feet. The electric light columns in 
Lincoln Park, Chicago, were treated in this way 
Crushed red granite was used with the mica, so that 
the finished surface has the appearance of polished 
granite. The granite and mica surtoclng material was 
applied to the inner surface of the square iron trough 
in which that part of the columns that was to extend 
above ground was cast When the trough was filled, 
the top or lid was screwed down, crowding the con- 
crete into all the lines and comers of the mold After 
the cement bad set perfectly, part of the mold was re- 
moved to permit the post to cure more rapidly The 
post was not removed from the mold until It had set 
for 24 hours at least, After it was perfectly dry the 
surface was scrubbed wltb muriatic acid, to remove 
the cement on the outer face of the granite and mica 
and leave a clean surface ckissly resembling that of 
granite. 

An Imperial CUnsss Prtntery.— A few months ago 
the Chinese government began to erect a modern 
prtntery that will require a total expense of 62,060,000. 
Construction of the building and installation of the 
printing-plant have been Intrusted to American archi- 
tects The present monetary gystem of China Is so 
compUoated that it it really a very emphatic hind- 
rance to the development of trade and industry In 
accordance with this system every individual province 
emits its own currency, and the stenfiard of value 
1# different in every proylAon. For a long time, conse- 
quently, a persistent effort has been made to devlee 
and Introduce a uniform standard of value for the 
wfiole empire, and the construction of the prlntery In 
Pekin beglSB the traaafonnatton of the ooDeotlve mone- 
tary system of OhlBA Two years ago the government 
sent Br. Chen to Bnn^ a^ America to study the 
taaidilwrry, and Its Installation, of the most sfllolent 
PrtBtertes In these eoantrlee. and In accordance with 
his ,|eport the govemmsflital prlntery of the United 
fitgtes in Waahtaffton was selected as a model. It is 
hopofi ttu« tiae ImiMiial OhiiMee Prlntery may be fln- 
within ttw Ttmri w ^t ll ewa begin work 
PhrliaiMat opsha’ t» ltl|. Bekldos other eaperta 
if# uMfiCVtoiu) hfiv* bm employed already 

^ nuffepylae. M the Plant and to ha* 


Engrineering 

Onr Exoelknt Lighthouse Service. — It Is a curious 
aliOtnaly that the United States, which posgesses the 
smallest foreign-going merchant marine In the world 
should possess the most perfectly-equipped and elab- 
orate lighthouse service to l»e found on the coast lino 
of any nation During the past half century this 
service has cost 6160,000.000, and its maintenance calls 
for the appropriation of about 67.000.000 annually 

Panama Exposition Memorial Toww.— A concrete 
steel tower, which will be the loftleisl structure, with 
the exception of the Klffel Tower, In oxlatenee. Is to 
he erected at San Francisco In connw'tlon with the 
Panama-Pacific International Exposition, whb-h will l>o 
held In that city In 1916 From the floor to the top 
of the figure of Victory, siirTnouuHng the shaft, the 
height will be 860 feel It is to consist of a square 
shaft upon a base 232 feet square and 120 feet high 
The shaft will measure 86 feet on each face Thu 
estimated cost of the structure Is 61,600.000 

Dally Eamiaga of a Locomotive. —A writer In the 
flmlicfly and ffaplKccrlsp Itevicw recently gave the 
Interesting results of a computation of the average 
dally earning capacity of the American locomotive 
The eetlmate took account of time spent in the repair 
shop, increased coat of repairs and renewals, and the 
coat of fuel.' water and the engine crew The average 
earnings per locomotive per day in the East are 
6124.84. and on the western roads, 6130 84 The high- 
est earnings In the West are those of the Santa Fe 
locomotives, which work out at 6140 63 per day The 
highest earnings In the F.ast are on the Central Rail 
road of New Jersey, where the average Is fl47 Ofi per 
day. 

Steam Tariifaw Improvements. —The superiority of 
the neclprocattog engine over the steam turbine w'hen 
a ship Is steaming at low speed is destined to disap- 
pear. At high speed the turbine possesses every ad- 
vantage; but at low speed it Is extravagant In Its use 
of steam. Of the aoveral systems of reduction gear 
by whlck tkn widely different economical sjyeeds of 
proiteUer and tnrbllke are sought to be harmonlxed. 
tb« eteotrlc drive seems to present the moat promise 
A better method would be the proper combination of 
reolprooatteff ) eaglnea for low speed and turbines for 
high epead. ^h« navy has under consideration a sys- 
tem of this kind which we hope shortly to present for 
the consideration of our readers 

Owr Now Thrwiffim-^nrret Battleships. —Plans and 
speclflcatlone are now being prepared in the Navy 
Department for the two super-dreadnought battleships 
authorised at the last session of Congress These 
ships, which will bs named the "Oklahoma" and "Ne- 
vada," will oWBtaln many novel featurea. the most im- 
portant of which will be the introduction of the three- 
gun turret^ at Which there will he two. containing six 
14-inch ffOttA The other four 14-inch guns will be 
carried to twoffoo turrets. The armor plan has been 
worked ont with great care; and we wnderstand that 
these ships will be protected by a thickness of face- 
hardened amor which has never been attempted In 
any battbrnhip to our own or foreign navies 


Aeronautics 

Results of the Tests for Military Aeroplanes in 
France. — The picllmlnury tests of the 2'.) i))a( limes 
entered in the (‘ompetltion for military amoplanes in 
France have ivsiiltod in the- cllmlnatlou of 6 of the 
8 monoplanes and 14 of (he 14 bljilanea Neither of 
the two triplanea — the Astr.i and llie Paulhail — was 
selected The machines whlrh were scheduli'd to par- 
IlilpatP in (he lliial 186 mile ajit-^-d i are on November 
4th were the Morane, .Nleiiitort and Deiicrdiisbln mono- 
planes. and th(' Cregoet, .Savury, H Farmau, and M. 
Farman blpiuuos We expect to piibllBli a complete 
account of theae tests In oni next Isbiip 

The Trans-continental Flight Nearly ra>mpleted.— 
On November Ist Avlaloj ('albraHh P Rodgers cov- 
ered 177 miles between VVIbox and Marbojia Arlz, 
and got within 4))0 mlleg of the (o.iHt At Tutaon, the 
halfway point, he met Roliert G Kowbr who ar- 
rived there Ot tobei 3Ulh on h's flight from the Pa- 
cific to the Atlantic, and who waa delayed wltb en- 
gine trouble and an accident upon restarting The 
two daimtleas Wrigbl pilnlR Rhook hands, congratu- 
lated each other, and hoped for bitter luck Rodgers 
found a nuneber of broken i oilers on the iirorM-ller 
chains of his biplane, and was delayed at the start In 
replacing thorn Then he had to lircast a 30 mile head 
wind and to climb considerHich to ged through the 
4,3.61-foot Dragoon Pass He fought a hc-ad wind 
throughout the entire- day, bis time cw rco/fc being 
1\ and jusl over 2 hours, leapcctively November 
2nd he flew 36 miles to Phceiilx In 35 minutes, and 
105 miles to Stovall In 118 minutes, aided by a strong 
wind He beat his special train by nvc-r two hours 

Recent Aeroplane Fatalities.— The last month has 
witnessed the leasHlng of the h)mclrc-d murk In 
aeroplane fatalities October 12th aviator l.cvel fell 
to his death In a Sav.iry biplane whbh he- was pilot- 
ing In the French army tests IDs spine was broken 
and he died soon after Two other Fiench aviators — 
Horta and Germain — also fell the dav previous Ono 
was killed and the other fatally injuied The hun- 
dredth victim of aviation was Hans Schmidt, who fell 
at Berne, Switzerland, on 0<-tober lift), and was In- 
cinerated as a result ot the Ignition of his furl On 
the 2l8t ult an aviator named Tac ks fell and was 
killed near Hamburg The loss which was most keenly 
felt In America, however, was occasioned bv the death 
of Eugene Ely, the Curtiss aviator, at Macon, Ga , 
on October 18th Ely was making one of those daring 
dips for which Hancllton becance famous w ben he nils- 
calculated and struck the ground wiMi leDlftc fnice 
He was thrown out and his neck was biok.-u Ely 
was using a machine without anv front contiol, while 
he had been used to a biplane with .» f)oiit horizontal 
rudder The slower resiconse of the foimo tvpe to 
a movement of the elevator was doubt b-'M K spnnslble 
for Ely's death, although the *lmm. ontt- i 'luse was 
the performing of foolhardy irlck-c On October 27th 
Jean Desparmet fell 600 feet In n 1 0O hnree-power 
Blftrlot military mouoplano at Rle Iiur while on the 
8lBt Prof, John J Montgomery was killed in Call- 
fomla. 
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New Development in Aeroplane Construction 

Three European Types Embodying Unusual Features 

By Grover Cleveland l^oening 
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HTc havi b<v>n brntight ou. In 
adliul lv|>€8 of aeioplanos t har- 
imi tun'd Iroin aco'iitpcl pracUcc, 
iiitoroBtliiK ones are the now 
, and tlio Short 'twin" m- 


Thn boal-llke body of thJa new type Is entirely tn- 
rlosed and 1 h capnclone to say the least At the front 
ig the motor, the aviator sita In the body between the 


I'p to a Tow iiiontliH ago, the aviation Industry 
,ih a wlinlr I'xbibltL'd w'orlt of iinn b Ingenuity and 
ilovciiK'Hd but was w'ofully lacking In those fine 
poliits of luiio I'ligliic'pi Ing that go to make any 
field of aiipllcd siU'iUf a bin l'■cs8ful one With 
the new I tins tliiit hate boon dc'veloped abroad, 
howeior, It aripiaia that thoughtless ropylng of a 
fi w siiMcsMlul ' liiienlH" Is giving way to a 
iiioio detailed .md oaiofiil study of the countless 
diffordit ooiiditlons ooi urrlng In the praotlre of 
filing upon which designs with definite ends In 
view arc' being iierfec-ted The Breguet biplane 
and the NIeiipoil monoplanes mav truly lie said 
to roprehont the pioneer stage of aeronautical en- 
giiioeilng, rc'prowntlng a& they did, a much higher 
state of developiuput than any other types But 
In France, osi>oclally. progress is rapid and It 
Is almost safe to predict that In a short time 
the \le\ii) 0 !t wdll he out of date Many weak 
features In this t}P'‘ have already been dis- 
cerned, notably the shaise of the body and the 
landing (hassls At anv rate, about the most 
hoiM'ful sign yi't exhibited In the progress of 
the Ihing InduHtrv is the design and develop- 
ment of aeroiilanes wcltli other ends In view 
than the mere ability to fly and to land with- 
out collaiising Kase of packing for Bhlpmeiil 
and spp4’d in erection and "tuning lip" are fac- 
tors of gnat lm))ortani'e that are recsclvlng 
careful c onsldei atloii Many dispositions like- 
ly to add to safety and a reduction In the 
number of pails with a view 1o simplifying and 
cheapening tuaniifuctiire ate beiriB clevelo|n‘d 
So It mav falrlv he sulci that we are beginning 
to emerge from tin' emhivo state of aviation to 
one that Is llkeh to hasten the advent of Its 
full ( ominerc iallzatlon 

Kac h one of the types described lien> bears 
one or tnoie dtsi Ingulslilng features and they 
have been admlrahlv adapted In prnetlc'u to the 
work for which the'y were designed 
The Antoinette Monoplane. 

The new Antolnetle monoplane, de- 
signed esiH'c tally lo take part In the 
French Milltaiv (’nmpelltlon, has nn un- 
usually radical aiipearaiic'e This ma- 
clitiie, prlmatilj Intendi'd for military 
piirpoac:B is ecjiilpped with armor plate 
protection about vulnerable parts like 
the motoi and chassis, hut ils most Im- 
portant feature Is the total ellmlnaticfn 
of cross wires struts and the like All j 

parts an Inc lowd — I'Veu the wheels and 
skids -with the icault that the resist- j 

anc e is gioallv decreased, but the jl 

weight Increased in addition a petu |'~'d 
liar wing section Is used, flat on the | j 

under side and curved on the upper j ) 

side This tviKv of wing section as 

learned from nerodynamlcal expcrl- 
mctils has a very had drift resistance 
Rl low angles and ,t very uniform ratcc 
of Chang.' of the ratio of lift to drift 



Drawings of Pivot monoplane with ailerona. 



British two-motor biplane constrneted by 8hort brothera. 


body 
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The 


■s Thf 1 I'nter of pressure 
■ of Incidence decre.vsc's be 
rs's do's not move Ixick as 
n other shapes This type 
111 . more more afahte and 
'slbtanc c The dlstrihutlon 

lio'wever ib very uneven, 

of the great stiength of the 
f all points, this is 

sc'lv thic k hc’Ing 

111.' iliHlde At 


Plan and elevations of "armored ’* Antoinette monoplane. 


■nlal fc 
ire imri 


entirely braced from 
the body the wings at. over two feel 
thick, something aUog.lh.T without 
precedent In aviation Tlicir (lihkness 
decreases toward tin tpis whi.h are 
about 8 Inches thiih The shape of 
each wing Is trapezoidal, and fh. v 
are at a large dihedral angle Thib 
adds to the q|gbllity in a calm, In a 
gusty wind' condition* arts., where a 
large dihedral angle is thought by 
many to he dangerou*. 



Side view of “armored” Antoinette war aarojpUtie. 

NOVEL FOBEIGN AEROPLANES 


two wtngs, imd at the rear are the rudders. The body , 
has a etreani line form, and a splendidly ahapeV 
prow. 

A two-bladed Normale propoller at the front 
pulls the machine forward. The motor Is a regu- 
lar lOO-horse-power Antoinette, but the machine 
will fly with a 60-horse-power motor 
The oddest feature of this type is the landing 
gear, whlcjh Is entirely Inclosed to within a 4f©w 
Inches of the ground, the landing wheels at the 
front ai'e six In number, three on each side of 
the center, incloeed In what Is called a "aklrt" 
At the rear are two amaller wheels. 

The dimensions are roughly as follows. Spread, 
flSVj feet, area of supporting surface, «03 square 
feet, length over all, 36 feet; width of wings at 
tips, over 9 feet, Increasing to almost 13 feet 
at the center The total weight. Including fuel 
and operator, Is nearly 3,4100 pounds 
The aviator obtains a view beneath him through 
a glass floor under his seat. For the reduction of 
raslstanoe, even the exhaust pipe* of the engine 
are inclosed in a stream line shield. 

This type Is certainly blrdllko In its app^r- 
anco and immense In size, but whether the 
great sacrlflces made to eliminate projecting 
spars or wires are wise remains to bo seen. 
For a purely speed machine It would bo wise, 
without a doubt There Is a large expanse of 
verthnl surface In this machine which Is likely 
to make It dllBoult to handle, eapeclally in a 
wind A number of successful flights have al- 
ready been made, however 

The Short Biplane. 

An aeroplane, equipped with two motors, 
which has already completed duration flights 
of over an hour and Is therefore capable of 
fulfllllng the conditions of the Gould T’rUe, has 
been builV In England by Short brothers 
In general outline It Is a biplane of the 1910 
Farmau type, equipped with two Sn-horse-power 
Gnome engines placed centrally one In front of 
and the other In the rear of the lower main 
plane at either end of a nacelle or Inclosed 
The front motor drives two propsllera 
by chains In opposite directions, pre- 
cisely ns on the Wright biplanes The 
propellers arc of high pitch, shaped like 
Wright propeller*, liut are at the front 
of the main cell, The rear motor drives 
a single low pitch proi>eller at high 
speed, as on the usu.il Farman type. 

It Is possible to operate either motor 
separately or both together The en- 
tire mechanism has worked to the ut- 
most satisfaction. Its feasibility being 
proved beyond a doubt 
The aviator sits In the nacelle, a pas- 
senger seat at his side The rudder and 
aileron controls are of the usual Far- 
man type. 

The landing chassis and in fart all 
details of construction are very strong 
With the immense extra power avall- 
able—- one motor alone sufTlrlng for or- 
dinary flight — this typo has the ability 
to go fast or slow, and, in addition, on 
occasion can climb with great rapidity, 
wltji its full 100 horse-power It is 
to be noted that the axe* of the front 
propellers and the rear one are not on 
the same level, This la designed to 
counterbalance the effect on the tall, had 
by the draft from the rear propeller. 

As soon a* the latter ceases to operate 
the Uftlng tall sinks, but the higher 
position df the axis of thrust of the 
front propeller* at once overoomos 
this. 

The dlmcn«lons are as follows; 
Spread, 24 feet; chord, 6% feet; sup- 
porting area, 435 square feet; weight In 
flight, 2,000 pounds. The speeds are 
■aid to Vary from 36 to over 50 miles 
an hour, depending on the mnouht of 
power ^i^d. 

The PIvet MotMfdaiifc 
A highly interesting monoplane hgs 
reooatly been brought out In FmaOe, 
known as tbs Pivot- Its dlstlngniultiAg 
faittursa an the use gtkreMi flog 
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MiiNITFIC AMEKION 


control it&d Vm in*iiaoi^ In which the plane# 

eed, 

ipM hody. ot strewn line form, auggeste a comblna- 
t|||b of the Deperdiueln and Breguet. The motor is at 
front covered by a well designed hood. The pilot 
fit comfortably seated at the rear of the main planes 
mlch are notched to enahU him to have a clear view. 
»he span of the planes is feet and their area 
J74 square feot The weleht of the machine is aliout 
-too pounds In flight. A 45-bonio-power Roseel-Pou- 
geot motor Is used. The wing section is of the now 
'lamillar Niouport type, the wedge-shaped entering 
^ge, however, being noticeably larger, and the re- 


verse curvatvira at the rear somewhat eharper. There are two v 

For some time, many engineers have been awaiting can bo efflcienti; 

the monoplane that should cease to have its planes least resistance 

braced by wires— tension members — above the planes, slon members u 

where they never receive any tensile stress except well above the jil 

upon landing. As soon as the machine takes to the members capaiib 

air with the full pressure acting on the surfaces, the out undue Itcndli 
wires above the plane are relieved of all stress and method that is 

must In conseQuence hang more or less loosely, thus below emh plan 

generating a considerable resistance it Is r<'cognlzed, to the chassis 
however, that In gusty w'eathcr, reversals of stress to be an c\(clic 

are likely to take place and tension members alone being n<M essary 

on the under side of the planes would not suffice ailerons lustoad 


t Preparations for Launching the “Akron” for Its Trial Tri[) 


Preliminaries for a More Complete Test 


1 that Mr Vanlman might, on the next Saturday, 
make a trial trip with his airship "Akron," familiar 
to our readers as the craft that is to carry Its cap- 
tain and crew across the Atlantic some time this 
autumn. White the public has been disappointed so 
far as the trial trip la conoemed, which, at the time 
of writing, has not yet taken place, the preparations 
for the trip and the attempt which was made to start 
out on It were In themselves of sufficient InWest to 
deserve brief mention In these pages. 

Early In the afternoon of Sunday, October 29tb, 
Mr. Vanlman began to make preparations to lead bis 
giant airship out of the shed and. If [tosslble, to make 
a trial flight The weather 

conditions were very fa- — — ; — ;; j— 

vorabte, though there was '■* , 

a slight wind blowing. . ^ 

sufficient to call for cau- ' ' 

tion In the handling of the 
dirigible as It emerged 
from the shed A large 
crowd had aeeembted In 
front of the hangar. Us 
front ranks forming a 
semi circle around the rope 
that had been put up to 
fence off the public from 
the space allowed for the 
launching of the airship 
Tlie preparations consumed 
a good part of the after- 
noon, hui finally the "cur- 
tains" that form the ‘door 
of the shed were drawn 
aside and, loudly cheered 
by the crowd of people, the 
leather-colored envelope of 
the "Akron" began to 
thrust Its rear out of the Uopyriyhi l«ji. by 1 

shed, as a gang of about Alrshi 

one hundred men, bolding 

on to the anchoring wlros and to the keel of the car, 
slowly moved the airship out Into the open. Even to 
those who had become quite familiar with the aspect 
of the balloon by frequent visits to the shed, which 
was ojicn to the public for a small fee, It was an Im- 
posing sight now to see the great craft fully disclosed 
to broad daylight, with the view unobstructr-d and the 
airship out In the open, apparently ready to be 
launched. This was the first time that the tialloon 
had left the shed, and the men handling It were 
largely new to the work, so that It was an experiment 
of some Interest In spite of a wind that was not 
by any means negligible, the oiteration was perfoi med 
perteelly and wlthoait a hitch About two thirds of 
the men holding the balloon were Aremen and police- 
men of the Atlantic OIfy force, the remaining one- 
third being made up of the regular workmen 

No attempt was made on this oocaslon to make a 
flight or even to run the engines, but* the dirigible 
was simply ted back into the shed Just as It had been 
brought out, and with the sanw success. 

It will be recalled that the airship carries two sets 
of propsltere— one with fixed axes and the other re- 
volvnbte In such a manner that the propellers can be 
made to exert their thrust In any desired direction 
The first set of propellers and Its engine seemed to 
work satisfactorily, but the right-hand propeller of the 
second set gave much trouble, its bearings giving out 
repeatedly vVhenever the engine was tried. The me- 
chaotes were kept 1>u#y upon this propeller, the work, 
belnf ckrvled on deop into the night and by the next 
morning, Mondl^, the lodltAtlona were that an actual 
trial would M wade fliat afternoon. As is not im- 
ttaaal to sndh oases, nawhetiess Uttte complloatloiu 
stfiw, delayed Ih* work, so that by the time 

h#t^ ytu ready eAWe more to bo taken out Of 


the shed. It was rather late In the afternoon The to th 
engines were tried In the shed and seemed to work varlo 
well The erew and aeveral passengera got on board, mere 
and Mr Vanlman gave the word for (he ‘ Akron" to be ehop 
slowly drawn out. The operation was perfoi nied with Enro 
the same sucoess na on the previous day, the balloon mon-i 
iKilng slightly turned so as to point Into the wind to bt 

The attempt to start the main engine from the of c, 

auxiliary engine, however, proved futile. It appears They 
that a pin In the clutch lever had given out and it was rhyni 
found Impossible to repair the damage at short notice metii 
Thus a seemingly trifling <auae rendered the flight ler a 

that afternopa Impossible, and with considerable dls- piv r 

appointment the crowd presently saw the balloon once and 


rd, mere ornanii'nls. like the papi-i fi 
be ehop Nothing could be fai tber froii 
Ith European language's, oxccitt English, 
iOn mon-sense plan of writing a word 0 
Id to be pronniinced tteCorc reitaln \ 
he of c, In Fren<'h. bear.s no resemblai 


ynie witli Fr( 
stiiod of writ in 
aerepts Ainei 



"Akron” In which Mr. Vanlman expects to cross the Atlantic. 


more retreating into Its hangar as dusk began to fall 
While to those who were expecting to see the airshlii 
aseend, the performances of Sunday and Monday must 
have been d leap twin ting, yet they wore really very 
instrurtlve and interesting When we {-onhlder the 
great number of llttlo points that require attention, 
and are liable to go wrong, the wotiflei Is not that 
these first trials failed to give Immediate sudoss. but 
that It Is at all possible to get (he entile equipment 
of the airship under such complete control that It can 
bo relied upon at anv Instant during an exterut.'d 
flight, a eondiUon which evidently must be meat 
rigidly satisfied for the proposed trans-Allantb trip 
It Is with the greatest interest that wc shall follow 
the accounts of further trials which w’lll preci do the 
actual Journey. The time of the year Is ad vanring, 
and It Is to be hoped that successful trial trips will 
bo made within a short time, so that the actual Jour- 
ney may be started before the favorable season of the 
year closes. 

Foreign Accent Marks 

A I.J:ADINQ theatrical company recently toured 
th« United States playing Sardou's "Divorqons ” 
Throughout the <*)imtry the billboards announcing 
the event printed the nr.me of the play, tn tetters a 
foot high, "Edvorcoti#.’' This word, written with the 
right kind of a e, Is French, pure and elmple It ad- 
mits of »o angllctaation. As transtnogrlfled by the 
Amorioan Irrtntar, ft te neither French, English, nor 
SwaWU. it the second syUablo. thus printed, rhymes 
with, pork, it htef be Obicagoeee. 

Ours Is a tand of paradoxes, one of the moet strik- 
ing of which Is the fact that a people largely re- 
cruited from oOntlnental Europe should have oome 


possible waa not exiilainoJ 

The dallv jiress both dirertsv and reflects iMipuhii 
usage If would be dlffliult to drrlde whrtbei th" 
newspapers or the publlt should be held responsible 
for the obsolesienee of the foreign aoient In Ami-rka 
A painstaking examluation of th'' praetue ptev ail- 
ing In siieh nmtiers ii'Vi'gls llie stnittlng l.oi that 
only one Pn'iieh word is now generallv sujiiiosed in 
this eouiitry. to requin an m ei nf Tills is (he word 
buffit This euphenilsm foi a luihln liii has tirrome 
popular ill Amerira dunrig the pasl dii.ide The 
word greets us at eveiv street corner alwavs duly 
provided wilh an aecent Thi kind of nrient, ns well 
as Its posUloii. Is a matter of lndlvlrtn.il taste We have 
seen huffi't. huffCt. hujjft — nnrt even biifli't’ 

Are there anv readers of this Jouinal who need to 
b© told that huffrl is aecentless in French’ 


Frequency of Electric Oscillations Proceeding: 
from a Spark 


the capacity of the ileetrodea and tie 
air As a matter of fact It is well kno 
Is osclllatoiy In character By blow 
rent of air through the spark foin 
trodes, M C Caudreller, as report' > 
succeeded in separating the sureeHs 
oscillatory spark by several mllllnn'i 
velocity of the air (20 ineteis p''i 
distance apart of the Individual spar 
meters). It Is possible to measm 
of the oscillations In this wav it I 
be of the order of 10,000 periods per 
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A Landsman’s Log Aboard the Battleship “North Dakota” — 


By J. Bernard Walker. 


. Loff tm written br *»»e ndttor of the SOIKIVTIPIC AIKBBICAN •• n ]ireUmliMirr to « MnctMrtn* Nnvnl NttnthOr to AMPOMP WhtI 

III u« else and rompleteaeaa with the Naral Nunthor iaanod darinit the Spaalali War. In one rwreMH wlU he anl««*t for Kuril* «di^ 
II PrcMdeni Taft, and will wrluen ««tlrel]r by iprttmtVMi oAcer* pf ••♦Ii * tm parUpalar tll*t fce — W 

>ver, will be from the pen or the Hott. Seorne ran Merer, the heeretarr of the Narr* •hO tl l n e t railone will ennalM of tqteolal phaMCMpo 
taken dnrlns the recent maaeuTera and target praettee of the Atlantic Pleet on the ■outhern Brill Oronnda. 


rr-iiixT < vt.r-nicinorablo two weeks’ cruise with the 
1 A! I, mill nt'<a was full of the unexpected and aur- 
im liiK lii'liii nlrig late one aftermxjn from wStness- 
Ini; rti'i lu! lurget practice aboard the “Michigan" (of 
\ililili imiie jition) I entered my stateroom to find It 
111 a <oii(l)tuin of weird disorder The bureau haul 
bi iTi pulled away from the wall, and Its glass taken 
nut, wrapped in a blanket and laid on the floor. Be- 
hUIc It, upslfk' down, was the wash-bowl, while the 
walir iillilici bad been imt to bed In my berth, where 
it rcpiis.d In (Omieal gravity, upon tho pillow On 
the bi-ddluK lay also, a heterogeneous collection of 


died— apeed reduced, and all the other otcateraa of dam- 
age by sholj fire. It had been a drawn battle, but 
the adjoining coasts of the enomy were swarming with 
destroyers, and they would undoubtedly bo sent In 
among our crippled ehlps for a night sttaok. 

And so, when the mess tables had been stowed, the 
"North Dakota” weighed anchor, and. With lights out, 
slid allently away from the fleet Into the night No 
one knew where tho enemy might be. or from what 
quarter the dreaded destroyers might rufh at os out of 
the blackness It was for us to find him, and pour 
such a hall of high explosive shells (tpon the onoom- 


stralfht for the first square patch. Tlu*t la the 
of the abell “tracer." The tracer la a amalt plug oa|> 
tainlng oombustlble material, which la Inaertad InP 
the base of the shell It Is Ignited at the Instant 0 
discharge, and throws to the rear a dense trail Ml 
amoke, which aervee to show the path of the pro4e«tt||u 
and aaalat the spotter and sight-setter In making tlB 
neoeaaiury corrections for the next ahot The 50-caUbsif 
6-lnch irapld-flre gun la a superb little weapon. Thg 
shells ^ve the muule with the high velocity of 8,000 
feet pei second. Consequently the trajectory la very 
fiat, ai^ the moment the blinding fiash of the dla- 



**And then comes a flash, more blinding than any Ughtning atroke, and the craah of an expigsioa. more wkkad and pjMstoaHag than any artlAacy of tlialMMVMBt 
And see that beantiful, slightly-curving streak of phosphorescmice, heading straight for the flnt aqnare patch, fhat ia Jtke ssMke of tkaaksU ‘tneo;.*** 


REPELLING A TORPEDO NIGHT ATTACK 


)ltlcH, pptures, electric light fixtures, and even the 
f(lrl( fan "Rough house" on board the "North Da- 
)1 h’"' Tnijiosslble' "Hazing"’’ Yes, to be sure — 
i/liig till' Uiulsinan What more natural and appro- 
late’’ Hail I not, when (rnsslng the line, seen Old 
I ptum ( onie aboard, when the luckless landlubber 
as 111 l.ilhcred and gently s< rap<'d with .» hat ri I stave? 
j, iliiiikli'ig over the fun of It all I went 1o the 
aid loom mess, and saw, would you believe II' tho 



Neither the oiu' nor ilu' other, gentle reader This 


was merely a very iiei ess.iry preparation for target 
praitlco by our balieiy of fourteen G liii'h rapid-fire 
guns, for the dlseharge of even these relatively small 
pieces BO jftrs the sbip, that any glass or porcelain 
that was held rigidly in plaie would be shattered. 
Even the strings of the inano would snap 
At mess I got the full particulars The “North 
Dakota" had fought a terrific batHe during the day 
In which she hgd been pretty hadiv knocked to pieces 
KIg guns dllabled — shot holes st ibe waterHue— a com- 
partment flooded— one smokestack gone, the other rid- 


ing (Taft, that they would b« disabled or sunk before 
they could get within range, round to. and start tha 
dreaded ’Whiteheads upon their fatal run. I went on 
deck and climbed onto the roof of No. 3 turret, which 
I found to be crowded, as were the roofs of the other 
turrets, with sailors (chiefly the turret crews) who 
bad taken this point of vantage to watch the attack. 

Suddenly there came a crackling and spluttering 
from the top of the search-light towers, and half A 
dozen beams of light stretched their long, ghMUy 
fingers out Into the murk. To and fro, far and nagr 
over the Ink-black waters, they swept, while the fWat 
ship, silent, tremorless and dark, forged slowly alMAd. 
It was a tense quarter of an hour, and just as ona 
felt a touch of Impatience, there stkone out, sons 
2,000 to 3,000 yards distant, a moving target, loOklag 
whiter even than the aearcb-Ilgfat beams The ksygat 
consisted of four aqAarea 6t gray canvas on a gnmgC ' 
of lighter hue. each aqnare the aise of a desgroyay ^ 
proaebing head-on. 

And then comsa h llaah, more Minding thap ’s st y 
Ughtning stroke, apd the crash of an explosion, nlora 
wicked and penetrating than the loudest snap of any 
artillery of the heavens! And see that heatttffut, 
s1lghtly<urvlng streak of phoaphoresiyence, hna(llrig 


charge u c«^ of one’s eyes, It Is possible to aee a 
little plmphonaoent apot rlae slightly above, and then 
curve fltos to. tbO dlatant target. It curvea ao slight- 
ly that^he yards seams to be almost a point- 
blank rltiga. Then comes the splash and the r^eoMiet 
—the lapt-named, becaase of the high velocity, teach- 
ing a freai height, sometimes cnrvlng tmvrard a 
thoosanil yards dr more Into the heavens. 

In al^ target and battle practice, the time element. 
M well ^ as the accuimcy, la takan lute acoaunt. In 
dsterml%hig the relative exoellenoe of the ’work dome 
hr the various gaas. Hence, the report of the guns 
eatae StKossslon; asd often It was pesalMe 

to see a fver a l shells Itt the sir at the smne time, one 
or two tetweett gup' and target, and sdverat others— 
e<hf^ lUetg— edaQfl^nc their riooetiota li* a aeries 
dwee^Bg dttrtes extending mihw lMinm4 the 
nufst, 4he JAeaW h^cmdlac avdr the Usok uraterf like 
giggslea 'of intelhwmikkt tennis .hslta: ' 

.,j e »H Ht i| B<g ag wMh Nh. 1, «hic|i iMditetir' ta 

'tnttn 'flsiAd^ The. gntu- flgQMft’.’aad 

reared doenr the She tutfti No. l4, the last dd pert 
side, had lit go Its laid shtll. The "Neith Dakota'* 
tbM hkadeil lejf tha tugst. to iMra hM 
of shooting sM tad dene, and teat g heat tfrag td , 



SCMTIFIC AMERICAN 


jpBOTe tb« •imttOTfld wiutm ot o»nvM «im 1 put fre*h 
In tb«tr ^teee tor th« awct. run, -mlth atorboftnl 

7 Acting gladly oo Uw ■uggeatlon that 1 shoaU now 
ha on* of the gun OMematea and wltneu at close 
.‘range the work of tlM gun crew, I choae battery No 
18. the aftermost battery on the starboard side. The 
casemate port la out away to allow the gun to be 
trained dead astern; and the great width of the open- 
tag, coupled with the fact that this gun carries no 
shield,- affords a large field of rlew for watching the 
course of the ahelle. What I saw, our artist has en- 
deavored to deplot in the accompanying engraving 
It should be understood that only a part of the gun 
orew Is shown. As a matter of fact, In addition to 
the olficer in charge, there are ten men to each gun 
Flret, the gun captain. In charge of the orew, who 
oilena and closes the breech Second, the pointer, 
who stands to the right of the gun, on a platform 
attached to and moving with the gun mount This 
man, by means of a handwheel, elevates and depresses 
the piece, keeping the horlaontal wire of the teleeooplc 
sight upon tile target He aleo Area the gun by trig- 
ger, closing an electric circuit. Third, the trainer, 
who stands on a similar platform to the left of the 
gun. His duty Is to keep the vertloal wire Of the 
telescope upon the target which he does by means of 
a handwheel that trains the gun to right or. left. 
Fourth, the sight-setter, with telephone head-piece In 
place, who stands to the rear of the trainer, and by 
means of a graduated disk and cylinder, seta the sights 
according to directions as to cievatlon and'^ deflection, 
telephoned to him by the spotter, who is watching 
the fall of thfi shqte from some elevated position on 


the ship. Fifth, the loader Sixth, the primer man, 
who Inserts the primer the instant the breech Is 
dosed, ffeventh and eighth are the first and second 
powder man; and ninth and tenth are the first and 
second shall man. The battery here shown was 
manned by a detachment of the marines, of which 
most efficient oorps, 66 men and two offleers, a captain 
and a lieut^ant, are to be found on each first-class 
ship 

As I entered the casemate. No 2 battery on the 
port side commenced firing, and battery after baltcry 
roared and flashed down the ship's broadside 1 noted 
that to the right of the gun and to the rear of the 
group of men stood a row of copiier fasos. eath con- 
taining its charge of powder neatly sewed >ip In a 
canvas bag On the opposite side of the rrew was a 
row of sharp-nosed 5 inch shells. As the din of the 
firing comes nearer, there rings out the sharp com- 
mand to "load" Instantly, with one swing of th<' 
lever, the gun captain opens the breceh, the shell 
man thrusts home a shell, and the powder man the 
I>owder charge With another swift swing of his arm 
the gun captain brings over the breech block, which 
Is slammed Into plat'e and lofkcd Meanwhile tho 
powder men, shell men and i)rliner man have picked 
up their respective pieces, and stand ready for the 
next loading. Months of training have developed the 
gun crew to a point at which (were It desirable) the 
gun could be fired at the rate of twenty shots every 
minute 

And now the heavy Jar of the ship, the blinding 
flash and curiously stunning effect of the discharges, 
tell us that No. 11 gun In the next casemate Is en- 
gaged The tension Increases until It is almost a 


• swift swing of his arm 
the breech block, which 
lofked Meanwhile tho 


pain, the crew stand as alert as a football 
lug for the pass of tho bell! PolntiT and tn 
with eye to the telescope and shoulder crow 
against tho gun slwve, are (easelessl; 
the handwheels to and fro us they keep 
upon the distant gray patch upon the targe 


sensation at throat or i hest. and I am ijeerlng eagerl 
through the caseinate oi)enlnK to watch that littl 
magic phosphorescent pencil point trace its tell tal 
path to the target Nine times in siuieaslon comt 
that amazing burst of flame and ear-spllltlng ( rash- 
and the night firing for 19)1 is over 

Later, and long past the mldnlglu hour, the canvj 
targets, each rolled up on Its battens, an brongt 
aboard the quarter deck to he Inspected by thi- opi 
nance oAh-er and the umpires Oiw of tlu' si'an hligh 
Is turned down u|)on the deck, and one li\ one tl 
targets are unrolled and the shot holes counted Ord 
narlly the sailors turn In early — but not to nigh 
Massed around the targets, crowding the rail o 
one side and the 12-lnch tuircts on the other, the 
watch the count, looking eagiTlv foi those little J.igge 
boles in the cloth which tell of the icassage of tl 
shells Less demonstrative, hut no 1c*hk c-agei , Is tl 
Interest of the olflcers — and when it was told that t 
hits out of 120 rounds had been made, and the ' Ilel 
ware's’’ score of the previous night had l)ecT) Itealei 
the enthusiasm of that ship's company was as tin 
of the grandstand and bh'achors, when the home teai 
baa come out ahead In a championship struggle. 

(To bv continued ) 


The Battleship “Orion” 

The First British Super-Dreadnoupht 


T lfDRB ae« mmiT paint* 

to be noted lb connection ) Cbp 
.completion of % Brltlalj, 

•tJrlon” whlelt Hiving complete 

1* now being prepared for oom- 
tnltalon. In the first place, the "Oiioa" 
la tbe first completed veaael to mount 
the new l3.6;lnoh 76-to« gun. Secondly, 
■be la the first BrltUh ship of the 
at^big-gan type to carry her fly'o 
turrets on the middle line Thirdly, 
she is the first British armored ship to 
exceed a tonnage of Sfl.OOO Tbe figure 
has been reached and closely ap- 
proached before. Thus, the "Neptune" 
displaces 19,900, and the "Herculos" 
and "Colossus" 80,000 tons The ton- 
nage of tho “Orion" Is, however, 82,500, 
which is still slightly below the dis- 
placement of the Oerraan battlesbips 
“Helgoland," "Thllrlngen,” and "Ost- 


By Pcrcival A. Hi.slain 



Oatbeord proillc ood deck plan of “Orion," thawing disposition 
of guns and armor. 


frlesland," now in service with the 
High Sea Fleet 

The "Orion” left for her prelimluary 
trials on September 11th, twcuity-one 
and a half months from the laying of 
the first keel plate No single' detail of 
the vessel has been oflVe lally publlahc'cl 
hut the following are her icnncliial di 
inensions Length (between pericen 
diculars), 515 feet, length over’all SSI 
feet, beam. 88 feet (> inchc's, mean 
draft, 27 feet B Inchc's The machinery 
la of the Parsons (urblne type- the de 
signed horse-power Icelng 27,000 for 21 
knots On the full sjieed trial the con 
tract speed was exceeded hv a knot It 
Is Interesting in this connection to note 
that of the eleven completed Urttish 
dreadnoughts only two have failed to 
make 22 knots, namely, the "St Vln- 
(rruirJtccicvi c.n pope? 4i'> ) 






SCGERlOlCAIfERlCjQr’ 


Simple Tests for Food Purity 

What the Housewife May Do to Detect Adulterations 


loBH or olhorwlBO 
; prol)loni til the 
II- it la piobablc 


v< r\ fii-Hh I'KP ulll ahow ilcaih an fitr Hpane hi the 
birKiT eiii) ln'twfeii tile slieU and the IlbliiK nieiDbrnne 
Jf 111! epp 1-1 II nil} new laid ihle hhould 'bo vi ry small, 
for it li'biis III Imre, -IRC ai an epp ia koid All the rest 
Ilf the snrfaie shinin nhonld iiri'seiil a homoReneous 
and translnient aiipeararne, If the artlde Is positively 
bud u miiiibei of dark aiints will be visible A glanre 
Hi the ai eomimnvliiR iihotoRinphs will readily Rive an 
Idea of (he two qualities Oiiee the teat has been per 
fnrim-d there is no reason why anyone should ever be 
taken In over the orr queslloii There K little doubt 
that rnllk, espedally in towna, Is Bllll 8ubje(.t to the 
time-worn piadtie of 
adultei -itloii with wa 

ter If aklllfully done |~ 


once wheth(-i the milk 
Is of a Rood quality 
and rli h w 1th a protiei 
ainouiil of I ream Titke 
a aaniiih of ihe mllti 
and place It aside In a 


By S. Leonard Bastin 

lly slanting downward, U the milk Is of a rich quality 
the fluid will slowly gather in a drop at the end of 
the needle and this will remain, for rather a long time. 
On the other hand, supposing water has been added 
the drop will hardlv foim at all, and even it It should 
It will not stay but will quickly fall Poorly fed 
COW’S on occasion will give a milk whlc-h is so lacking 
In cream that it will not puss the lost under mention. 
It c-annot, tbeiefon-, always be said that the milk has 
been fraudulently watered, although In any ease where 
the result of the experiment shows a poor article it 
would he well to i batiRe one’s milkman 

It Is idle to denv that there la a great deal of 
■‘butter” sold nhlc-h If It Is not marRarlne, Is an 
Indlffcront substitute of doubtful eojnposltlon Of 
course, pure marRarlne. made as It is from vegetable 
Oils, Is at any time better than poor quality butter, 
altJiough then Is of course nothing like the genuine 
arllele. on nutritive Rrounds Happily It Is not a 
diffleult matter to dtsHngulsb between margarine and 
all other butter substitutes, and the pure article. The 
so-ralled "siioon” test has been commonly employed 
by analytical ehemlsts for a long while, and Is very 
lellahle A sample of butter two or three times the 
sUe of a jH-a Is plated in a largo spoon and heated 


|r Rood for the luirpo-ie 
Stir the milk wc-11 iiml 
then t.ikc- a thick liriRht 
knlltiiig neeclb- riuiiRe 


An unsafe package— blown out 
at the top. 


over an al(M>bol burner, or If this la not available an 
ordinary lamp or gas burner will do as well. Good 
fresh butter will boll very quietly, producing a num- 
ber of small foamy bubbles. On the other hand, mar- 
garine and most examples of made-up butter will 
crackle and splutter, making a noise very similar to 
that which Is caused by the placing of a green stlcjt 
on a hot fire Still another point of distinction Is to 
Ite noted If a portion of the sample be placed In a 
bottle and this is placed in water warm enough to 
melt the butter If this Is kept warm for half an 
hour the fat will either be cloudy or entirely clear. 
In the former case the material Is certainly margarine 
or at any rate not pure butter; In the latter instance 
however, the article may be adjudged to bo of a high 
standard of purity and freshness Some of the 
cleverly mads process-butters which are on the market 
do not always give very definite results but a little 
study of the matter will enable the experimenter to 
judge the extent of the adulteration of which he Is 
the victim 

Of the commonly used breakfast beverages there 1« 
little doubt that poffee Is the most widely adulterated 
Fortunately, again, there are some simple tests by 
means of which anyone may determine the character 
of the article which he 
buys 'When the admlx- 
tilrc of foreign matter 
is carelessly done an 
examination of the 
grains with a powerful 
magnifying glass will 
be siifBclent Absolute- 
ly pure coffee should 
give an entirely uni- 
form appearance, hut 
the presence of adul- 
terants which may take 
the form of ground 
peas, beans or a host of 
Other articles Is readily 
observed C h 1 c o r y , 
whkh of course may 
have been opcnlv em- 
ployed Is reeognlzed 
by Its dark and gummy 
lir space in a new-laid Kraln , this Is very 

«gg. " ciiftmarl 4S».) 



Pure coffee floats, adulterations sink and color 
the water. 


Testing jelly to detect the presence of 
glacosc. 


Pore butter boils quietly ; margarine 
sputters. 









Testing picklee in diluted ammonia t 
< ^flnd copper. 


SIMPLE TESTS FGE FOOD PURITY. 


4 WHUnr needle' mi^bsr a RMd mlBc 
toetef. 


'''"'‘v ■ 




Suggestions for the Workshop 

Ingenious Expedients of Resourceful Mechanics 


' Deptii Gage for Saws 

gf li frequently neceawiry to make a aaw cut ot unl- 
Ptertn depth, and unlese a special device U provided 
fer the purpose the task Is an extremely difficult unc 
■to BCuomtHinylng lllostratlon shows a small gage 
tttoh may bo applied to any saw and may be ad- 
l&ted thereon to prevent the saw from cutting deeper 
HU desired. Two thin strips of wood of about the 




Inch square and 2iy Inches long 
drilled through the center of th<' 
shank of the file, and a thumb sti 
a set screw, to retain the flic In 
may now l>o bent, ds Illustrated, 
handle, with the free flattened f 
the file surface 

With an arrangement of (hts s 
the hand Is bettor equalized and it 
to file a perfectly smooth surface 


.■round tln)l>er8 than with squarf tlnih 
reason that there Is no solid hearing of 
former CAse In order to make the sciitToli 
clal treatment 1» required. A simple dev 




lac twft yousd ttmtora to««tbar la pictured herewith. 
It aosaUta of a UHltoped piece of round Iron, with 
Itl mda hsat upward. This U^haped piece Is 
S4t|a forlatit jfta ttpri«M timher, while the horlcosUl 


timber Is supported In the cradle formed by the two The woi 

ends Before applying the hook, a dog is threaded by a wort 

upon It This dog Is provided with a tooth at each by moans 

end. adapted to dig into the vertical timber and hold the lathe 

the hook at the dealred position The greater the shaft by ) 

weight on the hook the more firmly will the twdli of In Figs 1 

the dog bo embedded! Into the wood At the same time, advaneed 

the hook may readily he removed when It is desired The balls 

to take down the scaffold. perfectly i 


1 the tool was turned 
11 , which was rotated 
iiu the cone pulley of 
iiriei ted to the pulley 
uts as shown clearly 


A Tapping Guide Screw-driver Wrench and Tap Wrench 

rrvHB engraving herewith shows a handy little de- By G. U. Ander 

1 vhe for tapping holes straight The hole In the rpHE writer Is fiequcntiv i ailed iii^n to repair the 
device Is made large enough to take a half-inch tap 1 •■r^varfHirs" of electric Io( omotlves, and In order to 
and a bushing may be made to suit the bodies of taps (jo go it is necessaiy to nunove screws whlih arc so 

from half Inch to one-quarter As soon as the point io(,at«,j as to be ium ccasll.le to an oidlnary screw 

driver The screws arc lodccd by denting the edges 

A with a center punch so that thi y will not readily 

heconw unscrewed Furthermore, they are so ar- 
ranged that Iheie la no way of securing a grip upon 
them with a small monkey wrcuich or a Stlllson 
Under these condlllons tlu writer found it neiessary 
to make a g|)eclal tes)! from a cotter pin about five or 
six Inches long The eye of tlu' pin was flattemed out. 


[) a pair, of arms 
A thumb screw 
I I lamp the two 
iieso strips may 
blade, and thus 


D«pth gag* for saws. 

length of the saw blade are fastoned to 
aecured to a block at the upper eud , 
below this block may he tightened to 
strips against the blade of the saw T1 
be secured at any desired point on the 1 
provide an easily adlustable depth gagi 


A Simple Holder for Files 

T he principal dlfBeultv of filing a smooth surface 
Hee in the tHndon(y to rock the file because the 
handle Is located at the end This tetirteucy can be 
overcome to a large extent by flttlng the file with a 
handle such as here Illustrated Thu handle may he 
made of a round Iron rod, a quarter of an Inch In 
diameter, with the ends heated and (luttened, ns 
shown in one of the flattened ende twut small holea 
should be drilled to receive the wrows with w'hlrh 
the device is secured to tt block crl^oRk tIir<«-fourth8 




Guide for straight tapping. 

of the tap has entered the bole tho operator can see 
If the tap Is being bold aquare with tho work. After 
tho tap has entered tho hole far enough to guide itself 
the guide Is removed so that the hole can be tapped 
tot deeper. i 


Screw-driver wrench and tap wrench. 


so as to reddve the blade of 
Bill-turning Device pin was bent to the shape st 

By H. D. Chapman In order to make the tool of 

T he ball-turning device Illustrated In the aeroBi- notches weio uit lu ihe adjar 

panying drawings was designed to meet a sivoclal a* to fit taps of diffci'ent si/ 

order for a large number of ball connections A num- made with a flic, while the pi 

bei of methods of doing tho work were tried, but In purpose A quaiti'rlmh Iron 

eveiv ease fhc balls wore not perfectly spherical and the pin and holes were dnilei 

It was noeossary to lap them In their seats Tho final notches In the ])ln The re 

solution of tho dlflliculty was that shown In the draw- screw dilver wremh and tup 

lugs The ball conneollon A (Fig 1) was caught in drawing Illustrates successive 

th<- lathe chuck. Tho compound rest of the lathe was of the tool 

removed and a worm wheel substituted This had a 


as to fit taps of d 
made with a flic, v 
purpose A quai te 
the pin and holes 



A Needle Drill 

By Philip Edelman 


r|‘'flR .itiomimuylng flgtir 
■ tratee a simple way t 


Pig. 1,— Piaa vi«w «f tha ball-taming attaefamrat 



Fig. 1— BUa view ahowfng the tool mounted on the 
worm wheeL 



Fig. S.— ^Tto vom gear and tool post. 

pin in the p«h(or, which was fitted to the counterbora 
of the drooli altda. The worm wheel was also sup- 
ported by m«ane of poles- which fitted In a circular 
T-sIot, though not ao tightly as to prevent the wheel 
from revolving upon the center pivot A tool post 
was mounted on the worm wheel, and In this the tool 
was carried. 


Workshop Notes 

^ Solder for Soft Metal. —The fol- 

Hr ' |BI lowing method will be found very 
' handv for soldering soft metal at 

A needle drill. low temperature Add tUrw' drops 
of nieri ury to eaih one-hnlf ounce 
of solder The BoUb-r will then fuse at a low teni 
perature — H D C 

Drilling Compound. — In drilling tool steii such as 
dies, use a conipoiind made of one ikuiikI i omnion soda 
to four quarts of water, and one quart nun titnc' oil 
Let It stand for about one-half hour, ,uid It will lie- 
ready for uae —A C 

To Remove a Broken Amber Pipe Ktcm. - When an 
amber pipe stem Is broken off, the anibc i p.art of tlu- 
ktem 1 b very likely to stick In the Imn- ^Ic-cvt-, nod If 
one attempts to take It out by force iIh- bone sleeve 
will probably be twisted out of the ii< - I, of ilic- luix- 
To ovoreome this difficulty, soak tie- luoki-n stem and 
sleeve in alcohol This will Hofteii ilu- nmta*r atem 
slightly, and It oan then easily be mec n wed from the 
Bleove— H. M Nicuona. 





An Automatic Mail Exchange 
System. 

il am of tti<‘ rcadiirB of this ina^ar 
Mill lia\r fiiili'd to notioe the criidd 
ipaialiiH HI U 4 (‘ !it oor Htruvll railwa> ala^ 
iiiiH li\ wIikIi a siiikU' |H)Ui b of mail is 
liMTdl III II IK inn Irani, but it is doubt- 
I wbi'lliir main nialuo Uiat this mail 
chunni' 'I stem lias Iwien the subjoot of 
ori' ilisiMiMrtinn among govirnmont offi- 
iil^, mon Btudv uixin the part of inveators 
1(1 thesiiuici of gn ater loss and annoyanofi 
all coni'orncd than almost any other 
ise ol mi'iliunism m the public somoe 
hiiiKS' isii'i, nhcii the first iron catcher 
Ml was jiul mill coinmissinn, practically 
1 improM'ment has lioen ma<ie in the mail 
|•haIlgl s\slcm 111 use ui>oii our railniads 
llardh hiul the mail eatclier's ann of 
lS()d hceii pul mto eonunission than all 
conius'ted with the seniee realized its iiiefli- 
cieiics l''ailiiri to cullis't or deliver tliej 
mull led lo numla'rleBH iM'Uy (iiiarrels In '- 1 
twis'ii mail clerks and station emplovisis 


reoeivinK chute m position until the staturn the cjcohango is oompleted, the nMehanhan when eet for eotion, atend 30 innhee MnI 
cranes are paseed «id the mail upon them to turned baokward ^th it When started the ride of the ow. The cxteodinii; artna q 
is conducted into the oar, the fourth quarter forward again it would bear the same rria- the crane are equipped with (damps fa 
pulls the delivery truck back into the <jar tion to tlie car wheels as before. At tenni- holdinc the pouches and are so profeotec 
I in tUo position it oooupied before the nato of the road the device ean be quieldjf that the pouches can be inserted into the* 
mix-hanisni wae tnpped, folds the reoeiving reversed and the reeriving chutes ohanged In but one way, which msurcs the prop! 

operation of the systMn, When relieved • 



,1. iivi ri ii III II fiMiiL- imm. Put It IS (lotiDi- I ___ ' their burden, the crane Mins automatusw 

swing to a parallel position with the 
where they romain until set for the nslt 
exchange. 

For example, either part of rite systcari 
may be mai^ to work by itself so that S 
there to no ooDeotlon to be made at a Station 
the driivery of the mail only takes plaee, andi 
ptM derail. If no exchange whatever is to 
take plaoe the mail clerk merely throws the 
meohauism out of gear with a lever. Human 
memory is sometimes tricky, however, and 
the mail clerk may forget to throw the 
meehamam out of gear before the station to 
reached. The gong rings and the device 
begins to operate. Tbc mail ol«'k upon 
being reminded of his mistake, quicidy 
throws the reversing U>vcr and the miwhanism 
runs backward and throws itself out of gear. 
Aocommodatuins have also been made for 

", ; ■ „ , 1 _ the tunung of the trucks on sharp curves by 

gnnind to isiwiler Worst of all, accidents Mail being taken from the station cranes. The track delivering mail at a aUtion. the use of knuckle and slip joints, so as not 

lo cngiiio men ami other einployw.s who [ ___ — to interfere with the op«atk)n of the devioe, , 

and the parts beneath the floor of the car 
axe protected from injury Viy water, loc and 
suow or from flymg stones and gravel of the 
roadbed. 

Thu mail exchange system has lieen 
tested hundreds of limes at Overland Park, 
Kan., a suburb of Kansas City, m the past 
year. Exchanges averaging 45<) jwuiids of 
mail on each tnp have taken jilace at s{jeods 
varying from 5 to 40 miles an hour. Not 
one figure of the devioe has occurred nor 
' a riugle damage to pouches or eqiupment 
thus far, and as a result of exhibitions of 
its operation, maiie in the preaeniv' of gov- 
ernment officials, permmsion has hisen 
granted by the Post Office Department to 
use the automatic exchange for handling 
mall to its practicability in the regular 

('em ileteh iiuiomalic Phllier the com I servioe It now remains for each individual 

irirtl! 'peu” n’r.rr The full s'.Ted mailTT' ^ ‘ 

'i. n.iu. 11 .,i 11, ihr. rnilriiiet iniiil «iirvi,m I danger to ltd employe<ee which axe 

inherent qualiUee of the present mail 
eaebauge system. 

Georsre Washingrton on Rumsey’g 
Steamboat 

rf^NK of the earliest wintests involving 
''-'^priority of an invention was the con- 
test of James Rumsey to the elaim of John 
Fitch to the spiamboat invention and Mr. 
Rumsey had no less a witness in his Imhalf 
than George Washington, who, in an 
indorsement forming a part of the records 
of the case, says 

“1 have seen the model of Mr Rumsey ’s 
boat, construotod to work against stream, 
examined the powers upon winch it acts, 
been eye-witness to an actual expenment 
in running water of some rapidity, and 
give it os my opinion (although I had little 
faMh before) that he has discovered the 
art of working boats by mechanism and 

■ttt liii inmi tin niMwiig platforrii, is a . - .. . bmU manual aaristanco against rapid our- 

iri|i will, 'll limns min cimt'mt with it" Exchange of mail with a paming train. rants; that this discovery to at yast im- 

cmiiii IIMII lip. ill 111,' mail car ns the tram pottanoe, may be of greatest usefulness in 

JMIHSI , \ worm gdir ultiu h.d to the mid- chute into Us original position and oloses lo the opposiUi wdo of the door so that it navigation; and if it eueceeds, 

die of on. III Ihc a\l( s of the mail car runs the door of the oar This complete* the is unnecessary to turn the mail oar around I hhvo no doubt, that the value 

n^ driving shafi iiroMdci with a clutch (ixchangc and the'* devioe remains out of for the return tnp it I* |i*t**^y “nhanoed by the aimpUoity 

This clutch throws till mi, 'haniHiu into gear gear until again tnpped at thenoxt exchange The station equipment is limited to 12 works, which, when seen and 

when <mc of the . ir trips attached to it station cranes but instead of being obliged to use "»y ^ executed by tb© most 

coincH in contact with tin tnp I.K-alcd along The o(>eration of the monliantom being pouches of a special shape and rise M with 

the side of the truckwa, us (he car jiasscs reduced to an exact mathematical bams, or the present catcher system pouches sad under my hand at the town of 

it TJie nicchamsm makes one n'vohilion ratio, when-, in a movement of one degree tie sacks, of any weight from an emotv to 5?*^’ ^““^y ^ Bflrkotey, in the state of 

and then automaticnlK throws itself owl of of ,is revolution equals four feet of travel the heaviest in the service, may be n ml ^****'*^’ ^ September, 17b4, 

gear The ilrst quaiier of the revolution on t he rails by the car wheels, the exchange and any class of mail bandied in titem. The " “Oboeuk Washinoton." 

nni^ a gong in t|ui ear to notify the mail must l>e jyisitive An adjustment to pro- drimry .if mail is only limited by the man- . . . , ^ ^ ^ 

clerk that an exchange is to be made and vided to take care of the different sfaiee of ber of mail ears in the train, a* each ear CMi aTfiditg iBVtnttiOii frf S Pilde 

opens (he door, the second quarter car wheels, wear, otc. Being geared to the; dell vw upon the pUtXorffl the fuH oawwity ExtinfOiahW 

pushes out t hedelivwy txue.k imlil it dumps axle the inechaiwim runs fast, slow, for- ofits delivery truck, as required. AH tfie INTERBOTINa acoMiats sM Meelved 

the mall and opens tim receiving chute, the ward or liackward as the car rUns, and jf,‘ iormer danger to «lgineer or passengers *frum abroad nutuvviiiti.ii 

tliird quarter holds the delivery truck m for any reason, the car is stopped and freoi being struck ^ the aranTT^to 
jKisition while It dumps the mail and the back^ up after passing the trip, and before eSmlnatod in the ml steel tSy 


Kreipienllv )s,uelies thrown from passmg 
trams or kics'kisl fnmi the cranes wen' | 

HiK ked under Itie wheels of the cars and — _ 

ground to isiwder Worst of all, accidents Mail being taken from the otatlon ctanco. The truck delivering mail at a atation. 

lo engine men and other employeea who 

inadverleiilly put their lieads out of the 
windows and were slnick h\ thi' extending 
arms of ttie crane txs'amp so common that 
many iiiveiiters iMS'ame interested in the 
subject Plans b> the bnndn'd weri' sug- 
gested tint few clejiarted niatonaUy from 
tbc old design and all proved a failure when 
jiiit to (be tost DisapiKMiited at their 
failure, the government n'tained the us(i of 
the former ap(Miratiis and accidents to eril- 
plovis's and mail (onlinued increasing 
rapidlv ns tiic service was extended 

I’o-diiy tlierc are more than l'J,(K)t.l sta- 
tions in tins eouiitrj when' catcher service 
ih in operation This sjTvice is mamtaiiusi 
at eiioimous exfieiisv' because of the hand 
lalior inv oh I'd , 

ibs'eiitiv a wf'sterii traveling man has | 
develo|>e(l a mail I'xehange system tliat is L 
eoinpleteh aulomalie Either the com- i j j 

partment iialtern or the full sized mail oar, rune* w m 

IIS now us( d 111 the railroad mail service, p- ■ - — — — 

can be cqilljijHsI with the W'W (ixchange 
svsli'm 'I’lic car isiuiiinicnt consists of a 
ns'civ mg ill 111 or chute attiu'hed lo the sides 
III the c,ir diHir and folded when not m 
iiclu.d Use, so tluit It I xlcmis but two inches 
from till side of the car Running upon 
nilhrs III a bilse (hsir hctw.'cn the doors of 
the I ar Is a sliel delivery tnick, capable of 
liandbng more tban one thousand tioiinds 
of mail mailer and arranged to dump its 



■ 


platform ns just 
side of the tnw k 
ig platform, is a 


with a clutcii 
•haniHiu into gear 
s al Inched to it 
np |iK'al 4 ‘d along 
as (he car jiasst's 


Exch a ng e of mail with a pareing train. 


oonsimm mechanic. 

” CHvoa under my hand at the town of 
Bath, County of Borknkiy, in th© state of 
Virginia, tUs 7th of September, 17S4, 
“Gkobub Waohinoton.*’ 
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INQUIRY COLUMN 



tlw Freneh OovttnunenL In AM eribln s] 
tN iaapntion In a report publUbed by the 
Boreau of Manufactures, OonaUMeoeral 
Oriffiths of London, aaya: 

“Two cylinders are used, one erf whkh 
ia small and aharged with ‘iEnlfose’ gaeee 
whioh by oonneoting tubes am used to 
expel the solution from a much larger 
oyllnder through an ordinary nocsle. The 
compound is desoribed as foUowe: 

“1. A mixture of ignifuge gases, which, 
as a physical agent, utiiiaee its Mastic force 
to proysot a liquid impregnated with salts 
and as a ohemio^ agent renders the gases 
of the atmosphere whioh bum in every 
fire inoofubustible. 

“2. An effervescent liquid, in whioh are 
found salts in a state of solution. These 
salts, unknown before, were obtained by 
the Abbe D. Daney through riectrie fur- 
of 3,000 to .5,000 amperes. When 
projected they produce other extinguish- 
ing gases which inerease the effect of the 
ignifuge gases referred to above. When 
reaching the blazing material they cover 
it with a peculiar dustUke ooat, whioh 
makes it Breproof." 

Noteg for Invcntoa 

Fgtoe Preptiets. — In the face of the 
enormous inerease m the issue of patents 
from year to year, it is reealied that forty 
years or more ago an examiner in the 
division of agricultural implemonu of the 
Patent OfBoe announced dogmatically that 
plows had been perfected and that no more 
patents would be granted for plows. About 
e time an attorney engaged m 
sobciting patents declared his intention of 
going out of the business since about 
everything had been patented that oould 
bo. 

A Laminated Ballojetat.— -In a patent 
(No. 1,006,146) John A. Bodkin of Now 
York city shows a splice bar fmming the 
fish plate of a rail'inint and composed of 
a series of long, thin ptees^lyiEg side by 
aide and inoreaaliig gmduiiUy in width 
throughout the smies so that their edges 
may coincide with one another and also 
with the outer edges of the base and ball 
of the rail. 

Another Safety Deviee for Aeronauts. — 

A safety device, patented (No. 1,006,660) 
by Auld Weinberg Do Meir of Providence, 
R. I., takes the form of a garment whose 
body portion is provided with exterior air 
chambers. The sir chambers am arranged 
in superposed rows extending around the 
garment and open at the bottom and have 
a vent at the top and are adapted to per- 
form the function of a parachute. 

A Revereible Glove. — A reveraiUe g^ve, 
which has oppositely disposed inserts, one 
of whioh forms the back of one finger and 
the othw the front of another finger, is 
shown in patent (No. 1,005,437) granted 
to Chariea H. Leavengood of Coshocton, 
Ohio.aasignm' of one-bidf to John A. Besket 
of the same plaoe. 

A Dressliif for Foh Hata.— Lsuge for- 
tunes have been made out of dressings and 
polishes tqr men’s shoes. The men who 
wear shoes also weu hats, aod these are 
oftener disoarded because they lose their 
eolnr than because of wear. WQi not some 
one invent a dresamg, it may be in thaj 
form of a dye, easily applied to a hat, and 
swviiig to freshen it up and imfwove its 
appearance 7 Possibly the dressing would 
have to be applied in some original way, 
Ibat this can, doubtless, be devised by one 
experienoed in the manipsdation of felts, 
and it should be of such a character as to 
be easily and effectually handled by the 
ordinnry wearer. 

A Safely Apparalu Rmt Mlass.-~The 
mine safety apparatus, peovidud in patmt 
No. 1,006,166, to Maturea Qold of Bay- 
ward, Okla., and WflUam A. MontgoOMry 
of Loland, N. M., provides a of 

pipes in a mine and pcovidsd at intervals 
with tape, a blower for farohiE «ir through 
the pipw aod a helmet vith m air weot 
and with air inlet pipes wHh 
which may be oemneoted with the 4apa of 
the main pipes. '}!he a(>pe»at«a eW in*! 
etudes a water idpe pruviiM whh means 
br disttibitUag watar nt ittftnot poiats 
wfthintbattiM. { 


The Goodyear ideal of 
a Winter Tire 



No ‘Rim - Cut 
10% Oversize - 
JVith a Toughs 
Deep ‘ Cut ^ 
Double- Thicks 
Non-Skid 
Tread 


The Most Popular Tire 


Goodyear No-Rim-Cut tirew 
have suddenly come into domi- 
nant plaoe in America 

The Bale has thrice doubled 
in the past two years Our last 
month’s record shows a gam 
over last year of 343 fier cent. 

No-Rim-Cut tires arc now 
outselling any other tyjio of tire 
Over 7(X),(X)0 have been used to 
date. And for next ycar’.s dc- 
m%ad we have . increased our 
capacity to 3,800 per day 

Saving Half 

The reasons are these : 

These patented tires make 
rim-cutting impossible Not an 
instance of nm-cutting has i-ver 
occurred in the 7()0,(K)0 sold 
With the old tjpe tire — the 
clincher tire — statistics sliow 
that 23 per cent of ail ruined 
tires are rim-cut 


This worry and expim 
ended forever witli usei 
Cioodycar No-llim-(.'ut tir 


Then No-Rini-Ciit tires are 
10% over the rated size That 
means 10% more air--10':ii 
greater carrying capaei(.> And 
that, with the uvi'rage car, adds 
25% to the tire mileage 

This extra size takes care of 
the extras added to a ear It 
avoids the blowouts due to over- 
loading 

These two features together 
— No-Rim-Gut and oversize - 
under average conditions cut 
tire bills m two Tliat lias been 
proved tens of thoiisarwls of 
times Yet No-Riin-('ut tires 
now cost no more tlian other 
standard tires 

That IS why this tire — our 
patenti'd type -has become tlie 
leading tire of America. 


The Thouftand-Grip Tread 


Now these tires, if you wish, 
come fitted with an uica! Non- 
Skid tread. 

Not flimsy projections cut 
in the regular tread. Not metal 
and rubber, which never com- 
bine. 

This is an extra tread, made 
of very tough rublier, vulcan- 
i»ed o.uto our regular tread 
Thus it gives you a double- 
thick tread. 

The extra tread is immensely 
wear-resisting It is so thick 
that the blocks can be cut very 

deep. It is 

almost proof 
against punc- 
ture. 

The deep- 
cut blocks 
grasp the 
road surface 


Goodj^^ear 

No-Rim-Cut Tiroa 

with or Without Nod-SIcmI TiwwL 


with countless edges and 
angle's 

Each block widens out at the 
base, so that the strain is dis- 
tributed just as w'idely a.s it i.s 
with a smooth-treaii tire 

There has never been invent- 
ed a device against skidding 
which compares with this Non- 
Skid tread 

Note its thickness Note its 
edges and angles Judge for 
yourself Us irresistible grip In 
wet and wintry weather safety 
requires thi.s tire 

Our Tire 
Book, bMecl on 
12 year* of 
tire making, i* 
fUled with fact* 
you .hould 

to mail It to you 


The Goodyear Tire & Rubber Co. 

Fint Street, - Akron, Ohio 


Weli»heAEtoh*»e*IMabMTIr««.TheA cci ..iBri « .nJR.o.lf Outfiu 
Mala CaaaJbia Office, Toruoitot OaL r e a a d ie w Factory, BowmanvilU, Oni. 

























A Library^ the World’s 
Greatest Business Letters 


The letters that have sold the vuMt goods, col 
lected the inoat monev, settled the ftawestcom- 
ptunlk, wun the Aeit hsd the itrongtit fatflueoce 

— «n«l)ne<i »n<l (ilMocted (or yen to letra from, to iidspt 
to your need*, or lo devdjro an orlshuj *tyU of wut 
own — with the best eumplei actually reproduced u 
they were uaed and graphkally eiplalned point by point 
Here in the*e three volumea— 672 pogew— are packed 
the •uccesa-aecret* back of the letteia^at are inuady 
wuuima the hiaxeat reault* today, that are brincfnf 
order* irom you and me, >nd makins other men'* fortuoea. 
^fEven^atriking^dca found hv uie order ho^^, 

ance man, bank, collector, Individual talesman or con- 
pWnt clerk wa* followed out and It* return* iludleil 
Thi* mats of Information, thi* wealth of idea*, tlu* 
‘ sold mine oi alitniute (act* was then rksrWd and dia- 
rwnwed— and devebped into one complete, yet coo- 
CHC library to clear and tiraplc that from It any 
busy man can pick out for any sort oi propewitioo, an 


HP 
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ELECTRIC^: 


[Thr fditort are not retponHbh Jar 
statements made, in the correspondence 
column Anonpmous commanioationt 
cannot be considered, but the names of 
correspondents will be withheld when so 
desired ] 

A “Mai*” Visitflc 

To the Editor of Scushtwic AsiiaucAN: 

I shall be Infinitely obliged and highly 
thankful to you If you will kindly take 
on yotiTgelf the trouble to Inform me at 
an early date aa to the truth and accu' 
racy of the following Incident Bald to 
have occurred In Mexico, which has 
excited the amazement of the people In 
this quarter of the globe, eBpeclally In 
the absence of any mention of it in your 
world-renowned paper, the aciEVTiric 
Amssican, which I have been an Inter- 
ested reader of; nor do I find any such 
reliable authority to be referred to on 
the topic 

The local papers here describe the de- 
scent of a man from Mara nceompanled 
with a clap of thunder and lightning 
which put all the people of the locality 
to flight with the single exception of a 
scientist, who alone had the courage to 
proceed to the scene of the occurrence 
to satisfy his curiosity, and he is said 
to have described the man to be twenty 
cubits long, his speech being above the 
book of the scientist At last, the man, 
as is said, after a short stay, flew away 
Here 1 request you to throw gome light 
on the subject which will bring us from 
the realm of uncertainty to that of truth 

Your paper has proved very valuable to 
me Almost all Its articles are intrinsic- 
ally interesting, opening to me a broad 
field of BOlenllflc knowledge It reveals 
to me a museum of rare objects of curi- 
osity and wonder, I should also thank 
you warmly If you would inform me 
through your columns how far the prog- 
ress of the astronomers has, In counting 
stars, till now gone 

I have much to talk about and many 
things to converse upon, but the long 
distance stands In the way, as the paper 
(which comes to the engineering ofllco , 
and from which source I see It) takes a 
month to roach the ofBee 

Abrab Baksit 

Cuttack, Bengal, India 

[The key to this extraordinary letter 
from our far-away correspondent will 
probably occur to those of our readers who 
may have chanced to be in the locality 
when "Bud” Mars, the aviator, made his 
recent flight Into Mexico. With this Im I- 
dent In mind, and allowing for the errors 
of hearsay and translation of Mexican 
vernacular Into Hindoo, we can see how 
“the local” papers came to "describe the 
descent of a man (from the) Mars," etc 
To the Mexican countryman, who might 
never even have heard of. much less 
seen, an aeroplane, the descent out of the 
heavens of this apparition (with Its en- 
gine back-drlng and shooting out flame 
and thunder claps) may well have sug- 
gested the supernatural. In some such 
fashion, doubtless, wore founded and per- 
petrated many of the myths of ancient 
Greece and Rome. — E d ] 

Saf^ Devices in the Cab 

To the Editor of SonctfTmc Ambbioan; 

I was glad to see In your issue of Oc- 
tober 7th the very clear and forcible 
statement of J B Wells in opposition to 
the proposed safety stop locomotive throt 
tic Two possible solutions of the prob- 
lem present themselves 

What happens when a man suddenly 
loses consciousness from any cause? He 
collapses. Must we not look to this fact 
for our solution of the question’ It Is 
quite possible to require an engineer to 
perform his regular duties standing with- 
in a light, semi-circular gpiard His col- 
lapse In any direction would Immodlatsly 
throw a considerable pressure upon the < 
upper rail of this guard, which would re- 
sult In the operation of levers shutting 
oir the engine and applying the brakes 

Or perhaps a preferable mode of achiev- 
ing the same desirable end Is by a foot- 
plate upon which the engineer stands. 
His collapse would rgmove all, or hi any 
event most, of the pressure from this 
plate This Is inflnlbely better than hav- 
ing the pressure at the throttle and brake 
valve handle, and leaves the hands of the 
engineer free to perform any duties he 
may find neoeSaary. Any dJUfcolttes pi«*| 


Bridgeport, Conn. Abtbxtb Powb*. 

The Battlcflh^ “OrioB 

(Oonchded from ptpi 
cent" (219) and the "Buperb" (Sl.fil) 
While the four completed battto-eralaeni, 
designed tor 26 knots, bavs all made welt 
over 27 knots. 

Principal Interest In the 
naturally centers in her armament rirst 
of all as to its disposition: and hers it 
la to be noted that the British Admiralty 
has been slowly working round for 
I years toward the consistent American 
I principle of the all-center-llne arrange- 
ment which Is, after all, a 
the ideal dreadnought as unity of caliber 
The second turret from aft which in 
previous ships is on the eame level as the 
aftermost, was raised so that the after- 
most turret could be brought up under Ita 
guns. There Is a general Impression thi^ 
the object of this arrangement 
increase the astern fire, but that Is not 
The primary object was to save length; 
and although the special trials which the 
"Neptune" carried out In the Mediter- 
ranean showed that the superposed guns 
touM be fired directly astern if needed, 
they also showed that such a maneuver 
was not at all advisable. In the case of 
the "Orion," no attempt has yet been 
made to fire more than two guns (those 
of the first and fifth turrets) forward or 
aft. nor is it likely to be. 

So far as the arrangement of the tur- 
rets Is concerned, the new ship has no 
exact counterpart In any fleet She moat 
nearly resembles the "Delaware" class, 
with, however, the following dllfeTence; 
In each case there are two turrets for- 
ward and three aft of the superstructure; 
but instead of the third turret from aft 
being raised above the two farther astern 
a# In the “Delaware” class, the "Orton" 
has the second (or middle) turret so 
raised. In other words, the forward tur- 
ret arrangement Is repeated astern, and 
a fifth turret Is placed Just abaft of the 
superstructure, on the same level as the 
aftermoat. 

Each turret contains two l3.6-lDch 
guns, of whose ballistics little la known 
outside the gunnery circles of the fleet 
Itself The weight of the gun, xuually 
placed at 80 tons. Is 76 tons, and Ita 
length Is 46 calibers, while the weight Of 
the projectile Is 1,260 pounds. The mui- 
ele energy, firing with full charges. Is 
believed to be 69,000 or 70,000 foot-tons 
(as compared with 58,400 foot-tons for 
the latest 12-lDch model In the British 
service) : and the perforations of 26 
inches of Krupp cemented steel at 8.000 
and of 22 inches at 6,000 yards (with 
capped armor-plorclng shot In each case) 
are believed to be reliable but must be 
accepted with reserve For purposes of 
comparison It may be stated that the 
13 6-Inch guns mounted In the obsolete 
battleships of the "Royal Sovereign" 
class (now Itelng sold out of the service) 
are 30 calibers In length, weigh 67 tons, 
and fire a 1,260-pound shell with a mus- 
zle energy of 36,230 foot-tons, or Just 
about half the power of the new weapon. 
The penetration of the old gun (Knipp 
steel) at 3,000 yards Is 11 Inches 

The following table shows the Increase 
In the size and power of suooeselve types 
of British all-blg-gun ships; 

_ , Bmad- 

Cnm- leaftb ride, 

pteted. Type Ship. Feet. Tons. Pouads. 
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1910 "St. Vincent" 600 19,260 MOO 

1911 "Hercules” 610 20.000 8,500 

1911 "Orion” 646 22,600 12,600 

The anti-torpedo armament of the 
"Orion” conslsU of tw«kty 4-liicb 81- 

potinder rapld-flre guns, mounted bi two 
groups, each of ten guns, disposed as 
shown In the Illustrations. In the filing 
of the heavy guns several of the mount- 
ings of the smaller weapons were started, 
and JK> seriously that It Is understood 
Some new arrangement for th«m will he 
found. 

The following sister ehlps to the 
‘•Orton" are approaching completion : 

Thunderer,” "Oonqnwor," "Monareh,” 
to be completed by March 81st, 1918. 
"Klag George V.," ‘‘CeatarUm," ••gj^*,** 
••Aadaclous," to be oonphrtad bf Jimaarr 
im. 1*18. 

The laet tour will be idiglitly te«e(k~ 

about t4/i«o to M dm to bettor 
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-> ThmCMTiMi CaH*«*. 

1 > 

1 jj. 

PIIS f)wliilwlBiri***iUw. MhwaMk 
rm. CiMSM htfla (Kk BaMk. Stgu 
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jl^, th« *&U4oriMd« cons rail po«< 
IW HIM a^rantlof of l«rser woopoiiii 
.ptu-iMw. Of th* oolp* of tlM 
prognunme, tor which tontfm 
|<ut bhoa ukad, no dateilB «ra 
but U la belloved they will l>e 
U»r to the "Kin* G«or*e’’ clau. It 
probable that JWxt year’* thlpa wlU be 
entirely different type— amaUer, 
armed with elx 16-lnch and a nura* 
dt 9>lnch lunB. 

jUMfi* TMtB for Food Purity 

liti /roKi pagr IM ) 

ie present In large quantl- 
Wrther, nearly all the adulterant* 
present a shiny appearance, 
coffee always looks somewhat 
rapid way of testing any 
Ind ot ground coffee is that pictured In 
accompanying Illustration Take a 
taratHar of water nearly full to the brim 
and acatler about half a teaspoonful of 
the grain* upon the surface of the liquid 
Pure eoSee contains a large amount of 
oil and on this account the grains will 
float with a very few exceptions. Prac- 
tically all the adulterants In use will 
link to the bottom of_ the tumbler. The 
preaeooe of chicory In the sample Is at 
once known by the almost Instant color- 
ing of the whter a deep brown shade If 
the tinting is very Intense chicory has 
been added to a positively unwholesome 
extent Pure coffee grains will not color 
coM water, at any rate not until the 
pasaing of a considerable Interval In 
these experiments it Is Interesting to In- 
clude a few samples of the so-called 
coflee substitutes, many of which will be 
shown to contain a large amount of coffee 
and this In spite of the assertions of the 
manufacturers 

The only means by which Illicit addi- 
tions to tea can be detected la by an ex- 
amination of the dried leavea after one 
baa become fully acquainted with the 
genuine article Leavea of many ktnda 
of plants have been employed In this con- 
nection, of which thoae of the wild plum 
are perhaps the moat commonly ueed 
Nowadays, howwifeti at the plan- of its 
production tea Is sd.theap that it scarcely 
will pay the maairtaeiurer to do much 
In the way of adulteration Cocoa Is 
rather different, howevet, and there Is 
little doubt that huge quantities of this 
substance are sadly behind what they 
should be in the wav of quality Some 
form or other ot starch la a very favor- 
ite adulterant with certain sections of 
the trade. This may be at once detected 
If about a teaspoonful of the powder is 
placed In a cup and boiling water Is 
added if any starch la present the liquid 
•hows a very marked thickening, a hap- 
pening which should not be noticeable 
to any extent In the genuine cocon es- 
senee A much more harmful adulterant 
is the addition of cocoa shell, unfor- 
tunately the presence of this la not very 
easily discovered save by the help of a 
mlcrosflflpe If the powder has been imre- 
lassU^^^jlround It may Impart a slight 
grlttlndai to the mixture, though of 
course the skilful manufacturer will take 
great pains to avoid this. 

There are perhaps no artUlei of food 
which are more commonly adulterated 
than Jams and Jellies II Ie not an exag- 
geration to say that very little of the 
material sold of this nature Is simply 
the fruit named on the label embodied 
with phre sugar Most of the adulterants, 
sucb as those used for coloring and add 
Ing to the bulk of the Jam, are fairly 
harmleea, though none is of course de- 
slrahjf* Starch Is a very common adul- 
terant in Jam though owing to the obsudy 
properties which It would give to a deaf 
Jelly It caanot he used. with much effect 
In this article. In the dua Jam It is 
Iropoealhle to detect Its presence without 
a small test Dissolve a teaspoonful of 
Jam In half a teacupful of hot water 
Through a piece of muslin atrain away 
any solid matter which Is left. Now add 
drop by drop a solution of potassium 
permanganate until the mixture Is prac- 
tically decolorleed. In some , oaeee of 
ertlflclgliy oOtared jams the* deoolortxa- 
tlon’inay not he very eomplete. but this 
can hitrf|ly atfoot the ftaal stages of the 
test. When the liquid has quite cooled 
down add a single tt»p of tincture of 
Iodine} aftd if any starch Is pfeaeut the 
sotutloo vhH %a*n a decided blue color,! 
ICwm ijhore e«inaHmly need than starch is 
KhhMsi!^, «Mid h>-^teHatb« the prewnoe 


Is necessary. Again the same quantity 
of Jam or Jelly should be dissolved In 
warm water, in the former Instance It 
will be necessary to strain away the In- 
soluble matter as before Now allow the 
solution to become quite cool and then 
add an equal amount or possibly a little 
more of strong alcohol In order that the 
subsequent stages may be Closely ob- 
served It Is as well to carry out the ex- 
periment In a glass vessel. It the sample 
Is a pure fruit one there Is very little 
precipitation except perhaps the smallest 
amount of proteld bodies On the other 
hand should glucose have been employed 
In the manufacture a cloud of dense! 
whiteness separates from the rest of the | 
solution, and finally settles down at the. 
bottom of the tuntbler This may be | 
taken as conclusive evident e that glucose 1 
has been used as an adulterant 

In order to render the appearance of 
the pickles more attraetlve copiter, to a 
greater or less extent. Is frequently em- 
ployed In the preparation of pickles | 
This may not have been directly added i 
in every case, for the practice of boiling' 
the pickles In copper Jars Is quite suffl- ; 
dent to account for Its preBem>e Staid-! 
Ing vinegar has a powerful effet t upon' 
copper a fact that should be noted by 
every cook Even when only present to 
a small extent this mineral Is highly In 
jurtous as of course It Is a rank poison 
Pickles of a very bright green color 
should always be suspected and put 
through the following test Mash some! 
of the material with a fork until It Is | 
well crushed, and then place the material ^ 
In a stoppered bottle Add to this a solu- ' 
tion composed ot ammonia and water In 
equal parts and shake the whole well | 
If there should be the smallest trace of i 
copper the ammonia turns a blue color ! 
Copper Is often used to deepen the green ■ 
of Imported canned goods such as iieas, 
beans, splnath, etc In some articles of I 
this nature it has been found to a really 
alarming extent A very Interesting ex- 1 . 
perlment to detect lU presence Is one i 
Involving the use of hydrochloric acid, a ' 
strong corrosive which of course must be • ( 
used with €.xtrenie (are and kept away » 
from contact wUb the skin or clothes 
Still the test la so curious that many 
people win be Interested to try It Mash 
a sample of the vegetables and place a 
teaspoonful In a teat up, add thirty drops' 
of hydrochloric add Set the cup on the, 
stove In a samepan containing boiling | 
water, drop a bright wire nail Into the 1 
cup and keep the whole thing boiling for, 
twenty minutes Stir the mixture all the 
time with a splinter of wood At the end , 
of the time slated drag out the nail, when 
if copper has Imen ueed with the vege- 
tables, the article will be found to be 
heavily plated with that metal 
A Anal word on the subject of canned ' 
goods may not be out of place These, 
are used so widely nowadays that the 
laws controlling their preparation are 
lightly stringent. Still now and again, 
for no very cb'ar reason something goes 
wrong with a tin of goods This Is 
almost alwavs shown by an alteration In 
the external apiwarance of the package 
The top 01 the bottom appears more or, 
less "blown out" and when this Is the ' 
case even to n small extent the contents ■ 
should be unhesitatingly condemned ' 
There Is always grave risk attending the 
consumption of articles contained In un- 
shapely tins 

Mgjor John Barker Wtring 

M ajor john btooeir waring,' 

brother of Col. George K. Waring,' 
died on October SOth at the age of sev- 
enty-seven Major Waring was well' 
known as a pioneer steel pen maker The ' 
two tyiws of pens invented by hint were 
named the Cbasa medallion and the 
Washington medallion. During the civil 
war he invented an improved device for' 
spiking I'annon. Enlisting as a lieuten- 
ant In the Fourth Missouri Cavalry, ho 
sttalned the rank of major In the Ord-i 
nance Division. After the war he In- 1 
vented an apparatus for removing silk! 
from the cocoon, also a rock drill and | 
many other mechanical devlcea. All told j 
he secured over seventy patents. I 


1 w«rs produced in the United States, 
valued at ♦62,797,973. In t900 the pro- 
duction was only 17,281,160 barrels In 
1906 It was 31,676,267 barrels, In 19«« It 
was 61,000,446 bgmilB, aofl in 190S it 
tvaa 62,910,926 tMUyaim >-t 



Planning the holiday gift with a Waltham Jeweler is a mutual 
pleasure. The shopper delights in the beauty and design of 
the Waltham Watch Models. The experienced jeweler knows the 
inward perfection of Waltham construction. 

WALTHAM 

WATCH 

For over three generations Waltham has stood for the highest ex- 
pression of the Watchmaker’s an. High grade Waltham movements - 

up to the Premier Maximus at $250, the watch dt Imxe of the world— are invariably 
named, and offer models of exquisite design and workmanship, combined with time- 
keeping qualities of unrivalled accuracy Rivenide, for instance, guarantees a consistent 
high grade watch in all popular sizes, men’s or women’s Ask your jeweler 

5 Handsome booklet describing various Waltham move q 

ments and full of valuable watch lore, free on request yXv 

"It's Time Van (hened a Wallham." 


WALTHAM WATCH COMPANY. 


Wahhcim, Mass. 


QAd Easily Made High Frequency Apparatus 



Your Family— 

If your family is worth the best 
you can mve in house and food 
and clothes, is it not worth 
the best reading as well ? 

Subscribe novv- lo^ay — and 
get all the issues for llic remain- 
ing weelcs of 1911 Free. 

The Subscription Price now is 
only $1 75. on January I, 

1912, It will be advanced 


The Youth’s Companion 

Tht ConienU of Ihr 52 luuts for 1912 If pubUihcJ In hook /“<™ would equal 


sslliag 1 or $ I SO m bMk fora. Sprutat, Swi 

2 Vok ifii: 8 VoU iiirv,:: 

ToatM, BiofTBpkjr Horoisa, Hh 


And not leu than 6 other ynlumei of good reading, Including One-Minute Sloriu, Talk> 
to Girl*, ArKcdotet, the Children'* Page, eti! full Prospeclui for 1912 sent Free to 
any addrttt with Sample Copies of the Paper. 

The Free Issues I 


Companion for 1912 rocairM FREE 
All the issiM* for the remaining week* 
of 1911, Including the beeutlful Holi- 
day Numbers; also nnin 

The Companion's CaUndar for 1912, 
lithographed in ten colors and gold. 
’Then ’The Companion for the 52 sreeics 
of 1912. Your lost chance to get The 
Companion for $1.75. Subotflbe to- 

THE YOUTH'S COMPANION 

BOSTON, MASS. 
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•cientific popi^ book on tba aarDptaaa 
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“Ma«v wA« Un liflad to ntliaa tb. 


J. M. HANSON. Lexlnoion. Ky. 
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The test of a 
magazine’s merit 

is that its readers tell their fnends about it 

We recently asked our subscribers to send us die names 
of those whom they believed the Scientific American would 
interest and we are gratified to find that so many of our 
subscribers believe that its ments will appeal to such a large 
number of their friends. Have you sent a list ? If not 

Here U the way; 

Simply send us the names and addresses of the people 
whom you thmk will be interested and we will do the rest 
An accurate record of all names received in this nmnner 
will be kept, and for each new subscription we gel from 
any list we will extend the subscription of the person who 
sent us the list for four months. Thus if we receive three 
new subscriptions from any one list the subscription of the 
person who sent us the list will be extended for a full year. 

Of course you may send as many names as you wish, the 
greater the number of names you send the larger the number 
of subscriptions we will probably receive and the longer the 
period for which your own subscription will be renewed. 

Be careful to write the names and addresses fJainly and 
don’t fail to put your own name and the address at which you 
are receiving the Scientific American on each |ist you send. 

Address all bsts to Circulation Department, Scientttc 
Ai^etican. 361 Broadway, New York. 


eqxMkMa of tb. tolM«ubi«t. For . wriMf 
to Moor . «r«|^ coona botwmi die moM* 
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ran oo the odter ii to Mxeoiilbb wtiat om 
be dona ady by ooa wbo ■ binrelf a tbaraM^ 
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mr diet *M a.ayW 1 ^ 

to^ JZIadijaotMdttekbJSTh 

tba bk^ dwaa •• iba jalt bcbm cbe to 

tUi AfMa ACk 

■Mr. Loe^ baa wtiM. in {tot ki d» 

—Nm> fM TImm. 


PtriM t2d» bM. SM^Mdd 
Am i a miHO .Jim iiS u jtoalw 
tint it mmt fim •» ilWifc'*iin 


WOOD DISTILLATION 
for manufacturing ALCOHOL 
and other products erf die process 


Q Prafib from rsfuse yvood and uwduit are in reach erf aogr 
one who will locate near a sawmffl. The Sdendfic Ameocan 
Supplement files contain a setiet of vaiuahle aitides on this 
topic which are o ontbined in the foiowiu mmben i 

IdlO— A Gtotonal Kar elew of the Settfedt ct ediiaiae wood woMas, tmi 
the WM to wbicb tba waBea toaybapat 

IBM — The “Beato'* ud ''daUrnctwe" di i t l U tocai p ie w ti, aod momm dhe 
numorowa prodacta nhfinebll from tba caaplale e paratwn. 

IBBl-DtatiMalitoa of aefc wotoj, aW paaatbe pwpartioto aed 
of each jvaduct abtabuble. toad tba wiaw y a r eaiai Uiad. 

fivuw oU tbo prodtMaatbjrTSaaiMwndW^ (SS£m 

to each otfaa, ud naiiy i B ai e a B e to at 

lbB2 — Tbo m o iiirf o a t nr a ef wo^ okakol by a CemuM ptoooM wbicb 
fint eoarem uwdtot aod icrtoM to jdocaaa aad d»aitonteri>al,Ua»toetbe wi^aef 
the wood wsb 75)tof tohaat^aalutatofinoonchdoetobitonatte witboiit.tiiaw. 
17B»— Piof.Raitwt’a aitida on tbo maewhmnH of wood idoabdl n tmy 

I643~I>nr dtadOathM of ■••dh ockd e^ bwdweodo oatopat^ 
European and Atoarwan malbadi, tmd |Ml« theytotihii of prodoMi otgcaiaad. 

1336 — C h o r enal ^^.w^i a rt ^ r . in Garauviiy.' with coatplato rodoraty of 
by-product*, tfaao d ai fdpti a. wid Wm. 

1472--Dlalii]*i}M ef Hno . re edd nH *’ tdait to|>«»lly to UKptitko 
euuuiltctmo, but eoyeto die >y«Mdbtoi waU, mkI liyw afetmodoo at tba 
profitable naiwt of tba budnaii. 

1 551 -IWen to atotic acid, wtil^ J|)M told Mtaoa fcoto diedkte of Wa^ 
and giTto • good dasaitodoo ot tbo' n aaMM f y sod ptodtodady el IM 

pointc to be a b aenredbi i j iH urtug dbe phiet 


,I735-P»wdii<dle> el Ale^lfW CetMeae. bow weed idd weed 

product* may b^ nyed. 

‘Zs^.iir^'ssitsis 

MUNN & CX}4 Ik., TNilMMb Oon^ 
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obauty has wevcr been questioned 



Con^fifer the price — $3000 


!W«wVefckle.itSiaBlSS 

' Tkree Ton Tracks 
Public Serrke Wtitm 

CaUbfaM M WfiO 

Tb« P«ne MsMfMtnrbK C«. 
Htftfwl. COHL, U. S. A. 


|54 YCARS-EXPEMENCEfN TNE MAlAlMCnNIE Of HWKIST GRAK MECHANKAl VEMICLES 


There'S a Place For This 
Profit-Earning Car In 
YOIJR niisiiiess 


of delivery, let us ehow yon lo dollars and cents 
wbst International Commercial Cara have done I 
tor others. They will do the same for you. ^ 
If you own bljf motor trucks, let us show yon 
how an International wilt save time, fuel, oil, 
and wear by doing all your light hauling. 




International 

Commercial Cars 

faavo a place In every business where Ity insures a car that Is rlrtt— • car that 
prompt and efficient sendee is necessary. Is simple, strong, durable, economical. 
The man who uses big trucks for bis and dependable. 



-\HE beauty of the Abhott-Dci 
their tiaeful siid romfortsble d 
• lion that the character of a ma 


lion that the character of a mamifacturer's product is mott dearly icvi.ilcd. 

There la such a chance for iitiperceptlhle, ihoddv worlc or such an opporniimy for the < 
play of elegance and refinement, that the little thiugt wliith tend, on the one li.iiul tow 
cheapness and on the other toward quality, in a maker’s poller, stand out boldly 


Closed Car Bodies arc not skimpy, badly fitted, poorly finished, soon iHionnn;,^ sipie.ik 

and spotted. 

They arc of the highest grade 111 every i>ariicid.ir and tin ir inouniint; m Midi th.ii Ihev nii 
easily aud do not rumble i 

The upholstery is thick and rielding and of sudi a dupe a- lo allow ibc hurst i loiliing an 
liats to be worn with ease and wiihoui dis4urtroiis effects 

Both our Coupe and Limousine ate well suited for shopping, cnlling, town car me and theali 
going, particularly in inclement weather, when they arc alwass < omfonahic and snug insidi 
Abbott-Detroit “44” Fore-door LimouslnP, fully equipped with Gray & Davis nickel plate 
Bullet electric headlights, electric side and tail lights, two (2) 18U ampere hour lighting lin 
tenet, Tungsten lamps, — bodv of lamps blat k enamel wiiii nicktl plated lriinming«, 36x4 int 
tires, front{ J7a4>i inch rear, demountable rims, horn and complete set of tools, $3000. 
Abbott-DetroU “30” Colonial Coupe, fully equipped with nickel plated Bullet electric hcai 
lights, electric tide and rail lights, two (2) 100 ainpeie hour liglitiug batteries, Tungste 
lamps, J4x4 inch tires, demountable nmi, horn and complete set of tools, $2150. 

Dynamo Equipment for Electric Lighting, $90 extra Aiiliott Self Starter, $‘i0 extra. 
These and all our other cars are completely destnbed in our 1912 Art Caulogtie 

ABBOTT MOTOR COMPANY 

•IS WATERLOO STREET. DETROIT. MICHIGAN 




'■ ■ 



iMivy bAulfng should buy InteroatkmaU 
fctf the lighter work-iaaWng quicker 
trips, more prompt Jeliyerie*, IncrefUk 
iostne effiCMBcy of bU dellv^ service. 

The 1 H Cw^utnUoa for b4hert qaal- 


I Whatever your delivery problem U— lot 
us help you solve it. Got ue facts before 
you taw any definite step. You will be 
vitally Interested in the mfOTmatlon we 
want to place before you. Writs m fully. 

m COMFANY or AMOKM. 

liSeeiporalsS) C^iSR** USA 


You cut thank the iiuiiWoce ol the motor-buying 
public for the new Hupwobile Roaditer 

Newspaper reports of the hapteseivc periotmancea 
oi ll^ W^-Town^ Hupiaobde have had a three- 
feld effect- 

They have ahmulated, ovorywhete. the always ex- 
traoedmary demand lor the HupmoUle Touniig Car 
and the Huptnobile Run^xwi. 

And. m additioti. they have given rise lo a new 
damand, which has voioed itself in a psirsistenl call, 
hom all partt of the country, lor a Hupmobiie 
RoadSet wsh the same chaaaa and the longer wheal- 


■buying Hupsnobde Tounng Cat since 
November , and the thousands ol 
mancca ut all parts of the world 
1 three- Having its two seals midway 

and rear axlet, and with the ( 
ays ex- and long wheelbaae ol the tc 

ng Car Roadster is a particulaily cl 

Thus It u especrally fitted lor 




whicii is winning new honors at this witting in far-off 
Inrka — have fired the public unagmation. and advo- 
cates of the roadster, everywhere, have urged out 
dealan to give them a Huptnobile of that tm 
So, h«a you have it— a Roadster with ^ spaa- 
fications whick have provaa ao marvelously eftetent 
m the 25.000 lilies of land travel crarhted to the 


HUPP MOTOR CAR CO., 1233 Jeffsnon Are., Detroit, Mick. 


THg HUPMQBIL 
TVa Wst«-T«wiMAalomoMa Ut Delr^ 


; a:o.iRLp-TQvn 



ia *a Sirtfuia aavaSiTtheOitiMal aaoMa sf iie W / Name. 
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The Great Inventor’s 
Prophetic Vision 

Thirty-two years ago, when Edison invented the incandescent electric 
lamp, he saw, in his dream of the future, every home equipped with electric 
service. He foresaw, thirty-two years ago, that the ideal home of the future 
would include not only electric lighting, but also electric cooking and heating. 

His dream “electric-light-for-everybody” has come true for those who 
will read and heed. The Edison Mazda lamp with its non-fragile filament, 
made from a drawn wire stronger than steel, brings electrip lighting within 
everybody’s reach. This lamp gives three times the light of the ordinary 
carbon filament lamp using the same current. 

The carbon filament lamp was good; the tungsten lamp was better, but 
the sturdy Edison Mazda lamp is the last word in lighting because it com- 
bines durability with the highest efficiency known. 

But perfected lighting is only one economical advance in electricity. 
Electric cooking has come. 

The new metal-alloy “Calorite” has been perfected by the General Elec- 
tric Company. The high temperature necessary for electric cooking causes 
other metals to oxidize and break down. But here ‘‘Calorite” is indestructible. 

You can now get an electric flatiron, radiant bread toaster, coffee perco- 
lator or a complete electric kitchen range— durable, satisfying and economical. 

So the prophetic vision of Edison, the great inventor, has come home 
for all of us. The wonderful new Edison Mazda lamp and the indestructible 
‘‘Calorite” are ready for you today in your home town. 

Step into the electric light Company’s office or an electric supply 
dealer’s anywhere. Ask to see Edison Mazda lamps and the G-E 
heating and cooking devices. If they cannot show them to you write 
our nearest office for complete information. 

^ General Electric Company 

\ Principal Office: Schenectady, N.Y. Sales Offices in the Folio wing Gjlties: ^ 






LmUbc Soath from ■ fork In th« roniL Canyon City in the distance. 


The “Sky-Line Drive” 

A Road Along the Crest of a Limestone Ridge 


C ANTON CITY, In Colorado, has one of the most re- 
markable driveways In the world For certain 
features there Is none other which can be ■’ompared 
with this magnlflcent drive, so unique is the whole 
affair. 

The "Sky-Line Drive" as It is appropriately named, 
lies along the very creat of a long and lofty limestone 
ridge that rises from 800 to 1,000 feet above the sur- 
rounding plain on both sides These limestone ridges 
are a characteristic feature of the region, and are 
called "hog-backt.” This particular “hog- 
hack" extends west and north of Canyon 
City, Its top forming a long sky-line, and 
making the horixon In that direction 
Travelers traversing this remarkable 
‘•Bky-Llne Road" may bo seen many mUes 
away— boldly silhouetted agalast the sky. 

The remarkably clear atmosphere of the 
Colorado country renders It possible to 
secure the smallest details — even 
glimpses of the sky between the spoke of 
the wheels, and under the horaes This 
famous Drive" tfltords a most 

macsMoaBt view. Canyon City lies clear 
out, lar below the ttavoler, and one may 
took down ttpon R, as If looking on a 
raltaf map. and almost ss If 
paiMd above it in an atrship. 

tlM. drive, da about 36 feet wMe, on an 
a»arn *. aad it wlnde to and fro, and 
a«ai4^ fiaitl# np and down on the narrow 
fltwnt for abant four iWHee, For the 
CVbhliUfFart of fhia dfataaoe the travelers 
aeb dtOM tMm MO feet abote the city 


By J. Mayne Baltimore 

and the surrounding plains, to which, on both sides, 
the walls of the "hog-back" drop almost perpendicu- 
larly. 

The beauty of the panoramic view on the other side 
— beyond Canyon City — Is magnlflcent Here vallej 
and winding river, foot hills and mountains, have 
combined to form a marvelous scene filled with love- 
liness and grandeur 

The drive was constructed by convict labor, that 
made It possible to carry out such mi extensive Im- 


provement All the credit tor the i oiistrucllon of the 
load properly tielongs to John Cleghorn, warden of 
the Colorado State's Prison 
John Cleghorn. ever busv minded and f.ir seeing 
conceived the Idea of making Of this rocky Impene- 
trable, and dangerous ridge, a driveway llolng to 
Canyon City, he laid the matter before the more iiubllc- 
splrlted citizens of that plai e Of course, he had the 
(onvicts — "boys’’ he railed them and the labor would 
tie furnished free to the people, but It took money 
to iiay for the nereB8Hr\ powdet, tools, 
et( , and Mr Cleghorn could not fiirntsh 
any money In less than forty-eight 
hours the necessary ftnanoes were pro- 
vided. and Cleghorn iiiit large gangs of 
convlet laborers at wnik immediately It 
took a long time to 'hew out’ ttie road 
Many problems were em oiintei cd but 'he 
work was finally completed 

Today there stands a barge nmnuiiu ut, 
on the highest point of t'aO road on whlih 
are carved the simple woids 'lohii 
Cleghorn. Sky-Line Drive ’ 'I'liK great 
roadway la a public hlgbwa\--abHoluP'lv 
free to all — pedestrians erjiieht rlans, and 
every kind of vehicle, Im hiding automo- 
biles The driveway Is one of the leading 
attractions of Colorado .uni us auom 
pllshraent besides adding to rhe grand 
total of road ImproveinentM in the west, 
aervea as a rich exampb of how moans, 
hardly thought exlsllng, may be used to 
carry out a large and a successful under- 
taking 
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The Navy and the Inventor 

I T IS u notorious fact that the inventor who ap- 
proaclies certain of the govcrmncnl df partincnts 
in the iiopc that his invention will bt invistigutid 
without prejudice and. if found nicritorious, bought 
iij) at a jinec which will giinrautec the in\ enter in 
selling his in\cntion with the right to exclusive use, 
will hiid that he has ii hard road to travel More 
often than not hi will experience unnecessary de- 
lays, to say nothing of considerable financial loss 
and ultimate disapjiointineut 

An eloquent plea for a more liberal attitude to Uie 
inventor is made by tliat able officer and Inventor, 
Hear Admiral Bradley A, Fiake, I’ S. N., in the 
September issue of the United States Naval Insti- 
tute Proceedings, The arguinent is so well put (hat 
we cannot do better than give it in the Admiral's 
own words He points out that it is the duU of 
the navy to encourage not merely engineering skill 
and ineclianical ingenuity, but real invention 
"Knowing the brilliant original inventive genius of 
our country men, we must not stop sliort of a deli r- 
niiiied effort to ‘ascend the highest heaven of in- 
vention.’ Wc intisl hold as high an idi al in this 
matter as we do in the matters of strategy, tactics 
and engiiK t ring 

".Such a jHilicy. wisely and ciicrgcticall} carnid 
out, will him ns direct and bemhcial effect on the 
navy as our admirable patent svstciii has on the coun- 
try at large. But. to carry it out, wc must first treat 
inventors as sane and reputiihlc men, and recognize 
the fact that not only docs an attempt to evadi plain 
imteiit rights si t in to inventors dislionoruhle, but it 
turns them to fii Ids wlieri tiny have mort ciinnee 
than in a Imttli against the government 

“M’hy iiiviiitors should In tnaled as thi-y havi 
been is not quite char. C'l rtaiiily it has In c ii 


ir ships would still hi i 
I' W I all know Unit ideii 
I li till' hn ath ol I ifi nil 


Patent Property. What It Is. Its Protection 

A C \ 17 l',D IsTA I'l .s piti 111 III (i nils purjiorfs 
to gr lilt to till till 1 "till rxeliism right 

to make , usi and VI ml ’ IIp iin entioii tlierem 
set forth du|tjng tin ti riii ivprcssnl in Ihi grant 
tlirnugiioul the I'nitod .States and its ti rnlorial inis- 


’ The yrordJi^vHl tiris gwiat ia niisleadln|, iQi; 
^venhOKint IfFMitt to an.vone, any 

claaWe or to wMfo* »»ei ‘“f 

inreiltioii whtolt atty *ay teMpasteji upon tke p*ior 
, rights of othera. A patent Ii only prima feteie cvl- 
desec of the right to exclude others from mahilitti 
ualng or rendtagthe iaveatlon, and it is alvVaya open 
to the infringer to almw that the patent is invalid, 
by reason of the absence of novelty, utility or inven- 
tion in the patented device, or because of other 
statutory defenses. 

.Many patentees seem to have the impression that 
I the government should of its own initiative compel 
‘ the alleged infringer to cease his infringing acts. 

But because the patent is only pnma facie valid, 

' the government cannot act until proof is offered 
showing its validity, and for the same reason tlie 
infringer refuses to stop his Infringing acts. 

Having once, however, proven to the satisfaction 
of the courts of the government, that the patent is 
good and valid, protection will be at once afforded 
to preserve the rights of exclusion iiestowed upon 
the patentee by its grant. This result, however, is 
attained in the great majority of patent suits only 
after the expenditure of considerable' money, and 
the expiration of mouths and sometimes years of 
time. The owner of a patent, belie v iiig his rights 
to be infringed, if lie decides to procec'd against the 
infringer, files a bill in equity, the great majority of 
patent suits being brought on the equity side of the. 
court. In this bill, he charges the ollcge-d infringer 
with the infriiigeinent of his patent The infringer 
thereupon bc'csnnes a defendant, and either denies 
that he lias eonimitted any act of infringement, or 
admitting that he has, lie justifies his acts by plead- 
ing that the patent is invalid, and oftentimes com- 
bines in one answer both of these offenses 

It is not often that an infringer is discovered 
making the tiling identically as shown, described 
and claimed in the piatcnt, and the question wHcthcr 
the thing which he docs make, constitutes an in- 
fringement, thereupon becomes an issue Occasion- 
ally, it will be found that the infringing device is 
identical with that of tlic patent, and in such cases, 
the validity of the patent will constitute the issue. 
Ill this attack upon the validity of the patent, it may 
be shown that the invention was not new at the date 
of the patent, that it was not the inveiitiou of the 
piateutci, or that it had been in public use and on 
sale more tlian two years prior to the date of the 
apjilication on which the patent was issued. 

The preparation of and presentation to the court 
of the eviderue on behalf of the pateiitie, and the 
allegtd infringer, is what involves tin extraordinary 
expense incident to patent suits. The decision in 
suth eases generally rests upon the testimony of 
ixperts Those who testify for the jiatentee, ex- 
jilain to the court the eonstruclioii, organization and 
iiKxk of opK-rntion of the invention of the patent, 
and lomjiarmg the same with tlii' tiling or things 
niadi by the alleged infringer, and i xjiress their 
opinion as to wilt the r or not such things embody tlic 
patintid invention. 'The experts for the alieged 
infringer tliercujion place tlicir interjin lalion upon 
the pati lit at issue, and upioii such nther and prior 
jialents, both donustic and foreign, which may be 
relied iijioii as showing either that tin piatent in 
suit is of restricted scope, and not iiitriiigid by the 
defi iidant’s inaniifaeturi , or is c<>m|)1i li Iv lacking 
III iiovdty .Hid lliveiition. This i v iih nce is taken 
bcfori an exonnm r. and tin cost in the average case 
opproxiinatts ifil?.') ptr dav. A furtlirr expense 
nrisis from tin neeessitv of pinnliiig the evidence 
for pin seiitation to llie court This entails an ex- 
pienst of from it*l to ii<l.i!!5 pier printed piage The 
expense may lie greatly inerensed hv tin- introduc- 
tion of irrelevant and iinmatirinl teslimonv , and also 
the pil.ieiiig upion the record of extended and often- 
times unwarranted objections of counsel, all of 
winch must be taken down by the examiner and pre- 
sented to till court, for undi r tin pin sent rules he 
cannot piass upnin the admissibility of evidence. 

It has heen stated that the cost of taking the testi- 
inony and pm senting it to the court in the famdus 
.Selden case, was upward of $150,000. In that 
lasc, after long years of litigation, wliilt the patent 
was not invalidated, the defendants ultimately 
< seapied the charge of iiifrinprenicnt. Fortunately 
for the owners of that patent, however, it was pnma 
fade of such a formidable character, thut long be- 
fore the final adjudication, they liad succeed^ in 
collecting from the manufacturers of automobilei, 
thousands of dollars as royalties. The brief in the 
Selden ease consisted of two large octavo volumei 
of pt least .500 pages each, and could have been pro- 
duced only at considerable cost. 

Another famous case .wherein the city of. New 
York was sued, for infringing a patent covering an 
auloniallc relief valve for fire engines, was fought 
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The iKfpht or eKcluaioo, howcm, whigh ^tlie 
ernmehb bntows upon * patemtoe, nad «kfck ) 
so diueh to enloroe, has proven in tntthy te he 
an extremely valuable right; ha* enriched ttnay te-i 
venters, and constitutes the foundation of vftat tMi- 
ness enterprises, and to this right, largely, Uf dxtfi , 
wonderful pirogrcss of the civilised world. 

Bnild a New Patent Oflke 

T his is not the age of senUmeut or oonterv- 
atism. A costly new building twenty stories 
high, for example, must be dcmolisbed to 
make room for one forty stones high which will 
yield a oorrespjondingly higher pirofit. 

The ScucNTiric AMxniCArt has repeateiUy cslkd 
attention to the urgent necessity for a newer and 
greater Patent Office. An article was recently 
printed giving the facts about the over-crowded and 
obsolete building now occupied by the Comtuisaioncr 
of Patents and his force of one thousand lubordio- 
ates. This article was prepiarcd for the purpmsc of 
showing the inventors of the country and the manu- 
facturers and merchants that they have been woe- 
fully negligent in not insisting that Congress take 
some steps to house the Patent Office dccenUy. Their 
negligence, however, has been nothing to that of 
Congress itself, for the inventors, raonuiuhi^urers and 
merchants cannot acquaint themselves at first bend 
with the coudiiions at Washington without consider- 
able loss of time and money, while Congress, on the 
other hand, has been repeatedly and psersistently 
impiortuned in tlie matter, and every member of Con- 
gress is in a pwsition to thoroughly SAtitfy himself 
on tlic subject. 

Ever since Commissioner Moore fiiut took the of- 
fice he nbw holds be bos been reminding Congress 
that the Patent C^c is in need of legUlative u^ton 
to give it larger and better woriting quarters. Bills 
have been introduced canymg the neomuory appro- 
priations and arguments have been made in the voffx- 
raiUses, all to no avail. 

The surprisihg thing about this dilatory pbUoy un 
the part of Congress is the fact that the Putoht (V- 
ficc, which IS one of the very fow self-auppiusttlig 
branches of the government, has a suApicat npppkis 
ID the Treasury to defray all the expenses of a new 
Patent Office building, including the ground to build 
it on. Tins surpilus, winch amounts to something 
like seven millions of dollars, repiresents a net profit 
ovir all the expieiises of running tlie Patent OflScc 
since it was first instituted A pretty comfortable 
margin of profit, indeed, when one considers the 
enormous expenses thut tlie office is under to get 
eompjetent cxatiunerH and to turn out high-grade 
pirinting, piiotolitliograplimg, etc. W'hat private en- 
terprise whose net profits were seven millions of dol- 
lars would be content to occupy a building wholly 
Inadequate for its needs ^ 

Congress bus no right to require clerks to work 
in dark, crowded rooms, where health is endangered 
and ambition thwarted. Disagreeable surroundings 
have a physical and mental effect on workers. Ask 
any housewife whether she can work or live happily 
m an untidy house. In such a household one would 
look for disease, slolli and uiicleanlineas. Is it 
not equally discouraging for men and women to 
work in a room where documents and books are 
]iilcd high, accumulating dust, and in a semi-chaotic 
condition, just because there is no room for them to 
be properly cared for? 

Congress does not have to appropriate a single 
dollar for Uie building of a new Patent Office over 
and above the surplus already earned by that bureau. 

A bill should be passed early In tlic coming session 
giving relief to the Patent Office. Every session 
that secs nothing done in this regard increases the 
gravity of the situation. The Patent Office records 
are of the utmost valUc. Their loss or destruction 
would undermine the foundations of the entire busi- 
ness world. They could never be replaced. The se- 
curity of countless millions of dollars rests in their 
preservation. The Patent Office models, too, lead « 
precarious existence, and some effort should im made 
to give them proper storage facilities until such a 
time as they can be properly boused in the ueW 
Patent Office 

Some day when it is too late, perhaps Congf^a 
wfll be forced by the clamor of public opision to 
alioiy the use of the Patent Office's money for a iww 
building. Why not take action now, whde then 1* 
yet time to save these prloelcss reeo^f 






Impressions of European Industries 


tTM i>fU>«r» ttf dbtemiHon and antdjftu, whxek kavt eotUrUmttd t<t larg^tj/ lo Mr. Edison's succe 
of Svropti it from tEsfollouirtf " impressions" which wtrs ffumn, durinp a rrrent tntermew, 


'WHAT (mtun ot tbA lodoetrUil KltnAtlon in 
Barcfit ItU mk4« th* 4e«P««t tmprmloa on 
altad, Mr. Bdlwa? Am. 1 am tree to «&r that 
ikflqoBS eoHStrlM trtilch r trtverMd. Oennany haa 
taft by tar the deepest tmpreaslon on my mind, par- 
tlCBlarly aa reiards the enormoua atrldea which she 
ta xaaklBff In the development of her industries and 
,|he extension of her foreign trade. 

Q. What do you consider to be the fundamental se- 
crets of Oermany'e success* Ans Her Inunigence, 
her patlenese, her Industry, and her appreciation of 
the value of cooperation. In the development of their 
induatries and commerce, the Oermans are a united 
people. They are working upon a carefully co-ordi- 
nated plan, having for Its ultimate object the captur- 
ing of the major portion of the world'e commerce, 
and in this effort they have the great advantage over 
Other countrlea, and particularly over the United 
8tat«e, that they have back of them the assistance and 
prestige of the German Government 
Q. What la the German attitude toward the tn- 
ventorT Ans. I And that the Inventor has better op- 
portunltlea In Germany than he has In the United 
States, sad this for the reason that any factory which 
mannfactnres articles of the character covered by uls 
invention is encouraged to take hold of ft, because of 
the financial aaalstance which It can secure from the 
great promoting banks, of which the Deutsche Bank, 
one of the largest In the world, la the most notable 
example. If an inventor brings a new Invention to a 
factory, he Is not likely to be turned down because 
the company la without the neceasary capital to cover 
the cost of Its manufacture and exploitation. They 
can present the Invention for the consideration of a 
corps of engineers and auditors, which Is maintained 
for that special purpoae by the Dentache Bank, and If 
they paas favorably upon the Invention and upon the 
standing of the manufacturing company, the company 
will be financed to such an extent as the bank may 
think proper Now we have no such promoting banks 
In this country The Inventor must either endeavor 
to Interest the manufacturer by personal application, 
or he has to fall back upon the professional promoter, 
who too often la quite unreliable 
Q To what extent does the German Government 
stand back of the patenU which It grants? Ana Al- 
though the German Governnienl does not guarantee 
the validity of the patent, It practically arrives at the 
same result by making It a very dlfijcult matter to 
obtain a patent In the first place, the Invention must 
be quite meritorious The Inventor will have a long 
fight In the Patent OfTlce, In which the question of Its 
priority will be most carefully Inveatlgnted But when 
be once obtains his patent. It Is a patent, and after a 
certain number of years It cannot be disputed The 
German patent possesses the greatest value, and If an 
American Inventor has a really meritorious Invention, 
I would advise him to fight the German Patent Olllco 
to the very last ditch If bis Invention possesses dis- 
tinct merit he will bo treated fairly and will get his 
patent Before leaving the subject of patents, I may 
say that I do not think the corporations follow the 
practice of buying up patents simply to pigeon-hole 
them, and I do not believe that this Is done In the 
United States as much aa some people Imagine 
Q. Have they a “truat" problem In Germany? Ans 
Regarding German business methods, particularly 
among the corporations, I find that Ihougb they do 
not have “trusta,” as we understand the term. In Ger- 
many. they have wtiat is practically the same thing 
They have pools or cartels, which set the priee that 
all the people, or a portion of the people, as the case 
may be, engaged In apy industry, shall aak for their 
goods. They have a central agency? but over this the 
Government exercises no snpervlslon. andstodeed, It 
does not prevent the formation of these poofl^ealUlng 
that destructive competition will never build up Ger- 
man trade. Take note, however, that those cartels do 
not strangle the small man. They take him In, or, if 
not, do not close the door of equal opportunity 
Q. To what extent ta American machinery used In 
Germany? Ana Every American manufacturer who 
visits Germany will be at oooe Impressed with the 
widespread and increasing use which Is being made 
by the Oermans of American machinery— machinery 
either of American make or American design. When 
they take American dealgns as their models, they 
make very little, If any, improvement therein. Their 
labor costa very mudi lea# than ours, snd therefore 
tbeva ts net the same JncenMve to design automatic 
maci)ln«ry, and, very wlaely, they leave this particular 


field to the Americana When we have improved our 
machinery, they come over and buy It. and after 
they have tried It out and found It to be satisfactory, 
they duplicate It It would be foolish for the Germans 
to go ahead and try a lot of experiments in making 
automatic machinery, when they know that the Ameri- 
cana are bound to do it anyway, and do it better than 
they can. Undoubtedly, Germany has benefited enor- 
mously from the Introduction of American tools and 
American methods, but the debt la not altogether on 
their side. Germany Is a great scientific nation, con- 
tinually engaged In aclentifle research, apd as the re- 
sult of this, we not only get from her a large number 
of scientific discoveries which we apply to our Indus- 
tries, but she also furnishes us with an enormous 
amount of chemicals for use In our various Industries 
The German, on account of his patience and other 
valuable peculiarities. Is well equipped for the task 
of working out tedious and Involved processes — some- 
thing which the average American takes to very un 
kindly The American wants quick results. He Is for- 
ever striving to cut down the time element, and hence, 
as I have already stated, he Is pre-eminent In the field 
of automatic machinery But for the task of develop- 
ing Intricate processes. Involving much time and ex 
traordinary patience — procesaea which, aa in chem- 
istry. Involve many unknown reactions — the German 
Is wonderfully well qualified. 

Q Does German superiority extend beyond the 
chemical Industries? Ana It must not be thought 
that German advance U restricted to the field of the 
chemical Industries. Not only Is she already pre- 
eminent here, but she is threatening our supremacy 
in many other branches of manufacture The danger 
for us lies largely in the raw niettiods of Interference 
by the Qoveinment and the weighting down of busi- 
ness with cumbersome and Ilttle-underaiood laws, 
sortie of which are enforced and others not Further- 
more, while political Interests In Germany are uni- 
versally friendly lo trade and commerce. In this coun- 
try politics Is one of the heaves! burdens that Industry 
and commerce have to carry Here In America we 
have no mercantile marine to carry our goods, and. 
even If we had, we possess no banking facilities In 
outside countries to assist the exporter In selling the 
goods We have no corps of young men specially edu- 
latcd to go out to foreign countries and hustle for 
business. A large and rapidly Increasing part of the 
products which I saw In course of manufacturo and 
being shipped from German factories was not for use 
In Germany, but In countries outside of Its borders 
Unless business In the United States Is put on a more 
satisfaemry basis, and Is rid of the present Interfer- 
ence by the politician. Germany will lev In such a 
strotig relative position that she wlH win out against 
us right down the lino 

Q. Do you think the German dream of commercial 
supremacy will be reallr,ed in the near future? Ans 
Personally, I do not t>elleve that Germany will attain 
pre-eminence In the commerce of the world as rapidly 
as some people think. To-dav. Great Britain Is the 
leading nation In manufacture, engineering, and ship- 
ping. with all that this implies She has an enormouh 
well co-ordinated and harmonious empire, and at pres 
ent she has the great advantage that she holds the 
leading position In finance. Germany does not hesi 
tate to let the world know that she alms at the high 
position now being held by the English people as the 
leading eommerclnl nation, and In the race for su- 
premacy she Is going. Just now, very much faster than 
any other country. She Is giving England a great 
run, and, Judging from preaent eondlflons In the two 
countries. It looks as though In time she should reach 
the goal — but not Jiiat yet 

Q. Do you see any signs of decadence In Great Brl 
tain’ Ans. I do not think that the English nation Is 
decadent Far from It. But I do consider that there 
are condltlona In tbo English Industries which, unless 
they can be changed, must lead to commercial deca 
denee. I refer to the very serious question of her 
union troubles In Germany I saw a man working 
three planers; I understand that In England the unions 
will not permit such a thing to be done All through 
the German shops, anv man will work as many tools 
aa possible. All the factory operatives aro on piece 
work This, I believe, Is not permitted In England 
Hence the Germans can manufacture goods of the 
same quality aa the English very much more cheaplv; 
export them In their own ships, and finance the sale 
of them over a long period — and 1 can see bnt one 
ending to a oompetltlon of this character. Further- 


morn. the English business man does not come as 
early to hla work, and be leaves It earlier than does 
the German, 

Q This great Increase in the German nav> — does it 
mean war? Ans I do not lielleve that this commercial 
rivalry between the two nations will lead to war 
Emperoi William Is a pretty good business man, and 
he would be very foollah. now that German commerce 
is spreading so rapidly over the world and German 
ships aro found upon every trade route, uof to take 
the proper measures to Insure thcsi- enoriiiuuslv val- 
uable and growing interests The best Insuiance tor 
a large foreign trade is a iiaw adequate tn its de- 
fence I do not think that th" Emperor and his peopla 
are building the big German navy wltli anv expicss 
Intention of fighting England oi any otbci nation 
Germany In building ber navy, has simply given notice 
lo the world that she Is a big manufacturing nation 
and that she is going to find n market for hei goods 
in every corner of the earth Tlierefore. she i“ go'ng 
to see to it that no more countries shall be sliut up 
against her commerce This of course, is making 
Germany uniiopular, but I cannot sec that hei atti- 
tude Is anything but jierfectly reasonable and proper 

Q While in Germany did you look into the matter 
of muBfclpal government'’ Ans I wish to pay tribute 
to the high slate of perfection to which they havo 
tarried their system of municipal government In the 
first place, they appoint a very hlgh-dass man for 
mayor, and he holds this dlBtlngiilshcd and greatly 
honored position for life, or until such time as he U 
retired One direct result H that these mavors are 
all the time Itylng tn better the government ot their 
(Hies, to bring In new Industries, and to improve them 
artlsilcallv and otherwise I had the pleasure of 
meeting six or eight of the mayois of different German 
cities They were (ertslnly Ihe very finest type of 
men Most of them spoke English without any at cent 
whatever, which greatly sui prised me Furthermore, 
their knowledge of engineering was of quite a high 
(Itararler I tottld not learn that there was any graft 
whatever In anv of these German cities 

I have spoken of the artistic Improvement of (he 
German rides The same siilrll Ig observable In 
France, and generally In such Eiiroiiean (idea aa 1 
visited Ttglv or iinslghtlv buildings or freak btiild- 
Inga of any charaoti-r whatsoever are not allowed to 
go up Thev carry this inlnclplc to such an extent 
that In I’ariH where they have a great many double- 
deck buses run hy gasolene, an order was imentlv 
promulgated that after a tertain dale no more double- 
deck ’buses must be used In Paris, for the reason that 
they were inartihtlc In appearance It wa.s understood 
of course, that ihe doublo-dcck 'btisps were moic profit- 
able, but Paris would not [teiniH the corpoiatlon to 
earn its greatei dlvldemis at the expense of the gen- 
etal artistic appearante of the streets, although tho 
( Itv, 1 tindei stand, Is a partner In the enterprise 

Q Natunillv the lighting of European dties Inlei- 
ealed yon. Mi Edison What did you observe'' \n9 
Speaking ot the conditions in the cities, I noted that 
the lighting of the leading European i Hies does not 
lompare with that of New Yoik neillii and P.vrls are 
about equally well lighted, but Berlin Is i ntitinually 


Is increasing very rajudlv It was observable t 
Ihrotighout FurniK* the night life la on the Incre 
In those cities which have < lieaii water iiower, j 
tber<> seems to be a correlation between the night 
and the Industrial activity of the people In tov 
where the people have cheap and plentiful light, t 
keep later hours, and this seems to have the effect 
mitigating tho phlegmatic (hararter ot their temp 
tnent In Swltrerland, for Instant-e, 1 have seen 
towns which were ot the same sire and genen 
alike in their conditions, wdth the excejitlon thni i 
possessing suitable water power, was well liglileil 
night, and the people of tiiia town inste.id of goiuf 
bed at eight o’clock, were on the streets tiii to tin 
even later This town had decidedly a ^inarlet 
pearanee More buildings were going up iiud (1 
was a general air of enterprise M.inv iienple si 
too long and over-sleeping, 'onfrarv te innimouh 
eepfed Ideas, so far from Iveing rerH■^blnp teni; 
one sluggish and slothful Ha'd wmk work in wli 
you are thoroughly Interested, Is men sil’iuibit 
and refreshing than sleep for slei i,''- -,ikt 
For thirty years I slejit only fnui Imuis a dav 
I have had lots of assistants at wuIouh timee t 
did the same thing We all felt tne 
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Needed Reforms in Patent Procedure 


By Melville Church 


^HILE our patent system has commanded the 
iidniliailon of the world and haa had many 
unitHini, l( la certainly susteptlble of iniicli Improve- 
niMii .1 an> one familiar with the details of Us 
will I iiiKh " ill testify, 

’i hi dela>s and expense involved In securing a 
piilent, against the opposition of an adverae claimant, 
the eiioinious cost and delay Involved In attempting 
1(1 eiiforie a patent when granted, and the lack of con- 
( luslveriess of the Judgment finally secured, save In 
tlic partjdilar Jurisdiction In which It Is ren- 
dered, call loudly for reforms in procedure. 

Under the law, as It now stands. If an 
applicant for a patent encounters In the 
Patent Offlte a il\al claimant to the same 
Inveutlon, u proceeding la instituted, known 
as an interference, for the purpose of de- 
lormlulug the question of priority of Inven- 
tion as iKdween the two claimants 

Opportunity is given eacn claimant to ad 
duce evldenie in support of his claim and, 
wtien the evidence is all in, the ease is first 
argued and submitted to an officer, known 
as the Plxamincr of Interferences, for de- 
termination The Examiner of Interfer- 
encea reads the recoid of testimony (which, 
by the way, la apt to contain much Irrele- 
vant and Immaterial mailer because of the 
uncontrolled way In which it la permitted to 
be taken) and, after from two to four 
months' delay, renders a doclalon awarding pilorlty 
to one or the other of the iiartles, and fixes a limit of 
appeal from his decision Within such limit, which Is 
never less than twentv days, the unaurcessful party 
may appeal to the Board of Kxamlnei s-ln-Uhief, a tri- 
bunal of three Judges This Board sets a day of hear 
tug one or two months distant and, on that day, there 
Is another argument and submlsalon 
After a period of from two to six months, the Board 
renders its decision and sets a limit of appeal of not 
less than twenty dava The party unauccesaful on 

the last appeal may then appeal to the 
Commissioner of Patents, In person If 
he does so a day of hearing will l>e 
fixed from one to two months distant, 
when there will be another argument 
and submlsalon Within a iterlod vary- 
ing from otie to four months, the Com- 
mlshloner will hand down his decision 
and the imrty aggrieved thereby may, 
within forty davs of the entry of the 
Judgment give notUe of appeal to the 
Court of Apix'als of the District of Co- 
lumbia. and, within forty days after 
said notice, may docket his aiipeal In 
siuh Courl of Appeals The last named 
court is a tribunal of three Judges, sit- 
ting in Washington, and bearing the 
same relation to the Supreme Court of 
the Dlsiriit cif Uolumlila and to the 
Patent Offlie itiat tlie tTnlted States Cir- 
cuit Cniiit of Apiieals for anv one of 
the nine judicial riicults bears to the 
Circuit Courts of that circuit 

If the appeal to this Court of Appeals 
Is, foi Instance, docketed In May. It 
cannot be heard lor six months, or till 
the November terra following When 
the court hears the appeal taken to It 
and liandb down its decision. It might 
lie thought Hint the controversy would 
be settled but this Is not the case 
The dec Ision of the Court of Appeals 
Is not final as to any question liti- 
gated licfore It and the unsuceessful party has 

still tilt rig'll, under the provisions of Section 
4915 of tile Revised Statutes, to file a bill In 

equity against his so far successful rival, in the Judi- 
cial district In w'hlch the lattei may be found, assert- 
ing anew his claims to prlorltv In this bill in-eqiilty 
proceeding the plaintiff is entitled to make an entirely 
new record of lesllmouv and may again call ail the 
witnesses he called in Ihc Patent Office proceeding 

and as many more as lie . .tn find, with, of course, the 

privilege of the defendant to do the like It will 
take the better part of a vear to get this equity case 
ready for hearing and, .ifici ii is heard the Clreuit 
Court will probably hold It fiom two to six months 
before deciding It The defeated paitv may then ap- 
Iieal as a matter of right, to the United States Clreuit 
Court of Ajjpeals for that particular Judicial circuit, 
at any tlnkl within six mouths of the entry of the 
decree in the Circuit Court, 


After the docketing of this last appeal It may taks 
six months more before the appeal Is heard and sev- 
eral months more may elapse before the appellate 
court hands .down Its decision finally setting the 
question of priority at rest. 

It will be seen from the foregoing recital that a 
priority contest may Involve the taking of teatimony 
In the Initial Patent Office Interference proceeding, 
a first hearing and Judgment by a tribunal conalstlng 
of one person, a review of that Judgment by a 


tribunal of three, a further review by a tribunal of 
one. and a still further review by a court tribunal of 
three, all upon the same record, followed by a further 
review, on an enlarged or an entirely new record, by 
another trial court and a final review by another 
appellate court 

Even if the Judgment of all the tribunals -to which 
the controversy Is submitted be In favor of the same 
applicant, still, before the final Judgment Is arrived 
at, be must submit to being dragged through this 
long and devious course of litigation, at ruinoua ex- 


pense, before his right of priority can be said to b« 
firmly established. 

There is absolutely no necessity for such protracted 
litigation. The Inordinate number of appaali per- 
mitted serves no useful purpose whatever The aub- 
mission of the controversy to a single trlbnnal of 
first Instance In the Patent Office, with the allowaaee 
of one appeal to an appellate tribunal outside of the 
Patent Office — the Court of Appeals of the District of 
Columbia, for instance — ^wlth power In that court to 
make a Judgment that shall be final and coneluatve. 
as between the parties and thoae claiming under them, 
as to every matter Involved In the litigation, would 
seem to be a complete and satisfactory solution of 
tl^e problem and tend to the furtherance of the cause 
of Justice 

There Is DO more reasan for providing a long series 
of tribunals to try oat an applicant's right to priority 
of Invention over a rival claimant than there la for 


dsternUfiJag, in the tame way, any oUiar matter ^ 
prlviUe right. t 

A datmant to a piece of land ooataiaiac a coU 
mine brings bis action of ejectment in a Olrotilt Ooiift 
of the United States (the requUlte diversity Of eltlr 
zenship existing) against the person in poaseealom 
and, if Judgment goes against him, he naay. by writ ef 
error, remove the case to the United 9tat« Olrott^ 
Court of Appeals for that circuit, and if the Judgmeai 
below is there affirmed, the litigation ends. 

But. under existing law, an appUoant foT 
a patent may contest with another a claim 
to priority of Inventipn not through two 
only, but through six different trlbonala. 

The right to invoke the aid of so many 
tribunals works a hardship upon both tho 
inventor and upon the public. Eteperienoo 
has shown that the final Judgment reached 
after Bubmiaalon of a ease to two tribunals 
Is SB liable to be correct aa that reached 
after submission of the same case to six 
different tribunaU. 

An Inventor enamored of the value and 
importance of hie Invention will, of course, 
pursue his claim through as many tribunals 
as the law provides, or until bis money 
gives out, hut It Is no real kindness to him 
to afford so many additional outlets for bis 
enthusiasm. On the other hand, it would 
aeem to be contrary to public policy that the 
Judicial machinery of the government should be aua- 
ceptlble of being put into motion so many times for 
the protection of this particular kind of private right. 

The first great reform our patent system needs Is, 
therefore, the cutting down of the number of appeals 
In priority esaea. 

But the trials of sn Inventor by no mesne end when, 
after undergoing the delay and expense consequent 
upon the vast number of appeals provided, he at last 
secures hts patent If his ancient adversary, who has 
contested bis right while he wm getting a patent, 
shall continue to pneUae the patented 
InventtoD, he must, under the present 
state of the law, bring a new 
suit against him for the purpose of 
stopping him This usually Ukes the 
form of a suit on the equity side of a 
Circuit Court of the United BUtea, In 
which he asks for an Injunction and 
an accounting of profits and damages. 
In such a suit, the defendant may chal- 
lenge the novelty and utility of the 
patented invention, the Identity of his 
appliance with that covered by tbe 
patent — though It may be tbe same ap- 
pliance that was involved in the prior 
interference proceeding— and about the 
only thing he may not do is to again 
assert his claims to priority of in- 
vention. 

When this suit In equity is, by tbe 
pleadings, brought to an issue, time la 
given for the taking of testimony by 
Ike plsintlff and defendant, respectively. 
The wltneases examined are not pro- 
duced in open court before the Judge, so 
that the latter may observe their de- 
meanor while testifying, and pass upon 
the competency, relevancy or material- 
ity of the testimony offered, and gte- 
eraUy control tbe proceedings, but, as 
<te tbe Patent Office proceeding, the tastt* 
mony is Introduced in the form of ds- 
poelUons taken before noUrfes pubUc, 
or standing or special examiners of the court, 
who have no power whatever to pass upon tbs 
compete]^, relavancy or materiality of the evideoee 
offfced, ‘bt otherwise to control the proceedings, 
but who simply set as recording officers, Uklog down 
everything that is offered by way of testimony, as 
well as the objections and arguments and Irralevant 
remarks of counsel, and returning all to the court for 
the latter’s examination. Because of this lack of re- 
straint la tbe production of evidence, the depositions 
are extended and long drawn out, some of them, espe* 
clally tbe depoaltlont of experts, oontlnning for vrseiks 
and even months, until the record, os one of the 
federal Judges ha* •said, looks as though It crJwno 
afflicted with elephantiasis. 

When it Is remembered that good patent tawywis 
charge from twenty-five to one hundred dollars a daf 
for their ssrvlcos and that good expects charge fiqy 
tCoM4tMi«d en pagt m.) 



The enormous record of the Selden easA 

“Tho evtden(»^ on tho oubjert of oix-r*tlvon<wi t« tl«' roo«t lUersat exsmple of un- 
•uporvlKHl tastlft-tn* I have ev«r aeon or hoard of Whether In 1906 Buhlhlt 47 
WHO any bottor than acrap. whocher Exhibit H9 mould start on flame Isnttlon, 
whether Kxklldt 132 showed dlasrama revealing vuluine or pressure constant, 
were perhaps interesting, but unimportant um-stions They raised a false Issue, 
over which months of time and volumes d print have been expended " (Judge 
Hough, in the Selden case ) 



Campbell vs. the Mayor, etc., of the City of New York. 


This suit on tbe Knlbbs patent for a Ore engine reUof valve was nied orlgbiaBy In 1877. The 
patent was sustained In the lower court and a maator's bearing ordered ThJa photograph 
relates to the master's bearing On the extreme riaht sits Judge Joseph M Du<j, now JiuMO 
of (iencs-al Seesloos Court. New York, the master appotuted by tbe oonrt Next la Samuel 
R Delta, oounanl for tbe defendant. Harvey BatUook and Mr Wood (both now dead) of 
counsel for complainant. Mr Waabburn. executor d the eatate of the oomplalnaot. Tho ' 
booka forming the background are tbe entire recorda of tbe New York Fire Departmaet at 
that time, tecurod by rvipwno ducra tecum, and atacked up to form batflqtround. The 
legal proceedings continued over a period of tareoty years. 
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French Competition for Military Aeroplanes 

' Se®Q)^ the Leading Machine$ and Tests They Successfully Fulfilled 


KmoiUiS^ tb* UnU44 etfttia* ^ ftm |K>v- 
Ptttchww im iBrojiliaa lor military 
tbWtl aof* of tto hoavler- 

ata<!lilne Is FYani:^ l«d to a ottlck appr«cia- 
luf tMftatbflItiea fkt oceutiSK above botb land 
M*, asd the govemmest promptly oOered geimr- 
» mWo tble year for the fastest military aeroptase 
abould fulfill certain condltiosa. These were 
the aeroplanes should transport a total useful load 
Jmo pounds (made up of 3 men, aupplles, etc.) at 
ab rate of at least 37(4 miles an hour without a 
STO tbrougbcut a distance of 183 mllas. Only machines 
antoh were not eliminated In the strenuous prellmln- 
ijry tests were eligible to compete In the final race 
to the constructor of the winning machine was to be 
awarded a prise of $20,(Kt0 and an order tor ten simi- 
lar machines at a price of $8,000 each 
The preliminary tests consisted of about a half- 
dosen flights from the aerodrome at Rhelms to cer- 
tain specified points where the machines wore obliged 
to land upon meadows, stubble and plowed fields, and 
to start therefrom again, each time carrying a full 
load of 360 pounds There was also a “climbing" test 
in which they were compelled to ascend to a height of 
*00 meters (1.840 feet) in 10 minutes, while carrying 
» full load. 

I In addition to the successful carrying out of these 
various tests, the following hints were given as to 
what was desirable 

That the observer's field of vision should not be 


Nieuport monoplane la noteworthy as being the fast- 
est aeroplane In the world Its wide blunt body, lom- 
pletely covered with eloth, slips through the air with 



'The Breguet triple-bladed flexible propeller 

j lilsdo in shown puiled forward Thte flexlliniy prevriiW 


with a four-bladed propeller, which seemed to he 
vogue in this contest Auothei aeroplane to use 
type of propeller, which long ago was shown 
Maxim's experiments to be not so t ffle lent as a 1 
bladed one having the same blade area, was 
Breguet biplane The body portion of one of i , 
novel machines is shown heing towed behind an a 
raohlle They are far simpler in mimtiintlon than 
other biplane, and can be quickly put togi thi r 
taken apart romplele details of the chassis will 
found in Si'i'i'i rvit nt No 1K73 A pliotograph slj 
Ing a Bicguot biplane being aseirihled w.is pnlills 
in Siipi’iEMXNT No 1837 One of the latest inviiit 
of M Louis Breguet is the propeller witli )>lvi 
blades shown herewith The advantage of this ino 
ing lies in the fact that the propeller blades can 
Just thomsplves to vary the pitch When slait 
the normal pitch Is too flal, but by having the bis 
hinged they will swing forward automatically in 
portion to the resistance offered bv the ali, ther 
altering the pitch and thus ai comniodatlng themse 
to the varying requirements 
Thlity three machines were entered In the con 
altogether, but some of these failed to materiall/.i' 
that there were actually but 28 Of these ( ;i mi 
planes and 18 biplanes) 3 monoplanes and 5 blpln 
were selected for the final speed test on Novell 
4th The lesiilts of this test are not avsllfitile at 
present writing, but It Is probable that the prize w 



Bide view of Nkuport moaopUne equipped with fonr-bladed propeller 


Body of a Breguet biplane towed behind an automobile. 






Rear view of ‘’armored" Antoinette tnonopiaBe. 


Three-quarter front view of new Farman military biplane. 


Interfered with by any part at the machine 

That doable control should be fitted, or, at least that 
the pilot should h® capable of betog relieved by his as- 
sistant while In flight. 

That machlnea should be capable of rtartlng without 
outside aselBtanoe. 

This competition has undoubtedly hud a decided ef- 
fect in stimulating invention and the perfecting of 
maohtnea. For example, two trlplanea made their 
debut hi H, whereas both the Parman brothers brought 
out blpJaiws with offset upper planes— a system orig- 
inal In France by Gtoapy about a year ago. and 
which ha* also been used hy Mathew Bailers In this 
oouj^y with hi* multlpiwWrfaee, low-powered filer*. 
The “planes have a better llftin* effect when they are 
offset lb this way. Henry ‘Fanpen also entered a bl- 
plaibt . the upper aurface of which extended beyond 
the lower one at each end, bating a epread of 37 feet. 

Instead, of ohtninlbff the Increased lift necessary by 
iMrspBlttt the surface Of offsettlBg the planes, moet 
of the uMndblaAM etteotM this by Increased power, 
althdukh the hitags vimre generally somewhat larger 
thah. ua««^ The Nieafwirt mopopti^e, is ahown in one 
df give* a rear view 

«l /Tliehfbfpd'* i^tastiia.. this machine was 

ottr Ihet lagua,' it hi the flrat mono- 
pl«i»;eaii|t!»^8d.4kd'-j^ adbr'«Mtuny with nhld 
*»». b eonhtrttcUon indioatofl by us m 
ilcWRhgnm of Optpber $$nd, lOlO. The 



Front at tataat UlvM aUHtary menopinn*. 


THB FBBNCH CrtUPBTrnON FOR MILITARY 
, AIBROPLANEB 


to the Nieuport monoplane plloteil by llie Anierlcitn 
Weymann This machine surprised evervboih h\ the 
HiicceHB with which it landed and re.sturled fioni 
plowed fields and rough ground Its ci-ntr.il skid 
and flat leaf spring connecting the two wliecls woiked 
cxcGGdlngly w'«Il under these trying Londlllona 

There wore three fatal accidents Ini tdental to the 
tarrying out of those teats One oicurred on the 
ground, a mechanic being struck by a rapidly revolv- 
ing propeller and sustaining Injuries from whleli ho 
died, Lieut Conneau, the winner of all the bU circuit 
races last summer, also had a bad fall in his Uptrlot 
and broke his legs Renfi Level .fell in his Havarv 
biplane and was killed as a result of engine faiinre 
He struck some wires in a forced degicnt of non fet-t 
and his spine was broken in two places Jean Hespar 
met, pilot of a 140-horae-power Blttfiot monopl.ane, i as 
the third man to lose his life, and the thlrtGcnOi u ill- 
tary aviator whom Prance has lost He was flylnf: 
splendidly in perfect weather, when his mnnMpluu. and 
donly dived to the ground from a considciablo height 
Whan we consider that France has n\pi 200 mill 
tary aeroplanes, and that numerous fligbih are made 
dally by her military men. the numlcr of fatal acci- 
dents Is not so gr^t as might be exped' d The mili- 
tary aviators take great risks to demnnatrato the 
practicability of the aeroplane in alt kinds of weather, 
and many of these, for their daring ami lourage, have 
received the Ciross of the Legion of Honor 



The Industrial Corporation and the Inventor 

E VICRYONK who has heon Intimately connected itleal developments to which much of what follows The dUBculty wa* effectually solved, however, by Jboim 
with any large manufacturing companies, especially will be confined, serving to Uluatrato the Importance, Gayley, who devised a system wherein the air, uader 

those manufacturing machines such ' as lathes, In fact the practical necessity, of the Inventor as an pressure. In its passage between the blast engine and 

planers and other tools, will recall the adivlties of adjunct to large industrial corporations While It la furnace or converter, was cooled tn aucoesalve aUges 

certain attacht s of the companies who were recog- Impossible within the Itroits of this article to enumerate by contact with a series of plpai arranged to oondnet 

nized as employud for the specific purpose of suggest all such that are worthy of mention, a few illustrative a refrigerating fluid aoroes the dlre«tlim of the air 
Ing and devising Improvements In the machines cases will serve to Indicate how greatly' we are In- enrrent The air before being fed to the fnriiace or 

These inventors spent many hours dally In the shops debted to these men for the advances made in the arts. converter was, In this way. ooolsd to a tsmperature 

seeking here and there the Improvements which might The metallurgical art furnishes many Interesting at or below sero degree Oentigrads, whtsb cahisd 
place the machines produced by the company In a examples of difflenit problems met and solved by the precipitation of the greater portion of Its aols* 

better position for competition with those of other men of genius In the lino of their employment To tore. The water of condensation was then dnsrn oil 

makers Many of the large Industrial corporations Illustrate, it would perhaps scarcely occur to one not through pipes provided for that purpose In this tray, 

of the country have Intimate connection with groups confronted by the fact in actual working, that the substantially dry air was provided, the amount df 

of inventors especially skilled In certain directions variable quantity at moisture in the atmosphere might moisture being practically, nnltorm from day to day. 

From the foregoing it Is readily appreciated that produce a deleterious effect In the operation of blast To William R. Jones we sre indebted for s method 
the problems presented to many of our industrial or- furnaces and steel convertors which, as Is well known, of cheapening the cost of production of Bessemer 

ganiziitlons necessitate the employment by them of consume large quantities of air. the former in the steel. Prior to bis Invention the Indirect or cupola 

men of Hilentlflc and tecbnicnl training, graduates of process of reducing the oxides of Iron, and the latter process wgs generally t»ed In this country, ^hlb 

our (olleges and technical schools, or those trained in the oxidation of certain Impurities Neverlheless, process consisted in running molten metal from the 

In the school of experience, who being presented with It la a fact that the presence of moisture in appre- blast furnace Into pigs; these after cooling were cars- 

a problem and having knowledge and originality, can, ctable quantity Is Injurious because it absorbs best fully assorted, broken up and renoelted In cupola M- 

If the occasion demands, create Inventions It Is not due to its decomposition at high temperatures, and nsces from which the molten metal was eonvsysd to 

surprising, therefore, to find that to those men, the moreover, the variations In the quantity of moisture the converter for conversion Into steel. Many attempts 

Identity of whose Inventions is often lost in that produce corresponding Irregularities in the quality of were made to eliminate the costly intermediate steps 

of the oiganlzatlons of which they are a part, we owe the product It is estimated that between slaty and - by supplying the converter direet from the blast. fur- 

many of the Improvements which mark our industrial two hundred and forty gallons of water per hour may naes, hut the fluctuatloDS In the chemical composition 

progress be delivered to a blast furnace in this manner. The of the metal from tbe‘ blast furoaoe were such a# io 

The employment of technically trained men by the effect can readily l>e appreciated Since the air miMt render the final product of the converter of uncermin 

large companies will be found extending throughout be supplied under pressure and In enormous quantl- character. The necessity for obtaining a unl^rai 

many arts, hut It U natural that It should be found ties, the use of chemical agents for removing the product will readily be appreciated when we conilder 

especially emphasized In the electrical and metallur moisture does not offer a ready solution of the problem. the annual fatalitlM due to broken rails alone. Tha 
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‘i»M» « wl*- 

(^'''fijwnMrn-'^^ lb* WysTtet* ws 
«i^f1 pmi^ d*rlT«d. wi« 
'ii|lf|ijtuW|i^ illuatt«tM in & 

tb# fnoftl^ AMt 9 tt«i tA# Bfanpteit 

Mf«it)» tb«^%](i!]M«t ot lAvsitUoa, Md 

wbat nn^ dittermMML pttui Ue betw««n 
tellnn, Ah' tb» «hl«t dHterenoe betw««n 
•>Ap^ devtat And {yulor knows 4«yU(« midsd In 
^ ribW o( bit naerrolr wber«)>T bn w«n slA« to obUln 
' at sAbsti^nilj oiH»taat oompcsltdoB, 

Ii«A«iul ttourkere Is tbs effldssey of orKluilnsd effort 
IHnstrsted tbnn to tbe sdTSSsee msde to the 
«rt« by th* esgtoeering 4^>nrtSieato of tbe elsotrleal 
•timpattitt. 

IB tbe toleitopos srt sttpesr eucb nnmM as Scribner, 
* IMWltoc toVB&tor who bM done mueb to fltandsrdlse 
tsbtoltODs tostoUstlons, and l>aBa and Dunbu, to 
'Wkom lit due mueh credit tor iht derelovmeot it the 
SiMUttted two-wire switchboard aTStem wherebr the 
third Wire at previous systems Is dispensed with. 
Worthy of special mention, also, le the Invention by 
SObellenser of tbe four-relay cord clrotUt, a form 
sow widely need in^maSy telephone ayetemh, in which 
its nee Ic held to be practically Indispensable Enti- 
tled to special note alto Is the Invention by White of 
tk« socalled solid ba«h transmitter, which hoe been 
a standard for many years. 

Oiarles P. Stelnmets, hsad of the electrical eagl- 
Marina department of one of the large electrical com- 
panlea, baa done much conatmctive work to the elec- 
trical art, having made many hnportant Inventions In 
aUsmattog current motors, generators, converters, 
tetulators, lighting and the like, but perhaps hie 
greatest coatributlona to the an are hie remarkable 
matbematlcal treatleee on the eubjeot of alternating 
current phenomena, which are standard text books 
to ekcirical enginsertog. as well as hooks of reference 
ter the prscUeal engineer. 

The mathematical accuracy of physical laws of 
action is well exempllded to the phaee-trsnaformer. 


,tods|«ad«BUy .totagtod by Bteimnetz and Charles P. 
Scott, a prmnlgi^i^toaw of another company. This 
dovlee. ttrott|fk/i|d»g^raMy atotple, would not have 
ooeurhad aktlied to the mathematics of 

mechanic of the invention lies to the 

tact that cnrront to be transmitted of a 

number «4(pahie of the most economic trans- 

mission, ant -1|Wti hy the nse of the transformer, to 
be changed ^ a gUmber of phases best adapted to 
local needs. Ja from a three-phase transmission line 
to a two-ph^ motor. The transformer consists 
merely of serei^ primary and secondary coils so con- 
nected and todueUvsIy arranged that the electromo- 
tive forces to the primary circuit are resolved Into 
oomponsnts oOrrOsponding to the number of phasdl 
desired, thua Igdaclng electromotive forces of the same 
number of phases, to the secondary colls, which supply 
the secondary circuit. 

Or. Bllhh Thomson, one of America's leading au- 
thorities on matters electrical, is regularly employed by 
a large eleotrteal company. His work on high poten- 
tial and high frectuency apparatus and also on electric 
welding la notable. 

Many Important inventions have been mode to elec- 
tric meters by Sohellenberger, Pratt, Tlngley, Conrad, 
Davis, Bradshaw, and other engineers of the various 
companies, while tbe synchroniser of Lincoln, which 
enables the phase and frequency of an Incoming gen- 
erator to be determined preliminary to connecting it 
to line, Is also a valuable addition to Its art 

Of particular importance among regulators for elec- 
tric systems is the invention by Tlrrlll of the regu- 
lator which bears his name. The characteristic which 
renders this negutator of particular value Is the quick- 
ness with which It acts to control the generator volt- 
age responsive to changes In. the load on the line 

Much progress haii been made by the engineering 
corps of the electrical companies In the electrUlcatiun 
of railways and interurban lines. Prior to the present 
decade direct current only was available for railway 
purposes This could not be economically employed 
on the longer lines owing to tbe dlfflcnltles of trans- 
mlsslen at ordinary voltages and tbe heavy sparking 
at the brushes encountered when higher voltages were 
used. On the other band, alternating current, which 
can be efficiently tranemltted to relattvelv great dU- 
tanoes at ordinary voltages, could not be employed be- 
cause no thoroughly satisfactory variable speed alter- 
nating current railway motor had as yet been devised. 


Within th» past decade, however, not only has the 
length of direct current syttonu been increhaed by tbe 
employment of Interpole generators and motors of effi- 
cient design, which has rendered the use Of much 
higher voltages possible, but also the problem of the 
alternating current variable speed railaray motor hae 
yielded to the Ingenuity of engineers to charge of con- 
struction work of this character, and suoceeaful varia- 
ble speed alternating current railway motors are now 
In operation on many of our roads, notably tbe New 
York, New Haven and Hartford Prominent among 
the inventors of this country in the development or 
the alternating current railway motor are Lamme. 
Alesandereon and Milch, while abroad much valu- 
able work of a pioneer character baa l)een done by 
such prominent engineers as Winter, Elchberg, La- 
tour, Deri, and others. 

Few fields have ( lalraed more attention recently 
than that of lighting, and many important Improve- 
mtats In this art have resulted from the extensive 
experiments conducted by the well-organized dejisrt- 
ments of the various electric lompanlea. Just and 
Hanaman have done much to develop the tungsten 
light, and Kuzel also has rendered efficient service In 
this line, the latter having Invented the colloidal pro- 
cess for the manufacture of tungaten filament The 
Importance of the tungsten light will be readily ap 
predated from the fact that for the same amount of 
current It furnishes substantially 100 per cent more 
light than the ordinary carbon lamp Prominent In 
the development of the flaming arc are the names of 
Stelnmetz, Dempster and Jjadoff, while the names of 
Stelnmetz, Thomas, Welntraub, and Kruh are con- 
spicuous In the development of the mercury vapor 
lamp which, owing to the uniform distribution of I's 
light and the absence of sharply defined shadows, ren- 
ders it admirably adapted for use In machine shops, 
drafting rooms, and like places, In which It has found 
extensive use The mercury vapor lamp, suitably 
modified, is also used as a rectifier of alternating cur- 
rents, especially In the charging of atorage batteries 
from an alternating current source of supply, since 
It occupies little space and is Inexpensive and simple 
in operation 

P'urtber enumeration might be continued almost In- 
definitely, but the few Instances selected will indbate 
to how great an extent tbe development of the arts is 
due to the Inventor whose invention Is often not asso- 


The First Trans-continental Aeroplane Flight 

AcxDunt of the Record-breaking Aerial Journey by Galbraith P. Rodgers on a Wright Biplane 

B y his arrival at PasadeuA Cal., at 4.01 P. M. ping place, he descended on account of slight engine A comparison of Rodgers’ flight with the first trans- 
on the afternoon of November 5th, aviator Rodgers trouble and was delayed half a day because of a storni continental automobile trip Is Intereutlng The first 
practically completed his great trans-continental flight. After flying BO miles farther to Cantsteo, ho again attempt was made by Alexander Wlnton and Charles 

although the real finish did not occur until several descended on account of engine trouble He mistook Shanks In 1001. but the Wlnton car was stuck In the 

days later, when he flew the 36 miles remaining, and a marsh for a aoUd Held and damaged his machine sands of the great American desert Two years later, 

landed on the shore of the Pacific Ocean Rodgers’ In alighting. Tbe next day. however, he flew 90 miles however, Dr H Nelson Jackson and 8 W Croiker 

start was made from tbe Sbeepehead Bay race track, to Red House, where ho alighted to change a spark accomplished the feat of crossing from Ban Francisco 

near Coney Island, on September 17th last He started plug. In restarting, he ran Into a wire fence smash- to New York in a Wlnton machine, having a double- 

with the intention of competing for the |B0,000 prize Ing bis maebtoe and propellers, which caused a two opposed-cylinder engine, In G6 days A fiing'e-cyllnder 

offered by the proprietor of a New York newspaper. days’ delay. Engine trouble Is of course blamed for Paikord aiitomohlle, driven by Tom Fetch, acenm- 

The time limit within which this prize could be won this, as if be bad not alighted at Red House, he would, pliahed tbe journey In 62 days, Including a four day 

expired on October lOth, but Rodgers flew on Just the not have collided with the fence there At one other stop at Denver, and an Oldsmohlle, driven bv I. L 

same, despite many tnlsbaps and breakdowns His point la Texas, In starting on a narrow road. Whitman, made the journey In 72 days All three 

total time to Pasadena was 49 days The distance Rodgera smashed his machine by colliding with a tripe were made In the summer of 19ii2. The following 

covered was jume 8,380 miles, and the time In the fence. Two day* were spent resting and overhauling year, Whitman and Carrls crosued the continent from 

air 8S houra This corresponds to an avsrage speed the machine at San Antonio and El Paso, Tex. rc- the Paclflo to the Atlantic, a distance of 4,ri00 miles, 

of about 40 miles sn hour tpeOtltely. In 33 days, thereby heating by 28 days the best pre- 

dealdes breaking all records aviator Rodgera car- All told, some 18% days were lost making repairs, vlous record, and in 1906 a 6-cvllnder SO-horse-power 
rlad with him letters from Postn^aate^Genera^ Hitch a»<l of these, 2^ days can be laid directly to engine Franklin air-cooled automobile was driven 4,000 miles 

cMlL Several of these were delivered to Chicago and trouble. The weather was responsible for the loss of aoroes the continent In 16 days, 2 hours, and 12 min- 

Othant,. (Mtodlnir one from Maior-Oeneral l3rant to 11 daya, so that a toUI delay of 24% days was utes This cutting down of the time to one-quarter in 

l|ha Dstarttoeat of the Pacific and another from the occasioned from weather and repairs. Deducting this but three years shows the rapid development of the 

eOMiton4ifW Ofilear of the Altontle fleet to Bear Ad from the total time of 49 days, we have 14% days as automobile from 1903 to 1906 

tltonnd et equadron Y<te carried the actual Utne of making the flight, which shows the The aeroplane has developed so much more rapidly 

tW'eiSttre dtntahte tjoffttoent and delivered poeslbillty of crossing tbe continent to a taonth's time that two years ago the past summer, Olleslagers re- 

lliliea Bdlowad flM ^aoenM mads by Bixigort by aeroptahe, to case one does not meet with bad malned aloft more than five hours and covered a dls- 

dnWt mafe to B«el( to- too eohutaas of the BotXMTino weather and serious mishaps It should be remem- unco of 240 miles, while of late distances of between 

Ik04r ttkit tor has etoltoletod hts flight, bared that Bodgwra ohoae a roundabont way, going far TOO and 800 mllea have been covered In a day with 

H tototeattoiK to Jltouittai;|xe btdedf and give aouth tote Texan and then following the line of the only a few stops. With a reliable motor, and the 

lto:to^tot|ttaVn^dai«r*T trto Ohtet causes eoutherb Pactob Baltway. He broke tbe world's long- development of an automatic stability device which 
to t’hnf* totogn town hnd veatoer and hr^ dlaunea toosa-ooutorr record on October lOth, when will enable the aviator to fly in windy wcatbrr it 

tola ftotofc ,lto mm failed to dsaeand some he reaahed Marshal. Mo., aftor a flight of 214 miles, should be possible to cross- the continent in ten davs’ 

fa^ Same as he heat hy f tow miles Atwood's record of 1,266 time, and without doubt this will soon be done What 

gUiOh M n ^Ire cantog from Bt -Lotila to' Hew York, which flight wss com- a great time saver the aeroplane Is was demonstrated 

fias; hut toward the plated tot jkligqtt Kth, time and again, especially In tbe far west, wh«-o 

nt^ tol IMtodnl Cal,, a One df toa hs^rtant events in the course of his Rodgers tTequentiy out-distanced bis speclsl train by 

ttotoJM'ldtodiad a to toe flight wu^ hin tototong with Robert O. Fowler at Tuo- from one to two hours- Flying over mountains and 

to'l’tolMcn toe ten, JPonW, tt will be remembered, pro- canyons he found rather risky, but at the end of his 

ttoto ear- vtatmly Wtod to etoas toe Bocklw tn his Wright bl- journey he announced that Beacbv’e flight above Ni- 

iKwHetown Vt If the plnae. toittotlS4< (to October 20tb be left Los Angelea, agara Falls and down the gorge last summer was, In 

Igtofl Atotofl toaa nnd natonlMd hla determined to mtoe the flight aoroaa the continent by his opinion, the greatest flight ever made The Wright 

dtoWto#' to to to he to* sontoafti tonta, Dp to Novemhar dth, h« bad cot- biplane had ter the second time broken toe eroan- 

^ hla Met Atop* ered sit muan to it daga' time. ommtry touring record. 
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Fortunes in Little Inverit&ifj!^ i! 


Saw the Importance of the Apparently Uniil^pcMtai^ 

By William Atherton I3u Puy 


time unybody In the United Slates pulia 
l^ilM (i-p off a Iteer bottle or a soda water bottle 
«lili liic intent to quench a thirst, temperately ur 
,1 iimvlhe. he putb the fraction of a rent Into tha 
ktt of one William H Painter, of Balilniore A 
p’oiul main people have pulled these < aps In the last 
|| V, leuit, and Painter la conBequently an ever 1n- 
( leasing nillllonalie Yet the tap for bottles Is a small 
thing, an Idea i ryatalllzed and patented The patent 
la the soniee of the mllllona 

Palnte,, however, carried his patent In hla pocket 
for hlx ycaia before he aiieeeeded In Interesting capital 
in llh maiiiiriii hire Then a man of means advanced 
the nciesBaii (ui)Ual In return for a half Interest In 
the patent and a tompanv was formed At the end 
of the fliHt >ear he and Painter each had a net |27,000 
In hla po( Ket Now the Invetitiou has crowded all 
other stopi>ers for fizzy water off the market and a 
hiK factory In Paltlmorc turns out the caps by the 
million ever\ day 

Before the time of Painter there was a man by the 
name of Do Qulllfeldt who lived In New Jersey and 
vhn Invented a stopper that took the trade away from 
the corks of our youth This stopper was of rubber 
and was tightened by a wire attachment which waa 
pulled down as a lever on the outside of the bottle 
A decade ago they were generally used on milk hottlea 
De QulllfoMt is said to have made 115,000,000 out of 
his patent He might have amaaacd a competence bad 
It not been for William Painter and another equally 
clever person who fitted a piece of pasteboard Into 
the neck of a milk bottle and took the business away 
from him 

An iflc-u that Is perhaps nlmpler than the pasteboard 
stopper is the "hump’ on the hooks that furnish so 
mu(h etniilovrnenl for iPHrnrd men just before theater 
time Women hud been fastening their dresses up 
with honks and e^es for a generation and it Is proba- 
ble that son e one had made a lot of money out of the 
original Ins out Ion But hooks had a way of coming 
unfastened much to the chagrin of the neat and fussy 
Then came the genius of the hook .ind eye A man 
who was wide awake despite his residence In Phlla- 
di Iphia, brnt one of these hooks so as to make a hump 
In U He tried hooking It, up and found that tt re 
mained hooked He patented It and has nionopollze,d 
ihe husiricBs through his "see that hump" advertise- 
ti'enis ever since 

One day a man stood behind hla wife while she pul 
up her hair The hulrplna of those days were slralgbt 
pieces of wire They did not 'stay put" very effect- 
ually The woman In this rase bent her hairpins 
before luittlng them In Her husband saev her do It 
The rtsull was the Invention of the crinkly hairpin 
which Is today used In carload lots by the women nt 
the world 

So impoilniit an Invention aa the telephone was 
made li> tinning a sciew one fourth of one, revolution 
All the c llllnna that ha^e reairlled from the invention 
of Ihe Bell tcdcphoiic, depended u|)on this slight twist 
of the wrist of Dr Aloxander Graham Bell Thire 
liad been men befoie Dr Bell who had conn near find- 
ing a way to make female gossip and masculine cominer 
( iai Intel ( oiirsf) easier I’he Rcla patents came near- 
est siicceHM But In the Reis liatcnts the dirrent waa 
InteriTilMeiit II had to leap a gap Dr Bell closed 
that gup when he luined the screw But Dr Dell w.is 
not living Id Invent a leleiihnne when he Incidentally 
Hliimhled upon his secret He was working on a 
method of making ajiefch visible, foi his wife was 
deaf ami duuih and he was si eking an easy method of 
(onveislng w Ifli her Instead he found the method 
of talking nvci a wire to peoph- at a distance He did 
not iiatent tin Pics however and 11 knocked about 
Ills lioiisi' fir nionlhs Finally he dcnioi.sl rated It to 
some friends and tlmv saw the possibllltv of Its ap- 
plication Uiioii ihcdr advice he patented the Inven- 
tion His pall lit was filed at leu o'clock In the nion- 
‘ng and at thicc In the .ifternoon another man applied 
for a patent on the same thing and lost a hundred 
million dollars by a nose 

Such are the stories that ihc veterans of the Patent 
OWce gossip about In llie moments of theli leisure 
They tell vou, for Instaiuc of the Belden clutch whh-h 
la one of the v'tal patents tlmi has much to do with 
the ^trol of the autnmchlle Imslness of the country 
It Is this clutch that enables the operator of the raa 
chine to stop and start without hcvlng tej get out and 
crank hla machine — aometlmes it Is Interposed be- 
tween the ranttlng goar and the motor, where it keeps 


the car marking time while the crossing la blocJuuled. 

This eluteh was Invented before automobiles ware. 
For a decade after Ite InvanUon there was no oppo^ 
tunlty of applying It lo any good purpose Then the 
automobile was Invented In fact Oecuge B. Belden 
was one of the early builders of automobllog and It Is 
logleal to suppose that he built them that he might 
make an opportunity to use hls clutch Certain It Is 
that he long had a clutch on the automobile business 
Before hls patent was declared Invalid about $2,000,000 
had been paid by nearly ninety automobile makers, 
who found It cheaper to pay than to engage In es 
pensive litigation 

Thaddeus Fairbanks waa a New England farmer 
with long whiskers and much Yankee Ingonnlty In 
hla time old-fashioned steelyards were the only accur- 
ate means of weighing the produce of the farm. Plat- 
form scales were unknown, for nobody had ever 
worked out a method of arranging the levers that 
supported the platform In such a way that an object 
would pull equally no matter upon what part of the 
platform It rested Old Thaddeus Fairbanks used to 
tell the story of the evolution of the arrangement of 
these levers For a long time the problem was upon 
his mind He used to lie awake nights and attempt 
to arrange those levers It was In the dead of night 
that hls thinking Anally bore fruit The arrangement 
unfolded Itself and the Fairbanks scale was the re- 
sult So did a fanner practically monopolize the scale 
business of the world and so did he write hls name 
upon platform scales wherever civilised man buys and 
sells by weight 

It waa a man by the name of Hyman D IJpman, 
likewise a resident of Pbtladolphla. who Invented the 
rubber eraser that throughout our gener.iflon has 
been attached to the lead pencils In common use. It 
was In 1858 that the Invention was made In those 
times people talked In much smaller Agures than now.t- 
days Ltpraan was, however, able to cash in hls pa- 
tents for a cold hundred thousand dollars when dollars 
went much farther than they do to-day. 

So did a man by tha name of Heaton, reeldetU of 
Providence, notice that mother waa occasioned a great 
deal of trouble becauae the buttons constantly came off 
the children’s shoes. Heaton devised the little metal 
staple that holds on the shoe buttons of to-day and 
realized a fortnne for hls pains No less cUver was 
a man of the name of Dennison who pasted little 
rings about the hole In a shlpirlng tag and thus made 
an "eye” that would not pull out 

Ellas Howe comelvrd the idea of plucing a hole near 
Ihe point of a needle and nnder the eiKouragement of 
th's Htrall thought was the sewing ma( hino developed 
Howe was one of the ColuinbuseH In the development 
of a machine to sew seams and deserves .i monument 
from the women he emancipated from needle work 
When ho asked fongresg to extend the term of hla 
patent for a short time (one extension had already 
been granted) he admitted that he had (ollected $1,185.- 
000 In royalties, but considered himself entitled to 
$150,0011,000. 

Howe had many followers who Improved the 
sewing machine One of the cleverest of tbeae was 
the man who patented the glitch hls niaclilue made In- 
stead of the machine Itself, and thus made infrlngo- 
ments more dlfAcult Another man. AIluii B Wilson, a 
Journeyman cabinet maker of Plttsflehl. Maas, who 
dropped Into the offlee of the Scikmiik AvcrsirAN In 
1840, exhibited the Arst modal of what has since 
become known as the four-motion feed He afterward 
founded the Arm of Wheeler ft Wllgon and beeame Im- 
mensely wealthy In the SciRNTTrir Aiurican of 1849 
James C A Oibbs sow a picture of Wilson’s machine. 
The working of the device was clear down to the 
point where the needle perforated the cloth He won- 
dered what happened after that. Finally ho decided 
to make the needle work After much thinking and 
Inrfnlte whittling he worked out the Ingenious Ifttie 
revolving hook which became the Important feature 
of the Wlllcox ft Oibbs machine and vyhlch made that 
firm wealthy 

The man who was bom too early to wear, as a boy, 
red top boots with a brass tip aoross the too, was also 
born too early to feel the true thing In the way of pfldp 
run rampant Sllverthom braas tips, they were ettOed, 
and they were most serviceable In preventing holas 
In the toe Bllverthom made bis fortune out of them. 

(There la a palatlat mSBsfon up the Hudson With 
a private yacht moored beneath the Palisades that is 
a monument to the milllone that Adams made 
In the chewing-gum buftiasss. It wai In 1871 that 


cbsFlag guhi Was patented and milUons of wBIjaf? 
Jaws have wagged InduetHously upon It ftver ftlaos. ; 

Harry Hardwick Invented in Ingf^ Flth the , 

threads of It so Interwoven as to pfevmt terthhllng, 
and Hardwick is now $4,009,000 better off for his pslna. ^ 

A towel manufaotnrer found that hls ouichtaeTjf was 
not working right and that hls towels wore aufferlng' 
a vast tangling of the threads. ’While adjusting the ! 
machine he used one of the damaged towels to dry bis 
hands. He found it pleasingly absorbent, and from the 
Idea to which that gave rise was bom the bath towel 
and a fortune to the patentee. 

Oharlas Edward McCarthy waa a blind man and 
lived In Sonth Carolina. He devieed a method of at- 
taching mule power to a cotton gin and lived hls life 
out in luxury and ease while the mules did the work. 

The oast Iron tombetone is a patented article that Is 
to-d^ covering the graves of many of the dead a&d 
departed, It Is effective and eoOBOOttcaL ‘ U has 
amassed a fortnne for Its Inventor aod proven a solace 
to the mourning yet undecided survivors of the nation’s 
dead, 

R. R. Catlln of Washlngtoa invented a pattern cat 
that need but be etuffed with hay and sewed np to 
become a toy Such Agures as "Biltlken" and such 
games aa "Pigs In Olover" are always a fortune to tfae 
Inventor if they become popular. The rubber return 
ball made much money both for the inventor and like- 
wise for an Infri^ng manufacturer who (onght bim 
In the couTta 

The brass paper fastener which Is still generally 
used for thick documents, was patented la 1897 by a 
government clerk by the name of 0. V. McOill. Yet 
it was not new, for the Romans used a similar device 
ivo thousand years ago and the modern appliance 
wss but a resurrection. 

The patent for a typewriter lay dormant for halt a 
century in France before U ever came into use. Then 
a man by the name of Sboles made a machine In tble 
lountry and called It Remington. Another man named 
Brown made a different kind of typewriter and called 
It the Smith The patentees immortalised other men 
by their work They made millions and also made It 
much more pleasant for the editor who has to read 
copy 

The man who Invented tin cans made It necessary 
lor somebridy to Invent an opener This was done and 
the money corralled A can opener Is not a very 
laborious thing In the using, but the public Is always 
ready to pay for things that are made easDr So, Just 
loently, an inventive genius made a can with a seam 
just below the top and when the owner wants it open 
he has but to strike It a blow where the seam breaks 
and ibo top Is off A single Chicago packer ordered 
B-n nilllions of these cans as an experiment and others 
followed suit The inventor has a fortune, and the 
thing Is but Just begun 

So does the story of the making of big fortunes out 
of patents on very small and apparently unimportant 
things pyramid as one goes Into the subject. There 
is a current belief to the effect that but few of the 
many patents issued are of any practical value The 
writer had occasion recently to look through a series 
of the Issues of the Patent Office Oatette and was 
struck with the number of patents and found that 
one In three was assigned, this meaning that a third 
of bH patents issued were sold before completed. 
These patents must be of value or they would not 
sell. There are others, of course, thst are of value 
that are retained by the patentee. Bo it would, on 
this basis, sea* reasonable to estimate that half the 
patents being iMued are of value. Many of them are 
of Btupendous value. An estimate of the i’efattue 
being to-day reosl'ved from patents of the United States 
would be Impowible to make bdt it seems sate to say 
that many of the great staple crops will have to look 
to their honors if a cenaus of patent proSts Is ever 
taken, , 

Sme Grawing in the PhUippfim 

T he Philippine Bureau of Science is a de- 

termined effort to introduce th» srowtuf of aflk 
In the Phlttpidnes, not only for U* potpose of fp- 
creMfflff the ^irpdttotlve possibilities tft the 
generally, hut as a ueasa of Mihfabliiff fdJJt.lw 
use in oonnepl^, with hufuetHes 
Thus coiieMerhb1«"MIk'js ns^dn 
oua forme 'Of.thU 'tMU” ' ' 

cloth, for WBleh ihe Fhtltpptnw Kjfe’ fatteuft, , 
alnety-flva per,o«|t e< tiffs silk U tunr .fmpmpted 'fvifflgi . 
China, V 
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M ENI-'O park. New Jersey, le associated In the 
popular tnlnd, more perhaps with the Lncandee- 
cent lajpp than any other Inyentlon, but there also 
Bdlaon did bU great and original work on the tele- 
pbone, the phonograph, and the electric railway— not 
to mention a few other thlngi of Importance There 
does, however, seem to be a general tendency to In- 
alst that a man shall have no right to more than one 
Invention, as a baala tor tamo. Just as monogamy la 
a basis for offspring. Morse for the telegraph, Brush 
for the arc lamp, EJdlaon for the Inrandesr-eni lamp, 
Bell for the telephone, Sprague for the electric rail- 
way. Stanley for the transformer, Testa for modern 
power transmission, Thomson for electric welding, 
Marconi for the wireleas. Weston for metefs— that U 
about the way the territory of electrical Invention is 
supposed to be roughly divided up Yet 
most of these men have done more than 
one big thing; and In each of the do- 
malna there have been other notable 
figures. 

Looking back these thirty years, one 
might perhaps wonder what Edison was 
doing with the electric railway In 1880, 
when he had already so many other 
Inventive troublea on his hands; hnt 
no kind of preoccupation ever prevent- 
ed Edison from taking up a novel idea 
that challenged bis Insatiable curiosity 
and his passion for «xt>erlment. Be- 
sides, the air was full of s trusting l>e- 
Ilef that to elecIrlcUy alt things were 
posalble The succesatiil introduction 
in quick succession of the quadruples, 
the telephone, the dynamo, and both 
forms of the electric light, was an Im- 
mense stimulus to other endeavor, and 
the problem of perfecting and utilising 
the electric motor haunted every aspir- 
ing Imagination Edison's ambition 
would have required a straight Jacket 
to keep It sway from such an opportunity 
In these days, when long stretches of main railroad 
are electrified and when every large steam terminal 
Is under sentence of death, as obsolete. U is hard to 
believe that the beginnings were so crude as the pic- 
tures herewith show them to have been But It had 
been very much that way for fifty years prior, back 
to the work of Davenport and Davidson; and one may 
feel sraaaed that although so much had been done 
It all amounted to so little. Evidently a new point 
of departure had been reached with new men. from 
whom both In Europe and America real progress must 
date. 

Edison had plenty of spare land around him at 
Menlo Park, and the adjacent country was not pre- 
occupied by Intensive cultivation Hence It was I’asv 
and Inexpensive to lay out a single track abotit one- 


third of a mile in length which ran from the labora- 
tory along a country road, flanked a hill and came 
hack like a belt to Its buckle. The rails were "second" 
street car rails, and anybody who remembers the 
street railway construction of the early eighties will 
not contradict the assertion that the "Irons" could 
not have been much worse The gage of the track 
was about three feet six Inches, laid with ordinary 
sleepers on the natural grade To these sleepers the 
rails, insulated with tar canvas paper and other stuff 
not much more effective, were spiked There were 
various sharp curves of dangerous short radius, and 
the hill gave the chance for a nice grade of about 
60 feet In 300 It was all delightfully amateurish, 
but enthusiasm and serious Intent carried through 
The iwwer plant consisted of two of the small light- 


ing dynamos then being built at the laboratorv. each 
of about 12-hor8e-pow«r, and the electrical energy was 
conveyed from them to the track by underground con- 
ductors, for which Edison always had a keen predi 
lection as against overhead wires About 76 amperes 
at 110 volts was the yield of each machine, so that 
subject to track losses, not to exceed 26 horse power, 
was available at the motor As with his lighting 
Edison’s traction system was operated in parallel 
The locomotive was worthy the rest of the equip 
meiif It was a four wheeled Iron truck, an ordinary 
flat dump emr, some six feet long and four feet wide 
On this chassis, another of the "Z" dynamos of 12- 
hoiBc’-power was mounted as a motor, laid on Us side 
The armature end projected In front of the locomotive 
and the rotative movement was transmitted to the 
driving axle by means of ft lotion piillevs The wlu>els 


of the locomotive had ineiiil ihns and a n iitral web 
of impici mac hC oi wood The (in-enl was taUeii up 
from the track on one side by (oiilacl hnishes, fiom 


the wheels, through a brass hub to the niofoi and 
the retuin circuit was completed through the other 
set of wheels, i e, the motor was iu pa railed It 
had Its fledd magnet eircutt in permanent lonucnllon 
as a shunt across thi' mils, with a anfelv luse in the 
shape of a bit of bare copper wire, while a switch in 
the armature circuit gave the motorman ability to 
reverse the curremt flow in the airiisluie and thus 
reverse the direction of the loiomotive 

As one might expect now l hough II veas not so 
obvious Ihcn, this fil'tlou ge.ir was not abb to stand 
up under the strain jiut upon II espenally when all 
the 'boys" In the shops jdled on like rush hour pas 
scengers in the subway May 13th was 
the dav in Ikfbl when the rone! was thus 
tried out, and it was a memotable date 
at the "I>ab, ’ ns well as In the history 
of LdcclrU traction, for Edison was thus 
applying many of the prinilples of the 
multiple arc dlsirlbuilon now univer- 
sal, as well as the low internal resist 
ancf dvnamo with JU high resistance 
field 

For mechanical tr.cnsmlsBlon, Edison 
next resorted to belts, and the armature 
pullev was belted to a c oiuiter'shaft on 
the locomotive frame, wdiile the counter 
shaft was hedted to a pulley on the car 
axle, Slid there was an Idler pulley for 
tightening the axle belt, woikcd by the 
lever whbh h,id previously thrown the 
friction gear Into adjustment As the 
molui was sta'ted the armature came 
(HI to full revolution, the licdl was 
tightened oil the car !i\b' and the loco 
motive moved off Hut tlieie w as a lot 
of sllib the iiitihing of the ticlts caused 
sellout charring, ,inil II on the other 
hand the belt was suddenly tautened up, the aimaturc 
was limned The odor of hiirnt armature was grimly 
familiar duiing the tests The next step in tlie evolu 
(ion was to emiiloy a series of lesist.ince boxes in the 
armature circuit The locomotive would be started 
with all of th(?ge 'cut in and then It was brought up 
to full spec'd by cutting them out sue c c.sslveU After 
loading up the- locomotive with a generous supembiind- 
ancr of Ibese iioxch, Edison came to the conclusion 
that he was eaiivlug a lot of unneccssaiy dead welglii 
He. therefoie, dlsiiensed vlth most of them very In- 
geniously by winding ropiwr rcslstaiic-e wire around 
one of the- long legs of the motoi field magnet There 
if oocupled ho apac'c' was ineonspic nous, seivc-d as an 
additicjnal field coll In starting up the motor, and 
proved an iinporlant advance This roil was also In 



Worm sear drive and armature. 



train of M«ita Pwk. The belt-driven electric locomotive. 

Jamaica mamiB electric railway work 


Perpetual Motion 

Some Examples Mi^uided Ingenuity 




O r 7’ of nothing, nothing comet. Thlt la really « 
sMJtid. ifui axiom. Men will grant It at onoe aa 
an HliHiraLt |iropo»ltloo. But when they apply It to 
mill Uun»;'. home eeem to get eonfuaed. and entertain 
«.xi)c( 1.11 ions which If realized would aet thla axiom at 
naiix-lii The same general truth Is expressed by the 
Hi 111 iiH'iit, El fry effect mutt have a cauee. This, too, 
will ho granted by pretty much everybody, until ai>- 
iiliiailou to leal things Is made 

iVihapH no one has trouble with a case where there 
1h absolutely nothing at all. From a space where there 
Is no matter, whether solid, liquid or gaseous, no one 
will expect anything But Juggle matters a little 
I’ut In A, put In B Suppose It to be known Just what 
A will accomplish and what B And suppose, further, 
that we have found, subsequent to our combination of 
A and B. that we can tra<!e these accomplishments of 
A and B Call them a and h Now right here Is 
where some seem to go astray They seem willing to 
believe that In addition a new thing, c. might tomehew 
turn up Well, If It should, then we will have a case 
of something coming from nothing We might. Just 
as well, expect that sometimes 2 and 2 would produce 
n The additional unit here would be no more won- 
derful than c 

This Is the trouble with the seekers after perpetual 
motion They really expect something from nothing, 
they ewpect an effect without a cause to produce it 
They take a machine (A) and a certain amount of 
energy (fl) and expect that somehow the combination 
will give rise not merely to the machine Itself (al and 
a total of energy (h) equivalent In amount to what 
they put In (B) They expect not merely <i and b; 
they look for an additional enerfey c If they get It, 
they will get something out of nothing; they will get 
an effect without a cause behind It It Is Just as ri- 
diculous as expecting to get 17 separate ounces of 
metal hy rutting up a pound of steel Just as soon 
as one thoroughly grasps the Idea that energy is a 
real thing, he Is prepared to understand that ii cannot 
be Increased bv manipulating It He Is then ready 
to see that, if he puts 2 foot-pounds Into a machine, 
he cannot expect to get foot-pounds out Indeed, 
be may apparently get lett than 2, because some of the 
energy will be transformed into heat and will be 
radiated off and thus may escape observation 
However, men have l>een working at the Impossible 
problem of getting something out of nothing for hun- 
dreds of years And, some are probably still at It 
No doubt, there are to-day, men In the I'nlted States 
who think that a machine can tomehow be made, 
which will run without energy being constantly put 
Into it It is Just as if they expected to cut the 8-lnch 
square Into two separate parts, and get a 5 x 13 Inch 
rwtangle by putting these parts together In a differ- 
ent way 

That the possibility of a perpetual motion machine 
has not been entirely given up will be understood when 
It Is learned that C>7!i application for patents for such 
apparatus were made to the British Patent Office in 
the period IS-'iS to 1903. This is about ten patents 
a year 

In Fig I we have an example cited hy Mr F F 
Charlesworth of the British Patent Office An endless 
,,yband or i haln is arranged to mesh with two sprocket 
wheels The laind < arrles a series of cups, or rather 
dippers so attached that the handles are continually 
pcrpcnflicular to the band Heavy balls are fed one 
bv oiu- to the open dlpiwrs on the descending aide 
WlR'ii the clipiier nears the bottom, a projecting horn 
liiterceplH the hall and guides It away It will be seen 
that this niaihine will run as long as the balls are 
fed In at llie top In the form shown, an elevating 
airew la used to bring the balls to the top and i>ermlt 
their use over again This endless screw Is driven by 
meihanism connected with the shaft of the upper 
sproikci \iheo The thing lost sight of here Is the 
fact tli.it It will require as mueh energy to lift the 
ball to Us Initial position as It will develop hy falling. 
It was proposed, apparently for this same machine, to 
provide for the return lift of the balls by eonducting 
them along an incline to a hollow tower filled with 
quicksilver or some other liquid Once a ball had en- 
tered the base of the tower. It would rise to the surface 
of tbs’ quli ksllver beiause of the difference in specific 
gravity, ll lould then Is* recovered by a lifting de- 
vice, dropped onto an incline and fed Into the machine 
again at the top A v«r\ fine scheme — the only dif- 
ficulty setting the balls Into the bottom of the 

quicksilver coloton 

Consider now 19 $ 2 We have here a similar ar- 
rangnlooDt to thAt shown In Fig. l However, the 
endloM baiif Is bW« «( rubbpr and hollow Instead of 


dippers, there are hollow rnbher projections or arms. 
On the foUowlnc sid« of «ae4» ot the arms, oonoelvinf 
the whole to turn with tits hands of a watch are air- 
sacks. To these weights are attached. When an ara 
le rising and the weight la consequently underneath, 
there will be a distension of the sack. This entire 
apparatus Is immereed In water. It Is expected that 
' It will now begin to move dookwlsu The rising gld* 
Is lighter than the descending one because the dieten- 
tlon of the alr-saoks haa decreaeed’the speclflc gravity 
on the one side All air compartments communicate 
with the main tube. There le no change In the ten- 
sion of the air. As a weight at the top paseee into 
the position, where Ks sack collapees, another sack will 
be distended at the bottom, and so the air required 
will have the same volume. At any rate, thie Is the 
general scheme. But why won't it work’ Tl» reason 
lies in the progressively Increasing pressure ot water 
as one passes downward beneath the surface. U le 
this that should raise the distended side. ,But It U 
also this that resists the movement of air from the 
top to distend an air-sack at the bottom The disten- 
sion ot the alr-saok at the Imttom Is broadly the same 
problem as Introducing a meul ball Into the bottom 
of the column of quicksilver. 

Refer now to Fig S This represents what appears 
to have been a French "solution'’ An alr-Ught beh 
lows DEE Is arranged on an axis perpendicular to 
the paper. The total length of the bellows Is about 40 
Inches There is an aperture at E', by mean# of which 
ant^ a suitable tube there Is a communication between 
the Interior of the bellows a^d a vessel of mercury O. 
This vessel is fixed In position at Atmut the level of 
the ahsift on which the bellows turns. B Is a counter- 
poise. while C la a clasp which serves to retain the 
bellows In position with a moderate amount of 
strength Suppose now the bellows to be forced open, 
say, to a third of Its . capacity. Quicksilver will flow 
from O and after a time, so it la claimed, the weight 
within the bellows will exert a turning effort suf- 
ficient to cause It to break away from the clasp. The 
lower end of the tube E Will continue In the mercury 
bath The entire movement wUl ■he arrested at the 
position shown In Fig 4, and another clasp ff will eif 
gage the bellows The mercury rose before, taecauss 
of the height of the tube Jf being less than that ot the 
usual barometric column The mercury now will run 
out from the bellows and the latter sdl! rolUpM The 
counterpoise B then operates to bring the bellows heck 
to Its Initial position Arrived here, whatever meroury 
remains within, falls to almut 27 Inches height, where- 
upon mercury from the reservoir will rise to flow Into 
the bollows, because the length of the tube E Is oon- 
sldcrably less than 27 Inches This Is eesentlslly Dr. 
Papin’s account of this scheme What Is wrong with 
the device? 

Consider now Pig 6. Here we have a drum Stled 
with water or other liquid and arranged on trunnions. 

' Upon one of the trunnions, a fly wheel Is mounted and 
a suitable belt carries the power from tb« generator 
of perpetual motion. By means of stulfing boxes two 
rods pass through the drum These rods are routnally 
perpendicular Weights are arranged on the ends Of 
these It will be understood that If we could always 
have the same amount of weight on the two sides of 
a drum or wheel, but the weight on one side so man- 
aged as to be further from the axis of rotation, the 
wheel or drum would turn The excese of leverage on 
one side would cause that side continually to descend. 
To manage this shifting of the weights, the Inventor 
provided the rods with cork spheres centrally arranged. 
EJvIdently when the one rod Is vertical. Its cork float 
will, if suitably dimensioned with respect to the two 
weights, cause the upper weight to rise and so project 
from the drum at a maximum distance There will be 
no tendency for this position to be lost until after this 
vertical rod has taken up a horizontal position. The 
condition shown In the figures Is where one rod is 
vertical and the other horlsontal. The vertical rod. 
and Its weights will, apart from previous movement, 
exert no turning effort. But the horizontal one wlB, 
since one of its weights is farther from the axis Hum 
the other Motion will be set up In the direction Ot 
the arrow. Of course the rods must be so arranged « 
to prevent Interforonoe 4)etween their cork floala. 

A simple device la shown In Fig. 6 An eftdlase 
chain passee around two wheels BB. A trio of kBe 
wheels CVD deflectg.the chain from the vertical on one 
«lde. The residt here ts that a greater length aad 
cqnsequently a greater weight of ebala are conttinwSty 
on the rlght-faaad side. Pvegnauhly, we have a ohMk* 
wlee movement here. Itie dtthmlty Is that the de- 
flected portion, althMfh hegrter, dose sot exert the 


loea 

to biR^'preeltAlly Vhr«la*i: -’M ■ 

the grgyitattve pall urlll he hi the ^ . 

gent add therefore BlfMt qffioUTe. |Mwt |i>b ohelki* 
or out. dad tiw imitative toill wttt be gft ns g||mid. Id 
the tangent and so at soma loes. ^ In prdnt of taot the 
axles of the wheels BCB engtaln a oeruin thiedUnt of 
the weight pf the chain. 

Oooeldor Pig, 7. Three rotatable ■«!»«# art atrangeH 
horlsonUdly so that a vertical seotios would show th* 
ehaft eectlone at the tordoae of a rli^t^ngied trtaogle, 
as disclosed In tbs figure. Buppoee now that da dtuii- 
less cbaln be arranged to envelop ihbee rolters, U . 
might he thought that, atnee the hypothenuse le longer - 
than the vertical side, a uniform chain would set up a 
clockwise movement The explanatlos Jnat idven, how- 
ever, prepares us to underetand that thle wju not be 
the ca«e. In fact the disadvantage under which thq 
gravltativd puU at the hypetbenuse ts delivered Is Just . 
oompeniated hy Its aaeeas of weight. Bucb an ar- 
rangement wBJ he a welt-balanced, Immovabie one. 
But eagpoee Oui tha Mstdl chain be replsoed by a 
band to whl^ tpongea arp attached, the whole being 
enveloped by a atiing of evenly dtstrUnited weights. 
Suppose, In addition, that the horlsonM portton of 
the apparatus be tmmenad in water. We now have a 
device eonoelved by Btr William Oongreve, probably 
about 1837. Sir William was a member of the Bidtiab 
Parliament and the Inventor of the cefehrated' Oongreve 
rockets. This machine was expected to tarn counter- 
clockwise The Modus operantU Was oonoatved to he 
ss folloirs; On the vertteal side a sponge as it sotered 
the water would be uneompreassd by the string of 
weighty and therefore frae to absorb water by capil- 
lary attraction. As a sponge emerged from the water 
at the lower end of the hypothenuse, the Due of sfelghtd 
would operate to compress tt and thus keep It com- 
paratively dry. Becanse of the difference In weight 
oh the dry and wet sides, the whole' system would 
move. ' 

Perhaps the most celebrated tihirte irihs direction 
of perpetual motion .have been made In oonaeotlon 
with the continued distribution mid r-dlstrlbutlon of 
weights within or about a wheel movabty mounted 
upon an axle or trunnions The purpose ts to have 
the same number of weights upon the downgolng and 
upgolsg eldes, but to have the average distance from 
the axis of rotation greater upon the downgoing elde. 

It is conceived that on the principle of a difference 
In leverage exerted by the two groupe ot weights, we 
abould get a never-eeaslng motion, If this relation could 
be perpetually maintained. One of the most distin- 
guished of those who gave attention to this matter was 
the second Marquis of Worcester who flourished about 
the middle of the seventeenth century. This gentle- 
man wrote in bis “Oantory of inventions’’ of a device 
whose purpose was “to provide and make that all 
y« wefghta of y« dofoeoding eyde of a wheele shal he 
peepetiially faettwr ftom y*oentor. timn tbofe ot y 
monntinff syds^ and yett eqnaH in number and heft oa 
yeonesydeasyaotner. A Uqft inondlble tUng If not 
aostm, hntt tryed before y late Ktog of happy and 
«dori<)WBainoryetnyvT<mnrbymydlnotlo)u,twoI9x- 
trawdtaary ErntmC^ates aooompanylog Ida Ha<** and y« 
D. of Biduimnd, D. BandHon, and inQ(t part of 7 * Court 
attandiaglilxa.” 

He goes on to relate that the wheel, or drum, vrge 
14 test to dlmneter and was provided with 40 weights 
of fiO pounds 0 ^. Wheor this wheel was pat la mo- 
tion, It woe i^iheA so It eeems, that as the vtatsim 
aumsaslvtiy pasaed the vtitieal dlamatoh above tW 
hqng a toot further from the center. Mod that 
paaied this dimhetsr m the tower etoo tb^ 
hang , a toot neaior- U would aaega v||hgt the piN^ipa 
mathod by whfadi tsds ragttiAj||f fi gcewiigE aidtoC to «<>t 
oertatelr known. Biniwever, tt to he 

smntklly as ladtoatod to fig. A ft tftn he aaon that 
^ dtotrihotton. to right and left toahoMeitoairOe tftat 
ab fltr aa more ifalght to oOneemed. we have a ^lU- 
'anee. ButfatorgtoApmponffsi«nce-of.tovmaf»vnhiliia 
'gUto. iu toPtaeento the 'perittott it A'Oeri^ ^ 
d«Sit^‘liM4t'v4Jid we mar 

odhiltpill to « tolriy ' 

ttoold .obem|h«n<''toMt ’the Sdamato . 

m ‘ itoatsd' 
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A ganf at work with the aelf>|>ropellefi epiking truck. 

Spike Driving by Motor Truck 

Protecting the Public from Railway Accidents 


T he number of ties required annually for renewals 
and now track by the railroads of the United 
PiatcH Is estimated at 154,000 000, which, at an average 
cost of fit! cents aplet'O, represents the enormous sum of 
$77,000,000 l.psB than half of these, an ever lessening 
supply, are hardwood Soft wood ties become unfit for 
set vice ftoDi decay, chiefly of the fibers under the 
mil, where the wood Is out and Injured by the rough 
11,111 siilkes with the continual up and down piny of the 
rail and spike When we reinemlier that any loosening 
of the spikes, with consequent spreading of the rails. 
Is liable to load to most serious accidents and loss of 
life, ihe Importanip of the problem of thoroughly se- 
curing the rails to the ties becomes obvious 
Screw spikes have been Introduced with much ad- 
vantage In |)lace of nail spikes In the first place, 
the Hcu'w, In cnteilng the wood, does not Injure It to 
the- same extent as the nail spike, sec'ondly, an Item of 
no snmll Importance, a screw splice has about four 
lIiiieH tlH holding power of a nail spike, as Indicated 
diagrammatic ally In cine of our Illustrations This 
greath lessens rail movement with the n-siiltant 
loosening of the spike and laying open of a cavity In 
the wood Inio which rain and moisture penetrate 
Oni’ of (he iirltjclpal obstacles which have hitherto 
stood In ibe wHv of general adoption of screw spikes 
In (bis loiintrv has been the exirense of putting them 
In by hand labor and with iirlrnitivc tools But this 
obstacle Is one which can be and has been removed 
(lur halftone illustration and one of the line draw- 
ings Illuistrale a self-propelled gasoline motor car 
which Is In service boring ties and Inserting screw 
spikes by niec hanb-al (tower This not only reduces 
ihe cost of siilklng to a minimum, but also greatly 
e\|M'dlic'o (he c>[S’ralion of track laying and Te-splklng, 

'I tic- motor c,cr la provided with cranes at the drill, 
(iig end which liold the drills when not In operation 
At tlie spike driv- 
ing end similar 
Mill..-- me [oovld 


ihnihl, so that the 
ormralor Is merely 
icquired to exert a 
downward pressttre 
on thejiool. to kee[i 
the spike drive- 
from slipping off 
the head of the 
H(nkp, and to move 
Ihe drtv^f fror 
one spike to an- 


other The sphecTical bulb near the bottom of the In- 
strument, seen on the right-hand side of the line draw- 
ing, is a friction clutch adjusted to slip when the spike 
has been screwed In to the desired degree of firmness. 
Without this friction clutch the engine would be 
stalled or the head of the spike twisted off The spike 
driver Is connected to the motor by a telescoping 
shaft of such length that three ties can he reached 
without moving the car The work of boring the 
holes la effected ten times more rapidly with this 
equipment than by hand, and requires less skill, and 



The screw spike has four times better hold 
than tke nail spike. 

of course much less effort The cost of labor also la 
greatly reduced The car Is kept on the track through- 
out and Is advamied Just as fast as the spikes are 
screwed Into plac-e When not In use the drill and 
extension shaft are hung In the hook of the crane 
The modern standard track laid with this gasoline 
motor car consists of 110 pound rails, carried on tie 
plates and fastened by means of screw spikes to 
treated ties The gasoline engine Is sufficiently power- 
ful to haul when necessary two or three cars loaded 
with section men and their supplies, such as Jacks, 
claw bars, lining bars, shovels, ties and rails. A 



Diagramuiatic view of the ^urliv and spike-driving t 
SPIKE DK1V1N6 BY MOTOB TKUCK 


specially designed friction clutch In the connection 
between the engine and the propelling gear of the 
car makes It possible to start a heavy load from a 
standstill without stalling the engine, The dutch 
may, of course, be thrown out entirely when the c«jp 
Is standing still and the engine is being Used for 
spike driving. There Is no doubt that the car will find 
many other applications beside that for which It is 
specifically designed If run In conjunction with a 
small suxlllarv air compressor or electric generator, 
It will be handy for operating rlvettlng hammers or 
similar tools at a distance. It might be used for spray- 
ing paint or mixing concrete By adding a suitable 
blade atUebment the car may be turned Into a mowing 
machine for cutting grass and weeds from the right 
of way, or it may be used to operate mechanical tamp- 
ing bars which are being developed In connection with 
this outfit. 

One of the valuable features of the car Is Us great 
simplicity A lever In the hands of the opornlor con- 
trols the motion forward or backward, Thu throttle 
and spark control levers are on the seat Just behind 
the operator's right knee, while a lever under hli foot 
operatee the brake. At the back of the seat Is a gaso- 
line supply tank which holds a sufficient quantity of 
the oil for ten hours' continuous operation 
The motor Is arranged crosswise, a position which 
is said to provide a maximum cooling effect during 
motion The car has started without dlfllculty on a 
heavy grade and a 23 degree curve with all the men 
on board who could get a foothold. 

The Kabos of Sumatni 

P ROF. W. VOLZ, of Breslau University, has pub- 
lished in Prtermann$ Uitteitunoi'n a paper on the 
Kubus, who live In the Interior forests of Sumatra, 
and, owing to their complete Isolation by several 
^ natural barriers, 

appear to be a typi- 
cal example of an 
absolutely prlml- 
tive race. The life 
of the Kubus hi 
comparable to that 
of the anthropoid 
apes (gibbons), 
which Inhabit the 
akme foresta; tb«y 
appear to be at 
the lowest stage of 
eeoBomlo Amtt 

opajput— ia» ggth' 
ering stage— « hav- 
ing 

huAtera, Prof. 
Volt , believes that 
they totally iadk 
fellgiotts o«a*, 
o^gioag. 
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Welding a Fourteen-inch Shaft by the Thermite Process 

A Fine Example of the Adaptability of Dr. Goldschmidt’s Method 


1 firulr «stabltih«d lo rarloua tndtutrlea, thftt we 
aeeept it more or Im* ab b matter of couree, and have 
c«a*ed to be itlrred by the spectacular Ilbera- 
tton of energy which accompanies Its application to 
vartona purposea of ordinary Industrial use. When, 
however, such a flgantic operation as the waldlng of 
a fonrtsendnch shaft Ip In progress, even the most 
cohIRdooded witness must wonder at the Oercs in- 
tensity of tbs reaction and at |he perfect contrtrt under 
which It b kept. Most violent reactions are 
explosive In obai^pcter, owing to the disen- 
gagement of large volumes of heated gas. 

The thermite reaction has the great advan- 
tage that all auhstanoee taking part therein, 
both the Initial material and the products, 
are solid. 

A. rook crusher belonging to the North 
River Stone Company, Kingston, N Y , was 
recently disabled by the fracture of the cen- 
tral shaft The construction and mode of 
working of thla crusher can be gathered from 
the aooompanying Illustration. A vertical 
abaft B Is suspended from s head H, and, ex- 
tends axially through the crusher-chamber 
0, the walls of which are faced with a lining 
A similar lining 1/ Is placed around the 
working face of the conical portion of the 
shaft. The latter, at Its lower extremity. Is 
held in an eccentric bearing E, which ts 
rotated in the casing of the crusher by the 
gear O through the hoveled pinion B and 
pulley P The motion of the shaft Is that of 
a conical pendulum, that Is to say. Its upper 
extremity Is fixed, while the lower end trav- 
els around In a circle There Is no rotation 
about the axis of the shaft The rock Is fed 
Into the crusher-chamber, and Is there ground 
between the lining of the hopper-walls and the 
sleeve of the shaft, as the latter revolves in 
its eccentric orbit, thus periodically approach- 
ing toward and receding from a given 
point of the chamber wall The ground rock 
Issues at the side bjr a chute The break 
occurred near the point where the lower cylin- 
drical portion of the shaft Joins the tapering conical 
part. (The location of the fracture la Indicated In the 
drawing by an arrow ) The shaft here measures 14 
Inches In diameter, while at its thickest part It Is 22 
Inches across The total length U 18 feet, and the 
weight about seven tons 

The accident to the shaft meant a period of Idleness 
of at the very least six or eight weeks If a new shaft 
were ordered The owners of the plant therefore 
turned their thoughts to the posslhllltles of repairing 
the damage by the aid of the Goldschmidt process 
This plan was ultimately realized with a saving of 
several weeks' time and at about onc-thlrd the cost 
of a new shaft. The broken member was shipped to 
the works of the Goldschmidt Thermite Company, at 
Jersey City, The fractured surface was pared off with 
the oxygen blast, taking away In all about 2Mj Inches. 
The two portions of the shaft were then mounted upon 
a solid concrete bed, so as to secure perfect allnement, 
with the space of about two and one-half Inches left 


open between the two ende that were to be welded 
The first step toward effecting the weld Is to prepare 
the mold For thla purpose a wax pattern of the 
finished Joint Is first formed about the ends to be 
Joined, and tho mold, of equal proportions of fire clay, 
ground Bra hidnk, and fire sand. Is then built up 
around t^e staaHt, leaving of course channels for pour- 
ing In the charge, a riser to allow for the contraction 
of the cooling metal, and a blast hole, for the intro- 
duction of a gasoline compressed-air torch, to preheat 


Baetlon throagh rock emahsr. 

The shaft broke at tho point marked by an arrow 

the mold and casting before welding During tbe 
actual operation this blast hole is plugged Tbe mold 
ts enclosed In sheet Iron walls, and this completes the 
welding furnace 

During the preheating, which oicupled In this case 
about ten hours, the wax pattern of course melts 
away, leaving a free space for tbe metal of the 
welded Joint About tbe furnace Is built a wooden 
scaffolding of trestles, which supports the hoppers 
containing the charge of thermite, as seen In one of 
our Illustrations It may seem odd that wood should 
be used for this structure, since It has to with 
stand not only tbe heat of the furnace during the pre 
heating operation, but also the assault of the spat- 
tering charge and slag during the reaction As a 
matter of fact wood serves Its purpose quite satis- 
factorily, for though It has to be continually watched 
and kept moistened, and Is pretty sure to catch fire 
during the reaction, It holds up very well even undci 
these strenuous conditions, while an Iron structure 


would be cut right through by any of the molten 
charge falling upon It The t barge consisted of 1,100 
pounds of thermite, mixed with 25 per lent of small 
steel punchlngs, 1 per cent oi (hroinlum thermite, and 
1 per cent pure carbon free manganese This charge 
of thermite, exclusive of stetl punchlngs Is about 
enough to make 600 pounds of steel The reaction 
temperature Is about 5 400 deg F 
After adding a teaspoonful of Ignition powder 


red hot Iron bolt, A (lash, a glare, a hiss and 
sputter, and clouds of smoke envelop all, as 
the elements wrestle In fierce combat for 
union with the coveted oxygen the greater 
affinity of the aluminium quickly asserts it- 
self, and after a forty seconds’ round the iron 
Is vanquished, thrown out of combination 
and enslaved In the service of man About 
one minute is allowed to lapse In order to 
allow the slag to separate, then the tap-holes 
of the hoppers are pushed open, and the 
white-hot molten charge runs Into the mold, 
filling the space prepared for It, and effecting 
the union of the adjoining ends of the broken 
shaft The mam part of the woik Is now 

done It only remains to allow the Iron to 

cool — a matter of some forty hours— and the 
mold can be broken away, exposing the weld- 
ed joint to view The excrescences left by the 
pouring holes and the riser are cut off with 
'■ the oxygen blsst, and the Job Is tompleled — 
for In this particular case there is no need 
of machining the welded Joint 
P j The repair of the crusher shaft was thus 
__ effected with complete success, giving one 
- more striking example of the wonderful pos- 

sib lltles of the Goldschmidt thermite process 

Horse-power and Man-power 

I N connection with steamship propulsion 
the average man Is apt to speak very 
glibly of so many hundred, or thousand, 
horse-power But, says the Itailuny and 
Lo{'omotivt‘ Engtnei nno. It Is «xtrcincl> doubt- 
ful If one person In a hundred really has a due 
appreictatlon of what the phrase actually means On 
this point some very Interesting remarks wote made at 
the last annual dinner of the Scottish staff of l.Uij/d's 
HvgUtcr by Mr John Heck, tho Glasgow engineer 
surveyor to the society Hroiiosing the toast of "ship- 
building and onglneorlng," he said that, calculating 
the strength of twelve men to b<- equal to one horse 
power, It would require 840,000 men to produio as 
much energy aa the 70,000 horse power developed by 
the turbine machinery of the express C'unarder 
"Lusltanln ” Then, If the men were to work on the 
eight-hour day system those figures would give a total 
of 2.520,000, that being tho number of men whose 
strength would be necessary to drive the vessel across 
the Atlantic Ocean So It would take all the men in 
Scotland to supply the energy produced all the day 
round by the wonderful turblue uiarhlnerv of this 



Wffijama a Fousim-iKor sbaft by the thermite process. 





Curiosities of Science 


A Vessel Broken in Two 

T iik aitonipanylng photograph ahowa 
I Ik wrptk of the ateamshlp ‘"eanta 
Itiis I ' holniiKlng to the PBclflc Ooaat 
ShaniHhip ('oinpany, of San Franclaco. 
Imi] Mtinii joars post, the "Santa Roaa" 
him I" ' 11 plying between San Francisco 
;ii)(l sail Diegn, on the coast of Southern 
<'iililoi Ilia While on a voyage to the 
111 I IT jforl, the vessel veered from bar 
usual (ourse, during heavy weather, and 
v( rv early on the morning of July 7th, 
ehe piled up on the rocks of Point Ar- 
um llo, near Santa Barbara. At the time, 
the steamship carried about 200 passen 
gcrs, and a heavy and valuable cargo 
Four Vessels very soon came to the 
rescue of the "Santa Roaa,” and strenn- 
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oils efforts were made to pull her off of 
the reef Hawsers were hitched to the 
stern of the steamer, and the four vea- 
sela began tugging away A heavy aea 
was running and the rocks ou which the 
vessel was lodged, were very ragged and 
sharp Between the rocks and the angry 
sea. the "Santa Rosa" broke about amtd- 
shlp but still hung together. However, 
the enormous strain of the four tugging 
vessels, was so great, that the steamahlp 
was literally pulled In twain — Just as 
she appears In the photograph — making a 
VBrv odd-lQoklng wreck—nne of the moat 
I'ci iillar ever seen on the Paclflc Coast 
Both stranded steamer and the cargo 
proved a total loss 

Devastation upon the Railroad 
Caused by the leaking of the 
Austin Dam 

T he accompanying photograph gives 
an excellent Idea of the tremendous 
power In a stream of water that Is sud- 
denly released, as was the case when the 
dam broke at Austin, Pa recently In the 
path of the onrushlng water were located 
the yards and railway shops One would 
scarcely believe that so substantial and 
heavy a piece of machinery as a freight 
Ininiiiutlvfi could be comiiletely demol- 
ished hy the water, yet the photograph 
shows two of these engines almost as 
badly damaged as they would have been 
In a collision or hy the bursting of their 
boilers In the foreground appears the 
truck of a freight ear The car Itself 
was undoubtedly carried far down stream 
with the onrushlng current The tracks 
of the railroad were twisted and bent, 
In one Instance even Into a complete 
circle 

An Automobile Sciggorg Grinder 

A n iiiKciiiniiH French mechanic Is 
sliown at work in the accompanying 
Illustration, slmrpening a pair of shears 
\\’ltli a small gasoline motor three 
wheels, a pair of springs, etc , he has built 
himself a novel trUar wltli which he can 
quickly go from place to place and 
ilriini up trade A similar vehicle can be 
seen about the streets of New York, but 
the Ameitcan scissors grinder has only 
progressed to the point of using a gaso- 
line motor to run his gilndstone, both 
the letter and the motor being mounted 
In a horse drawn wagon The Frenchman 
has the advantage of not having a horse 
to feed and as long as he is a mechanic, 
he has no difflculty In kc-eplng his novel 
tricar In lepair 

Veterinary Uee of X-Ray 
Photography 

F or sersral years Roentgen-rays have 
been used successfully by the medical 
profession as a means of determining the 
nature of a brb]c«|n bone, thus facilitating 
tlie setting of it- and the locattodi of for- 
eign bodies such as bullets In the human 
body But, never before to our Immodl- 
ate knowledge has this branch of sclenee 
been iisedrto aid the veterinarian In the 
examination of a horse. 
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The tnterrupterless ooll used is an ax- 
traordinarlly fine one of Oorman make, 
this being the first tuiiversltr In the 
United States to bsve one of this triM- 
It it admirably salted for toanr other 
experiments in the phyaloal laboratorr. 

The Ebqiktntiaa of the 
Bntlunainitim 

I N bis presidential addrsM before the 
Royal Geographical fiootety taat May, 
Major Leonard Darwin named three 
fields la which the explorer may yet hope 
to win renown by robbing the unknown 
of Its. romance — the South Pole, the In- 
terior of Arabia, and the bend of the 
Brabmapntra 

The reasons why the siege of the South 
Pole bss been so painfully protracted are 
tufilriently obvious; a glance at the map 
of Arabia shows a blank space of formid- 
able dimensions, which, evsn if the COtni' 
try were less inhospitable and Its inhabi- 
tants lets boetlle, might keep explorers 
busy for many a year; but the unknown 
stretch of the Brahmaputra, Just north 
of the British frontier in Tibet, Is so In- 
significant In extent that only the largest- 
soaJe map# of the presgnt day distinguish 
it with dotted lines. The length of this 
portion, to which no BSuropean and no 
native surveyor under the Indian gov- 
ernraent haa yet been able to gain aoceaa. 
is actually much less than one hundred 


Mnoh of the surronndtng country 
has been explored, and the general trend 
of the land la so well known that the 
identity of the Brahmaputra of Assam 
with the Tsangpo of Tibet Is absolutely 
nnquestionabla Yet even the attempts 
to obtain direct evldance of their identity 
by fioating marked logs from the upper 
river, bave hitberto proved unsucoesftfUl- 
’>n»ard are two yeaaont why tpa many 
eftorta heretofore made to anl^ the 
mystary of th« river have failed}; first 
extraordinary rou^aeM of (be «nin- 
try, and aeoond the savage boetltlty of 
tlie,'j|}»ora, the tribe tfcWmgb whose oonn- 
try^dte rtyor runs, ft -It known that 
thsre to an enomeus difierenoa of level 
batahia# the two known pertiena of Ighe 
rtmm. In a stretch of 180 milei the fall 
to n.m foet{ beaoo «lM:iie- 
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Funny Side of Invention 

Utility” as Illustrated in Some Issued Patents 

By Laurence J. Gallagher 
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WootUa Mwtac<auM4iM trsadlaa Is In settlag 

forth the util- 
ity and In explaining It that tnany applicants go 
astray. This la espedally trvw of the sp^ieant 
who Is prosecuting his own case and who, wy 


The name msjpstlc belt waa objected to by the 
examiner who mgsestied that electric belt would be a 
proper term; the tnv»ntor replied to this ae follows 
“If my msgMtio bsH makes more magnetism than 
eleetrlolty, then M la a magnetic heP and Is rightly 
named: it four or more of my batteries In my bell 
do not make as jsxoeas ot magnetism then It makes 
nothing; electrit^ ttakes magnetism and cannot live 
without it JggBostlsm la a mode ot permanent elec- 
tric force, and dt differs from the other modes of 
electric foros la that the energy it excites In a body 
Is always present especially at the extremities, the 
extremities of a magnet are called poles, and the 
properties they exhibit are termed polarity, polarity 
Increases magnetic* force; the more poles the more 
magnetism. When four electric currents are properly 
arranged In my, belt the osaseleis flow of Interchange- 
able Inductive alternating currants become supreme 
In magnetic force and potency One battery alone In 
my case makes a dtroct electric current; but four or 
a dosen batteries, four or a dozen currents, tour or a 
dosisn magnetic fields, detached, having broken cur- 
rents, and whsn within an electrical radius of one 
another, producing induction and an amalgamation ot 
mixed currents Which are magnetic by an overcharge- 
of magnetic poles, electric currente, and magnetic 
fields. An electric current is a stimulant and an ex- 
citer and dangerous In cases of fever and heart dls- 
eaoe; a magnetic current is sedative and safe In the 
above oases; this I have experienced in treating pa- 
tients and this is another reason why my belt Is not 
an eleetiic bslt; hot a magnetic belt Is the same as 
an eloctro-magaetlo belt and Is better understood; 

ffiagnetism and electricity go 


of wood, the feet being jMssltJoned In t 
means of leather gtrapg, together with a 
on the top of the maelilue and adjacent 
on which the operator's handa would r 
nlng the machine This case ig a good 
exception to the rule that mere ohang 
does not amount to Invention, since 
tarlan object oUthe Invention and the i 
which would follow Its use carried dii 
Another Inventor dcvleed an attaohi 


Mirrors in fork and knife handles. 

phones and gubmltted a description which was i 
clear to the examiner, upon being asked for furtl 
description the Inventor replied as follows “This 
strumeitt will work the minute central Inserts 1 
plug and therefore It enables a person to come to 1 
'phone before the same rings '■ 

Persons with excessive abdominal weight may 
duoe the same If tbev will make nse of a device wh 
exhibits much Ingenuity In Its manner of use. t 
corpulent one has himself strapped to a frame wh 
extends down his back, there being a handle atla<l 
to the frame He then lies down with his face to ' 
floor and t4>e frame and himself arc rooked bark s 
forth, the protruding mass of adipose forming 


generally, Is ignorant of the technical require- 
menta. Some applicants in the electrical art can 
aw benefits In the ueo of their device which never 
occurred to others; they are enthoalasttc over their 
dlseoverles and their elemental knowledge is supple- 
mented In oertaln cases by tmagiitsitlan- Many of 
tbeae applicants believe that the examiner cannot on- 
deratand their Inventions when the ptllity la ques- 
tioned by him and the applicant is called upon for 
further Information 

One Inventor proposed to make a magnetic belt of 
a number ot batteries adapted to encircle the body, the 
belt aleo containing a number of permanent magnets 
placed adjacent to the end cells of the batteries so 
that “each cell would be a pole"; It waa also proposed 
to provide a vacuum In the belt, “bbts vacuum or 
talatos to be filled with acid." The purpose of the 
belt was to furnish magnetic currents to the body, 
“all the electric currants of the batteries being con- 
verted into magnetism." The number of cells la each 
battery oouM be varied at will since “the greater the 
number of batteries used the greater would be the mag- 
netlam until snfficlsnt batteries were added to pro- 
duce magnetic stress." The terminals of each battary 
were to be in contact with the skin, the magnetic cur- 
rents flowing through the body, the operation being 
described as follows' "When the belt la applied -to 



together in some proportion 
anyway, and magneto-electric 
would suit no better than my 
original name of "Magnetic 
Belt " The inventor probably 
became muddled as be pro- 
ceeded in his argument which 
accounts for the statement 
that, “magnetism and elec- 
tricity go together In some 
proportion anyway. ’ 

Another Invention had for 
Its object the diminishing of 
sickness and death among 
women and gtrte who operate 
sewing machines The In- 
ventors In this case bad spent 
twenty-live years Investigat- 
ing the physical and mental 
laws of health-culture and 
life forces, the causes ot dis 
eased humanity, and the 
remedies, and for ten years 
had been observing the many 
evlla resulting from operating 
on sewing machines During 
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that space ot time they 


excellent fulcrum The production and use of such 
an Invention Is a boon to humanity; the person of ex- 
cessive weight may bring himself to size adapted to 
fit Into Ibe ordinary chair while those about him can 
use the space to which they feel entitled 
The prevention of colJlslons between railroad trains 
has offered and still offers a fruitful Held for inven- 
tions ’Wbenever a person of prominence or authority 
travels over a railroad It Is the general practice to 
have a pilot train precede the one in which he Is 
riding; of course this Is a departure from the general 
run of things and how to aM-omplIsh the same degree 
W safety with less trouble has prompted many Ingeni- 
ous minds One patentee discloses a novel method, 
the Invention Involving the use of a pilot having tele- 
scoping members coniieciing it with the front of the 
locomotive In the event of a train coming In the 
opposite direction on the same track the pilot will 
collide with the other train or with a similar plh t 
connected thereto, the result being that the telescoping 
connecting members slide into each other am h move 
meat resulting In closing the throttles and setting the 
brakes The utility of the pllol is Im reased hv pro- 
viding a bell thereon together with an automaton 
for striking It, while the pilot Is mechanical In its 
operation It la lilted with electrical Sevlces which are 
actuated thereby 


the body, magoatlam Is produced by detached currents 
of electricity which are alternated and induced through 
the body ncoordtng to the laws of Inductive diffusion 
and reflex action This passing: of oarrent through 
the body in this manner proddoee a sedative and tonic 
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did not find one case where 
the health of ttm <merator remained good, and where 
the funettone at lha body were undisturbed after 
operating a «ewlng*machine for a short time. In tho 
words of ttw inventors, "six months generally <le 
veloped aterulng symptoms" While admitting that 
sewing machines must and will be used, "we posi- 
tively assert teat girls and woman are sacrificed in 
this way": the discovery wbloh led to the invention 
was “that the electric forces of the system. In con- 
nection with the Iron treadle and steel plate, are the 
ever-growing sotiroe of trouble In oporating sewing 
machlnea" From many experiments the inventors 
explained the sonroe of tronble ae follows “ft Is the 
etectrio oulrs«Bt erested by the friction, and the fo«t 
of tee aerator in contact with the Iron treadle, and 
tee haute with the steel plate. The treadle of the 
oM aptaolttgv#h«{ jvas wood; consequently there was 
DO waste, asd Dtp Cold feet. The wooden sandal nat- 
urally baaonte Sratm from the system, and H being 
porous, and an element conducive to nature, it will 
assist tea fon^ Of the body and the friction produced 
dOM Ao'itar^J,^We have operated sufflclently to report 
from expSnrhtei^ and w« know It is not the physical 
fores naedlld % mn tee machine which leads to the 
sismtag, aiyni|4oms; neither is it the motion, as the 
motion under proper conditions would be beneficial. 
We eonsldkr nfiteer Juat as objectionable as iron and 
have sees HUt/ty mtSM of disease from rubber coming 
in oostaaS fba physical system.’* 

The taresuttos eonslsted in making the sandals 
whidh erare oonaeoted to the treadle oT the maohiae 


which Jnsltfies the 
title “elw-trlr pilot" 

A good part of In- 
vention Is directed 
to small articles 
which may serve a 
variety of uses: 
these a r t Ic 1 e 8 of 
manufacture are got- 
ten up to sell at a 
small price and It Is 
difficult to classify 
them In most In- 
stances nothing Just 
like them has ever 
been produced and 
the applications for 
patent sre based In 
many cases on the 
purpoaes which the 
Inventors Intend to 
be served by the de- 
vices. A man de- Picture frame for tombstones, 
vised a tally block 

and submitted an application for ii patent, the 
block was In the form of a hollow cube, o]ie 
Sid* being provided with an o|H>nliit; loi holding 
a piece of chalk or a pencil In order to keep 
count in s'^Ttsme of cards: the .sniia of a dock 
of carte were Indicated on four of the aides, the block 
being turned Into position to Indicate the trump; one 
site was provided with a pocket which could perform 




a variety of functions; another 8ld« was fitted with a 
movabh Index and a serleB of numbers In order to 
facilitate keeping the score While the block was In- 
teniled priraarlly for use In a game of cards the In- 
ventor set forth In his specification a multitude Of 
usr-H as follows "Besides the above mentioned con- 
venience to a card player who uses my tally block 
lor which I iira> to obtain a patent, I claim It to l>e- 
(oine a constant companion to present humanity and 
(oiintli sh jullllonB to come The man of business will 
currj 11 In his coat pocket and rejoice to be In posi- 
tion to meet any emergency , a hole In hts pocket does 
not bother him as he can carry his loose cliange in 
the tallj block, the sponge In the .pocket can b« 
(hanged at will and can contain the i>erl'ume which 
will peinieate his clothes Walking about the street 
his noae la apt to offer a good landing placo for parti- 
cles of Boot, the 
little mirror of 
the tally block 
will keep him 
from looking at It 
x-eyed and sidt- 
tlng on hts hand- 
k t- r c h i e f , the 
sponge will per 
form that duty 
No fear of foot- 
pads, as a corner 
of the tsllv-btock 
on the lop of his 
head, with a gen- 
tle pressure, will 
make quite an 
Impression Com- 
ing home baby 
cutting teeth and 
croi , will change 
Into a smiling 
m 1 r a r 1 e w hen 
jiapa pulls out 



A poet's Invention. 


the tally block and jtiggles with It, 
tlon being riveted I he pain la gone Coming 
homo late from lodge meeting, and the key being 
about one inch out of his reach on the liausom, the 
tally hlotk la as good as a step ladder In case wlfey 
thinks she heard a noise In the i-ellar or wants him 
to look at the gas meter the tally block answers the 
purpose of a candle holder It la a handy receptacle 
for studs, buttons, pins and chewing gum To a poet 
with Inspiration or those who want to kepi> record of 
a drream and write in the dark, nothing takes the 
place of the tally block In shaving the* mirror can 
bo placed at proper height, the window in a street 
car can he raised a little to let in fresh air by using 
the block ae a rest Instead of applying the tongue 
to moisten the haekslde of a postage stamp, the sponge 
will do U without the fingers eornlug In contact with 
It No crowding In a street car, as a block In your 
side coat poc kc'f nakes it uncomfortable for your 
neighbor to sit on It The fisherman no longer benda 
himself into an rrndlgnlfied position to (jtrench his 
thirst, and the cart driver has something to block a 
wheel Anybody can elev.ate himself bv standing ob 
the Mock to get a peep at a passing procession It 
can be used as a pcnwlpei, as a iiaper weight, as a 
receiitac le for pens, a book can bo placed therewith 
In the proper angle foi leading when so desired and 
pages turned by dampening tip- fingers with the 
sponge 

"It can be put to use to measure wltti bv having 
a measure markc-d on tbe side of the block nr b> know 
ing the slice of the block and turning it a required 
number of times Tbe liouse-wlfc will use It, satur- 
ating Ihc sponge w'ith tuipentlne and pack It away 
with the clothes to keep the moths out of them, or 
win use If ,'ih a Mock to (linn stockings on The 
orator will places it before himself on which to mark 
his snbjerl in.itter .and turn the block as he progreasea 
In his spess'h The lawyer uses If in hts s])eerh to 
the jury to Illustrate on wh.if side of the house the 
nuirdci w.is i ccnimltted Thc' .eicorter use's it yyhen he 
Is short of p.iper, and the undertaker when he finds 
that the head of the coriisc has not the proper eleva 
tlon As a nnveitv, mv talh block contains a diction- 
ary full of them The foregoing uses of my Invention, 



I mainly fimw att«ntton to In orfior to stoow Its wiii 
practtoal ntlttty,” 

Some invBntojni con aea the “beautiful" In U^Ir 40* 
vloea along wtA certain other advantages as the fol- 
lowing will show; a man Inyented a concrete fence- 
post especially adapted for uae on farms, tbe objeot 
of hts Invention and the acoompllshment thereof being 
set forth as follows. "The object Of tbe Invention Is 
to provide a fenee-post Whteh In addition to Its usual 
function of protaoting tbe farmer’s fields against trea- 
passing animals, also protects said fields bf encoursf- 
Iftg the little birds to come to the fields and destroy 
various forms of insect life that arc Injurlons to the 
husbandman’s trees, fruits and crops I aecompUah 
the toregotng object and the further object of gaining 
for the tollers on treelees fields the Inspiring, uplift- 
ing and encouraging companionship of j*i6 singing 
‘angels of the air,’ by providing a fonce-post which 
serves as a harbor, refuge, home and drinking foun- 
tain for a family of birds The fence-posts studding 
the boundaries of a field in large numbers will, ac- 
cordingly, furnish a large number of homes for the 
birds and In a large measure take tbe place Of boun- 
dary trees used as fence-posts as harboring places for 
birds " The fence-post was provided with a drinking 
cup which would receive some water during rain- 
storms, the post was also provided with a large open- 
ing which was lined with a water-proof material to 
serve as a nest 

There Is not much relation ordinarily between a 
table knife and a mirror, yet a mirror may be appre 
elated under some circumstances as tbe following will 
show ‘’This Invention relates to certain new and 
useful Improvements in mirrors for table implements, 
and the object of the invention Is to provide a table 
implement witb a mirror suitably secured In the han- 
dle, so that the user of the Implement may have ready 
at hand a mirror for the purpose of Inspecting the 
teeth In the mouth or the mouth or other portions 
of the face generally at any time desired The Inven- 
tion Is particularly designed for use In connection 
with table Implements such as are used In restaurants, 
cafes, or other public eating establishments Often- 
times a patron of a restaurant finds the ' need of a 
mirror to discover a substance which has become 
lodged In the teeth, or for the purpose of determining 
whether the lips l»e entirely clean after eating certain 
foods It is not only Inconvenient, but embarrassing 
oftentimes as well, for such patron to ask for a mirror 
to be used at the table In my device, however, the 
mirror being In the Implement used by the patron 
during eating, may be used by him or her for the 
purpose Indicated substantially without attracting any 
attention and is alwavs ready for such use at any 
time desired ’ 

An inventor Is always obliged to submit a sheet of 
drawings Illustrating his Invention. If the invention 
permits Illustration, some arts, especially that relat- 
ing to tomb-stones, offers an opportunity to the In- 
ventor to set forth his thonghts One inventor, who 
was something of a poet as well, set forth the fol- 
lowing Inscription. 

“Here lies Wlndell, 

An Inventor by trade. 

This monument you see 
Is an Invention be made, 

A curious fact. 

It has sometimes been said, 

That he made It while living. 

But enjoys it while dead " 

Another Inventor devised a picture frame to be 
placed on a monument which was to contain a photo- 
graph of the deceased: the frame had u movable cover 
on which was the following “Look at me then cover 
my face ” 

Another verje practical device was a chewing gum 
locket, the Inventor's object In setting forth his con- 
struction to the world was, "to provide a locket of 
novel form and construction for holding with aafety, 
cleanliness, and convenience for use. chewing-gum, 
and which mav be carried in the pocket or otherwise 
attached to the person, the Improvement consisting 
In the provision of an antl-corrosive lining" In the 
locket Such an Invention was undoubtedly of great 
value to chorus girls since it offered a ready means of 
cutting down one item of expense. 

When an examiner picks 
up a new case for examina- 
tion he never can tell what 
the examination Is going to 
bring forth: each case In- 
voWea the application of an 
idea which the applicant lw‘ 
lleves to be new; the Idea 
may be Imprartical or may 
have the highest degree of 
uUUty and It Is this deter- 
enlnatlon. which in soma 
eases amounts to unoartaiaty, 


ttwt lands aitThetlvaasav to thd sesfiL 
an toTSbtl«B, tnay’ pajacted^ liy W*'V(r 
jTHjpar, yiljlch 

pataaiU nf pubnQaUohs U.'ia.r gmrt. ^ 
some refaranoaa la dtttin objaetdit to byt to 
cant who bolds tb« raferenoe dtos dot dte 
the tnvaotloa be dalBa. An appUWj^it.tor « 
on # conarata ebtmnay replied as IWltow* to d 
ttoq^ 4ba apfiltoant prjtoaiWy balik {wkaet 
reaj^ ItodWlag It: "SdkotoB MM, tbara is, notojtol . 
new under ttjc sun; consequently tt la only a oom- ^ 
blnatlon of old things that gets patented.’' In anotjiar 
case the Inventor delivered himself of the britowlRg; 
“No one can tell what is the nature of the bars shown 
in the patent, and anticipation Is not to be deduced 
from such nebulous disclosures; the prophet Nahufti 
(Nahum 2 4) said. The chariots shall race In ^hs ' , 
streets, they shall Jostle one another in the broad 
ways; they shall seem like torches, they shall rfin 
like the lightnings,' and some Patent Office attupMi 
might be found to contend 


was anticipated thus, and, 
while this Examiner would 
doubtless appreciate the 
error of their ways, it Is 
almost as far fetched an 
anticipation ae the one 
Ironically cited above." 
Some applicants amend 
their cases hurriedly and 
follow out the suggestions 
of the examiner without 
consideration of tbe point 
raised; In o 



Chewiaf gam lodtst. 


amlner believed tjfat a 

speolfleatlon ceuld be Improved and he wrote the appli- 
cant as follows. “Page 2 of the Specification, line 8, 
‘slotted’ should be deleted," the applicant replied, 
"Page 2. line B, cancel ‘slotted’ and Insert ’deleted’ In 
lieu thereof.” 

A Hot Summer in Etnt^ 

L ast July was the beginning of a period of ex- 
BCBslve heat over western Burope The Weekly 
Weather Reports of the British Meteorological Office, 
after the first week of the month, noted “unusuar or 
“very unusual’’ warmth In nearly all sections of the 
British Tsrt^s The latter notation predominated, and 
this means that the excess of temperature was such as 
doee not occur more often, in the long run, than once 
in twelve years More significant than the readings 
of the thermometer was the unprecedented fact that 
members of Parliament discarded their coats and 
transacted weighty business of state In their shirt- 
sleeves In London, the month was the warmest July 
for at least forty years past. In France, a remarkable 
period of unbroken sunshine prevailed, accompanied 
by excessive heat It Is stated that not a single cloud 
was seen at Paris from July 2nd to July 24th A 
maximum temperature of 102 2 (Fahrenheit) was re- 
corded at Rouen on the 22nd Tbe hot weather con- 
tinued, with but Blight Interruptions, up to the middle 
of September On August 9th a maximum tempera- 
ture of 100 deg. F, was recorded at Greenwich Ob- 
servatory— the highest ever observed at that Instltu- 
tlofi. The heat was accompanied by drought, a water 
famine being experienced In many parts of Bngtand, 
where from July 1st to September 12th the rainfall 
(as measured at Greenwich) was but 80 per cent of 
the normal. The Lancet, discussing this unusual 
weather, finds that It was a serious factor In the re- 
cent strikes, so Irritating was It to the temper of the 
people From the Alps come reports of dangerous 
avalanches caused by the melting snow and Ice It 
la said that Ice centuries old and probably never be- 
fore seen by man was exposed to view under the 
burning sun. .^Bmall gladlers disappeared aod large 
ones shrunk. Although complete dismissions based on 
accurate observations are not yet available. It .appears 
certain that the summer of 1911 will go dowp in his- 
tory as one of the most remarkable In the records 
of meteorology. 



The ‘‘electric pilot” will prevent colUslotw. 
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e advise you to accept the first 
Jddiv«y of a 


which your dealer can give you 


Please credit your Cadillac dealer with sincerity when 
he warns you not to lose your “place in line.” 

Many Cadillac dealers have reported sales of the 
entire number of cars which have been allotted 
to them for the 1912 season. Others have only 
a limited number yet to sell. 

Your dealer may be confronting a similar situation. 

At any rate, nothing he can tell you concerning the 
conditions in your own city can begin to do 
justice to the profound impression created 
throughout the world by the new Cadillac. 

Prior to this year, the public has rightly looked 
upon the principle of automatic starring and 
lighting as speculative and theoretical. 

But this same public remembered, when it learned 
of the perfection of the Cadillac system, that 
the Cadillac Company had never promised what 
it could not perform. 


Indifference immediately gave way to eagerness, 
interest and enthusiasm. 

The mere advance rumor that the (-adillac Com- 
pany was about to announce its aeliievement 

. made such an appeal to the public that the 
paramount problem confronting other ears is 
that which has ceased to be a problem in the 
Cadillac. 

No one, now, is wasting any time or thought in 
debating the question as to whether the Cadil- 
lac electrical system is the correct and depend- 
able system of starting and lighting. 

Three thousand of the new cars, revealing the lux- 
ury of the Dclco system, are stimulating the 
normal Cadillac demand to such an extra- 
ordinary extent that we advise you, again, to 
accept the first delivery your dealer can give 



You who have not grasped their full significance— 
stop and consider these new comforts created 
by the Cadillac Electrical System 

It has no crank. 

‘‘''crankm^’ is done by an electric motor. I 

It has no gas nor oil lamps. 

It makes its own electrk light. 

MO CAR, stsoo complete systems of ignition, either of whicli is efficient torpedo, % 

for operating the ear independently of the other. 

But, best of all, — the three functions, starting, lighting and igniting, 
are all performed by one compact system, a system \Uiicli is 
not obtainable, cither in whole or in part, on any other car. 

The dynamo charges a storage batter}'. 

The dynamo is temporarily transformed into a motor and, acting 

as a motor, it automatically starts the engine. roadster, 

rroM,$iMo 

Then — it reverts again to a dynamo and generates current for 
lighting and for ignition. 

You — press a button and push forward the clutch pedal. The 
engine starts. 

Nothing for you to think of— except the luxury of no cranking. ' 

Reliable as the motors which drive the trolley cars. 

Nothing for you to think of — except the luxury of no lamps to 
light; and the bHlliant, steady glow of electric lights instead. 

Reliable as the clet^ic lights which illuminate your home. ukioumne. saaso 
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/Special Fabics for 
Sportsmoi’s A|qpard 

IIL A (SUae Np, 1$3| ii H 

uniq ue fabnc. ntad* ^ vm ««eltt- 

4 10*11 « mh} orotneo* ^ 

^ 4ip«ci«l OHM *a I 

jjn campu^ fidktng. golfing. moun> 
tain climbing clothing It la maae 
/ of h^hedgnuk,$Mdlif pan, ail wool 

^ woraieJ — which expenenced 

A. aportamen know u the only 

J Hm matenal entirely aahafactory 

outdoor gannenta. 

(Shade No 65) 

** * I^MUtiful Ohve Green ; a 
more perfect ahade for the 
purpose could not be found 
^ IMM^Cba CShade No 65) 
^Tim withatanda the roughest use. 
holding Its shape and appear- 
wlKwSr ^■fllDl' under all conditions. It is 
^HoV wmd proof, and sheds 

Y ^HB nj^ -water Adopted by the United 

WBU MSS States Government as atandard-* 
for the Forestry Department. 

Yf PuVkBtP tforti (a fabric similair to 

fr the above in weave) is 

r w made in an attractive shade 

^JnpdP^^ of light brown, and u eq;>ecially 

suitod for nding and dnvmg 
^gjH^^^^^^^^'cIothes, motorists’ apparel, out- 
mg suits and raincoats. 

SunplM of Fonttry Cloth sad OHotmto Cloth sant upea rwnMat And 
if joa sra uaablo to procure thoee fabrics from yoor tailor, we aee Hwt 
yon are auppbed opoo raeauit of price. Wker orderias ipacify fabne and 
nuinberofyardadealrod.FerMriyC<orA$2 7S,OltwiBBroCbrA9idKlparyard. ‘ 

American Woolen Gmipan]r*g BUunknts ( 

For Camp Bungalow and General Outing purpoaea, meet every requiremenl 
for warmth, comfort and wear PrKed from $3 30 Iq $10.00 acciwdmg to 
weight, design and quabty If your dealer does not carry them write us and 

we will tell you who doea or see that you are supplied j 

QA«*gVA “ * •t*pl« year-round fabric 
V/»WegO iXrge ^^na wear, a Serge-at-its- 
best which — owing to its dependability — has been produced j 
year after year in increasing quantity by the 


AmencanwoolenCoinw 

WmNWood President 


Oswego Serge grows in popular favor possessing those 
characteristics which appeal to well dressed men, and stamp 
serge as the fabric of universal wear 

You seek style ht and finish Let us spoak for Oswago Sarga — a master 
piece of the loom, possessing wesr feel, hang and hnish. Made of finest wooL 
ind — quality considered — pnced low 

In order to bo sure of the cloth when ordering a custom suit from your 
:ailor or a ready to wear auit from your clothier insist on Oswago Sarga 


BzoxiriiT Mtarm nmnm 

nsse coiumas gts op«n to stt psteptsss. It 


or Uoarast sa ffanwSPS. 

itOTATO »iaaint.--ciia«TOH w JtosB, eat* 
M WUUam at IMlry. rfMtsy OfilOi *MS4« 
rsatlon ts an ImprarscStmt Is PStpts $m*rs 
Sag ts iiiusttatM wltb a Saetfoti vlcnr q{ tb^ 

r iratua In optratlon the digger Is taiwii 
ugh the field, wMb a blade or pknr a s»I- 
firlent depth to pass below the potstees, and 




AMERICAN WOOLEN COMPANT OF NEW YORK 

J CUKord WowUhiU. SeUtee Asaat 
AMERICAN WOOLEN BVILOING 






as It nior«K along the potatoes ate IMtsd from 
the gronnd During tranaportatloa, ths pIsW; 
may be lilt d ont ot the grouad, and hy sieasa | 
of the lever It may be held at any desired] 
depth The arrangement of the beam of Um 
plow nioTlog between the trams aeotloni pre- 
vents any lateral awlaglpg movement ot tfia 
said beam with respect to the frame, so tiiat 
the plow U held directly In the row The 
erldth of the felly of the wheel la greater than 
that ot the rlnga 

ALARM ACTPATINQ MECHANISM ITOB 
INCDBATOBB W M BaiLl, BbtekWell. 
Okta. This mechanltm la certain In oporaUan 
and will ont be damaged by the Inoreais os 
decraiee of temperature beyond the points 
where It baa been adfnated to operate The 
contact lever la pivoted to a rod mounted to 
travel In guides a spring being provided to 
hold tbe rod in a prsdetermlned poslttsp the 
contact rod lx Ing connected with a thdrmoatat 
by which It la operated. As tbe Isvsr la 
operated by the themioatat It cootaeta with 
slectrodei. to complete an electric rircnh In 
which there is an electro magnet. 

OIN SAW CLEANER— H J FllsrAtaiM, 
ISS Nellie B Avenue Athens Oa The In 
veotton refers to cotton glnt and tta ob)tct 
Is to provide a new and Improved cleaner ar- 
ranged to permit the operator to throw the 
cleaner into action while tbe gbi Is ritanlng 
with a view to Insure complete and quick re- 
mors) of any lint or ektraneons matter that 
may adhere to the aawa 

Of Oonsml Interest. 

BXEBCISINU DEVKE— H D Anov-u 
tdOO Mlnti Avenue CorvalUi Ore This ex 
erdalng device comprises an elongated bag of 
canvas or leather or other sollable material 
filled with sand or other suitable anbatanoe to 


ight without rendering the urac 
Uhlle It Buiy he preferred to make 
flexible the body portion may be 
Ible as for Instance out of wood 
Itb tbe straps . 

j CBUTOH fillW'OBTlNO ATTACHMENT — 
1 K 2dl Madison Htreet Passaic 


P ATENTS 

£rk.WtK^5?S 


saatttes. VJCTORg BV aJSaOCC fhfillMWWlWI. 


dimied 

• SdvsgtMiasintMssolaaHilsttSsnttahae, No ass 
'(Mn fwwser moire tiUn ik-iMss aeoesiMl t'oaas 
teved sqjns 10 itm Has. aii giraoM msm m> asm- 
paModhy s ismwsaet. 

fUMNIM OfN>OflTUM(<rV|«i 

i4,'5KiS.S^'Tm 
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IMQUiay COLUMN 
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«M iMavtioa of the Md mUa lat*- 
i)at. tp Mmh aomokte eonjHWHoit «t mttw 
404 oiftidM (uodaeto of «owkti»i)oa ior hMt- 
!■( MMcra for «ee«Mthi« ■tMm to tM ooad 
lo the tarnow, ond a *orolWi (or powar 
poriMMf for tbe predootlan of oloctrte Ufht" 
tdc. tte. 

i^TBOniOItlO URTAL, ALLOT —O V Hc». 
HAXM BoTonrtniM B7 Monhil) BonrU U«r> 
maor in aeeordAnre with thU lliToathin the 
Ompboric nMtaUle alloy of nuLocaoeae tod 
anCloMny hat ooly added to it a amall qnan- 
tltr a( aietalttc cerium tor lottaoca. aboot 6 
per cent of metalHo cerlom nifBcew to coarid- 
atably reduce tbe hardaett of tba maosoDete 
antimony without injurlnc Itt pyrophoric prop- 
erty It aparke better than tba ainple autl 





raanoer preaeott an efficient tad eatlly pre- 
Wrad bait. 

SUrdararo and Toala, 

WRENCH —A. BaatM Koppraacb Ageiit, 
Tlenoa Anatrla Uunyary Ilea U made of a 
haadla prorldrd with a jaw nxuaiing at aa 
angle from the handle and haring thereon 
a gripping log for engageokcnt with the peri I 
pheral aurfact of an object to be turned or 
adjoated and a eeeond jaw prorided with a 
gripping log lor engagement ertth the peri 
pberal aartice of tbe object, tbe aaid aecond 
jaw being pivotally mounted on the handle and 
In contact witb a eprlng mounted on the 
bandia. 

DESK BEkflNDEB— G W WaioBT Bobco- 
er BMg 7S8 Broad Btreet Newark N J 
An object of tbil Inrentor la to provide a 
davlce which will bold a plurality of memor- 
andom Uba la aeparate readily accettlble pool 
tlona wbareby they can not oiy be readily 
removed tod tneerted but aleo can be at leaat 
partially yiilbic eo ai to be dletingolabable 
one from the other 

WEENCU Epwaau U Bbown Boi BO TIr- 
glnta City Nov Tbla engraving preeenta a 
aide view partly In eection of a wrench abow 
log the jawa open Tbe handle may be pre- 
ferably of metal channeled out In Ite aldea. 
The tapered forma of jawa are uaeful In that 
they will bold tbe end of tbe wrench on tbe 
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Can be earned in 
your pocket, wit 


in any pontian 
honaontally 


P and jewel- 
ett. Ptwea 
$2.50.13 50, 
#4 00. $S 00 
a n d u p We 
w'i^aend Sluatrated 
pnee Imt on re^iieat. 







U> allow play between the jawa eg the wrench 
will work freely eround the pipe, and it vbry 
tbla the throw of the eliding jaw can be regu 
lated to at not to cruab the pipe The Inveo 
tor will eommuOlcate with rellAbte pertlee on 
requeet In relation to mnnutacturiug the 
wrench on a royalty baela 

BoMIme amd Etditiac 

WARM AIR REOCLATINO BEAKTil — B 
B LoaacB 471S Haywood Place Denver Colo 
In thia itructure the Inlet Opening for warm 
air la adjacent the bottom of the hearth and 
it oorered by a plate which bae a portion of 
ita tnrface perforated to permit pawuge of the 


FLEXIBLE PIPE CODPLIMU— W A 
OumiroMO 387 E iMh Street, Me* York N 
X The tnventtoa relate! to impruremeau to 
pipe cenpllDga for uae gaaertUy In connecting 
retettveiy— movable pipe* thrattgh which a fluid 
la deUvered, the apeelal tom M eoifpttng being 
d«al(ned fui* >>>e In connectiiig ateam pliee 
wl|ieb carry tbe ateam to multtpte waterum 
oupa of teleacopio gaa balgeat, fxt prereut the 
(raaalBg of the water wlttOA cupt during 
wiBtar 

■vMiUOkUld VtnlflM. 

BATS ACCBMORT--F a*tm, tat Fifth 
AvaMa Wait, Kaliipell, Mout TBia tuveutlon 
ptwridea a aanitnry tovai imWrtlag frame 
tif tfa raadlly adjuUM tu a hal«tub of oaual 
flotXitHMitHin ^ ttama pwriNM with 

far •Mtatet tta hnM te tha 
fMkMi Mtt VtBMia a -for at- 

«a 1*4 ., Mm anil # 





What Motor Trucks 
Mean 

B IF you are not using motor trucks, 
I we take it for granted that you do 
(not understand the benefits to be 
ved from them Possibly you have 
the wrong viewpoint — perhaps you have 
been maldng too many comparisons with 
the horses and not really investigating 
what the truck meant to you as a machine 
to perform certyun work The individual 
or firm that has a better delivery system 
has an advantage— the kind of business 
doesn’t matter— service is appreciated 
universally If The White Company can 
place in your hands a more efficient means 
of making deliveries, they have given you 
an opportunity of extending your field— 
of broadening the horizon of your product 
— of noaking good — where you had been 
unable to go before 


White Trucks Known for 
Performance 

■SHO into any large city in the United 
■ States — ask the men who have the 
IlSJ largest delivery problems, to see 
what they know about these White trucks 
Almost regardless of whether they own 
them or not, you will find that they know 
their record for splendid performance T o 
the man about to invest in trucks, a list of 
White owners will appeal as almost a 
directory of the big business men They 
have invested their good money in White 
trucks and their endorsement is the fact 
that they are continually increasing their 
equipment No one buys and buys again 
the thing that fails to stand the test We 
could tell you why — because it is all in 
the designing — in the building — in the 
A:are we take in the production of the 
truck The important thing to you is that 
they do perform — that White trucks 
satisfy their owners — and, ther^ore, must 
bo the kind that you want 

1500-lb doUvory wagons IJ^-ton 3 -ton 
and 5 -ton trucks — all with a universal 
type of power plant 


Let us submit a solution of your 
delivery probksm It will 
entail no ^ « 


Th« White^y^PCompany 

SM BMt 79th Strast. OevalRod, Ohio 
















SCamnCAMEltlCiN 


XittM TBia^ that 
MabeaBiffWbiiar 

LCSondiftBiw. 


CkreCul, paiiutakin^ appUcc* 
tion to fora fine details of oon« 
atruotkm have given you a 
t y pewr i ter that gets kig ruuUa 
a^ does aatia&totory work— 
fdl lands of it— without a bit of 
fuss or needlcas effort. 

Year alMneraeban will Ilka tha L. C. 
Saddi A Bkm. Trpewritar baoaaaa It 
•oiiAla* thaw to do bottar work, do it 
OMiar. aod do wora ol it. You'll waot 
It, rowoatf, for tha aaoio iwuhmu aod 
alao boa aa aa, oa oooouot of tha ball- 
baariaet throiijlaMU, it kaapa in battar 
ordar aod |iiraa aauab looiar taraioa. 


L. c iwni A ttOL Trptwum co. 


whafaks Mtopteea ata eeaUad to atan their 
Sight <NBt a raatlng poaitton ; pvortdaa OMana 
ior awohaaksaUj' Uttliig the aarapiaBa to aa 
locllMd poamoB while la couUat trlth tha 
(roand or atartlng aUUon and pMvldaa man- 
uallr operated laecbaBical onoM lor taltia' 
ting the Sight of an aeroplane. 

DBILLINO MACRmB.— K. L. 1. Austt. 
Sandpotnt, Idaha The aim la thto eaaa is 
to proTlde a macblnt more partlealarlr adapted 
for drlUliBr holes In trae stomps aod tha 
like, praparatory to blaitlng the wme. Vur- 
tber, to proTlde a maohlne mounted to awing 
OB a frame, eo that the drill can be and at 
rarlona anglee aod poeittcae, depandlnc 
whonr npon the work to be drilled. 

Bedtaropa omd Th^ Aeoaaoo rS aa. 

BBLSCnVB SWITCH UBCaANISU —A 
T. MoPAatUKD. 18 Farry Street, Newark, N. 
J, Thie iBTention has reterenee to a derlca 
Whereby the motonnan oa a car as be ap- 
proaehea a switch leading to a plorallty of 
different tracks, can operate a nteahanlam oo 
the car which actuates the swltrti so as to 
dlrert the ear In the direction la which be 
desires to go. 

BAFBTr APPLIANCB FOB AIB raAKBS.— 
A. B. LarrwtOB and C. M. Usaxu^ 141.1 SL 
Tth Street, Pueblo, Colo The object here ts 
tn prodnee a brake which Is simple In con- 
struction and which can be controlled In Its 
operation by pneumatic means, a more ipe- 
ctSe purpose being to provide mechanism 
whereby a brake Is held unapplied by pnen- 
matlo and mechanical meana, and la applied 
by spring pressure when pressure In the ser- 
vice or train pipe la solhotently rsdnetd. 


OUN. — Ai'oust Rbibbtrin. 48 Stuyvesant 
Street, New York. N Y The purpose of this 
Invention la to provide a new and Improved 
gnu, arranged to permit of conveniently tnrn- 
Ing the barrel of the gun In a borlsontsl plane 
for taking the desired atm, and to permit the 



X You can p 

safely rely upon a 
heating equipment 

^ that has furnished 200,000 homes Mf 
^ with adequate healthful, economical |j | 
heat during the past 35 years. ^ 

Thatii the record for Pierce Boil- be made comfortable with the least i 
erg and Radiators whichtoday offer trouble and cost by means of a 
a perfect application of steam or Pierce System— properly installed 
hot water to the problem of <Wkat Heat forYonr Home?' 

home heatms. Every heat- APrioswoniffiATiMG I 

ine condition is success-lWU* aU Send for it and read it. It 
fmly covered in the Pierce contains information that 

line of boilers. Any house, everyone should know be- 

no matter how it is buiJ^ I deciding upon a hcat- 

what It IS built of, where it equipment 

islocatcd,orwhatit8sizeor Mailed free to all who are 

arrangement may be, can interested. j 

Pierce, Butler A Pkffc* Mfg. Co., 256 Jamea SL, Syracuse, N.Y. 
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□scf to readily propel aod retract a atrlklng 
or a abootlAg plunger without danger of dla- 
tnrblag tba aim. For tbe purpose mentioned, 
uae le mad* of a barrel containing two aptlng- 
praaoed plnngen, of which one on being ro- 
leaaod actuabea tbe other plunger. Tbe an 
graving herewith glvea a view of the longi- 
tudinal central aaettons of the gun. 

TOY.— T D. Fioto, Box 17 Station 8 . 
Brooklyn, New York, N. T. Thla Invention re 
latea to toys having a ball or roller adapted to 
wind op and unwind on a cord held at one end 
by tbe user of tbe toy. The object la to pro 
vide • toy tn which the ball la rendered ex- 
I'eedlngly amootb, and the neceoBaty weight U 
provided to Iniure a proper unwinding of tbe 
bsll and r»-wlndlng on the cord by tbe mo- 
mentum caused by tbe unwinding of tbe ball 


VEHICLH TlKK. — F A. ScBCIitk, <*re of 
Mattaon Rubber Co. Lodi, N. J, Among 
tbe principal objects tbe Inventor baa In 
view are to provide a realltent flllar wherein 
tbe air contained In tbe tire la circulated 
to prevent local overheating of tbe tire ca- 
aing and Oiler , to provide auxiliary reallleut 
unmbera adapted to augment the carrying ca- 
pacity of tbe tire and tbe resilient quality 
thereof; to provide a Oiler for an auto- 
mobile tire formed from a number of remov- 
able and renewable oectlono, rendering tbe 
tire capable of ecenomioal and simiae repatra; 
and to provide aeaBS to releaaa or tmpriaoa 
tbe locking memban of the tiro, and to ang- 
mant Ita raoUlancy. 

ACTOMATiC CBANKINa IUICBANI8K.— 
J. P. PwriT, 678 N. Commarotal Btreat, Balesk 
Ore. ne Improvement la In CTBBklag meob- 
anlam or devices used on aatosMbllaa, and 
tbe aim la to provide a aovel oonatractloa 
wberaby the engine can be ctBttked from the 
driver’s seat of the oar la a perfectly oAfs 
manner, and by means wblch wUl avoid the 
poaslbinty of any tajuty to the driver hy 
tbe actiOB of tbe engtne. 

BOAB MACHINE— M. M, SiQKum, Pala. 
Ban Diego Co., Cal. Thto hivMtioa provldea 
a scraping blade and aopporttag frame con- 
nected directly with the draft koam or meeh- 
anlom ; provides carrying wbeeto apd means 
tor varying tbelr tngla of oparattoo ; provideo 
for the carrying wbeele a oapporttog toble 
tba operation whereof aervee te Vary tbe lift 
of the body by odjuttment of the said wheels ; 
provldos carrying wbeeto oiqd medMlsm 
therefor whereby tbe oame nay be tariied to 
tiiry tbs angle of a teroplag blade; and 
provides carrying wbeeto and body straetura 
adaptliig the macblne to be taraad apoa a 
•elf-eontalnad center. 


Nora.— Copies iri any of Hum potanta 
ka furntobed by tha Bootrano AiMBiaaii tor 
tea eanta aaeh. Pjaoaa state ttw aue of Uw 
^potaRtae, Htto of the inventloa, sad date of 


[ There is a Pierce 
Boiler exactly suited 
to your needs This 
IS ihc“American" — 
one of 200 styles 
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I fine Italian pumice and giycerme are t$ 

* combined to make a soap which takes 
I otf, m a twinkling, the gmne of a hard 
I day's toil It leaves the hands soft and 
I smooth. 

I You win be delighted with PUMMO 
, SOAP. It is so clean, thorough, ex- 
I hilarating. So will your women folk, 

I for d is just as efficient for cleaning from 
I thek hands the stains of the btehen. 

I PUMMO SOAP cost, but 5 cento. 

I At grocen and druggists. 
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g Stock, bli out aad moil tha covact cogpoe sad 

I we wd) sssid you, FREE, a iwapie of luAcwBt 

I MW to enable you to thoceoghly tost its meri 









SCmnflCAMERH^ 



Beautiful HMS Cars 

F )R nearly twenty years the Haynes has had all the 
sturdiness, enfiine^cellenc« and superior construc- 
tion that the best automobile experience and skill 
could command. And now for 1912 we have added grace 
of lines and beauty of finish and equipment not surpassed 
by any automobile at any price. 

Haynes Model 21 Colonial Coupe has scored a triumph 
since its introduction a month ago. It will be one of the 
most popular cars on American boulevards this winter. 
Haynes Newport and Berlin limousines reflect character 
in every detail. 

AU Hayn«a enclosed bodies are potUivmly interchange- 
able with Haynes touring bodies. Model 21 Colonial 
Coupe for this winter and the same chassis with a 
roomy B-paasengcr touring body for next aummer 
makes sn ideal combination at a price only allghtly 
higher than the Coupe atone. 

The Haynes for 1912 offers a complete line of body types, on our two 
standard chaases: Model 21. 40 h p„ 41x51 motor, 120 in wheelba.se, 
Model Y, 60 60-h p . 5 x51 motor, 1271 inch wheel base Prices $2100 to 
$3900 fully equipped. 


HAYNES AUTOMOBILE CO., I)ept.E Kokomo, Indiana 

171S Broadway, NHW YORK 1703 Michigan Ave . CHICAGO 
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Needed Refbnns in Patent 

PmeditM 


or seventy-five dollsra s day for their 
services In prepsrstion tknd white teetl- 
fylng. It can readily be eeen how enor- 
mous the expenses of patent lUigaUtm 
may become under this mode of produc- 
ing evtdenee The system places the 
poor Inventor at the mercy of his rich 
adversaiy and, sad to relate, renders It 
possible for lawyers with easy con- 
sciences to protract examinations for the 
mere purpose of multiplying p<*r diem 
charges 

The Impression should not be gained, 
however, that this system of producing 
evidence is peculiar to patent cases. It 
extends to all causes brought on the 
equity side of the court, but Its evils are 
perhaps not so frequently manifested In 
other classes of cases There is a uni- 
versal cry for a remedy. President Taft 
in his messages to Congress has referred 
to it Three members of the Supreme 
Court of the United States, namely. Chief 
Justice White, Mr. Justice Lurton and 
Mr. Justice Van Devanter, have been as- 
algned to look into the matter and have 
conferred with committees appointed 
from the bars of the various Circuit 
Courts of Appeal with the view to ascer- 
taining if something cannot be done by 
way of curing the evil No definite re- 
sult has yet been reached, but H is the 
expectation of the bar that, at an early 
day, the fieneral Equity Rules will be so 
modified by the Supreme Court, under 
the power given that court by the stat 
ute, as to require that the testimony of 
all wltneBSes living within the Jurisdic- 
tion of the trial court shall be taken In 
open court. In the presence of a Judge, 
and that only the testimony of such wK- 
nesses as live beyond the reach of the 
process of the court (1. e, one bflndred 
miles, or to the limits of the district) 
may be presented to the court by way 
of deposUlons Such a change of practice 
as this mav, and doubtless will, develop 
difficulties that will have to be met as 
they arise, but it Is believed they will be 
met and that the net result will be tU^t 
the volume of testimony taken will be 
very much reduced and that generally 
the dlspatih of buainega will be facili- 
tated and the coat of litigation very ma- 
terially derreased 

Time and space will ivermlt of an al- 
lusion to but one other need of our 
patent system, namely, the establishment 
_ of one great Court of Patent Appeals to 
which apiieals from all the trial courts 
may go and whoso Judgments as to the 
validity of the patent In view of all de- 
fenses attually raised against It. will be 
final and conclusive and, In operation, 
coterminous with the whoso territory of 
the United States 

At the present time, an appellate court 
called a United States Circuit Court of 
Appeals is provided In each of the nine - 
j Judicial circuits, and while the Jmdg- 
ments of this court are final, as to that 
circuit, thev have no force heyond the 
limits of the latter The result Is, that 
a patent mav after most strenuous liti- 
gation, be held valid and infringed in 
one circuit, and, on substantially the 
same record, be held invalid and not In- 
fringed In another circuit 

Such a condition of affairs has become 
_ Intolerable and for many years past Con- 
gress has been Importuned to divest the 
Circuit Courts of Appeals of their sp- 
pellato Jurisdiction In patent cases and 
to create a new appellate court for the 
disposition of all patent appeals There 
seems to be a general recognition of the 
necessity for such a court, but the dif- 
ficulty of reconciling the various plans 
that have been suggested and advocated 
as to melhods of organization has so far 
prevented a favorable outcome Presi- 
dent Taft, 111 his address to the American 
Bar Association last August, at Boston, 
made extended reference to the matter 
and suggested that the recently created 
Commerce Court, composed of clreuft 
Judges, might take over the Jurisdiction 
of patent appoala and thus solve the 
problem Ti remains to he seen whether 
his suggestion will be acted upon by 
Congress The plan advocated for so 
many years by the American Bar Asso- 
ciation of having a new and Independent 
court composed of a permanent presid- 
ing judge and four associate Judges se- 
lected, because of their demonstrated ap- 
titude to deal with patent cases, from 
the U. S. Circuit and District beaches, 
wonld seem to be more nearly IdMl ^ 
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adds to your ocaSifort, less- 
ens your labors, and inakos 
your heater keep yoUrhome 
at the rifhl lemp^ature. 

Point the liuUcstor to the 
tempetauire you want. The 
Jewell aqltonistlcaUy opens or 
rUwni the drafts whenever tMoes- 
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Raring Is risky, and It’s only a 
m^kesdOft. Tho com should bo ra- 
movod in a painless, harm)^ way. \ 
, Apply* Bluo-Jay plaster. It Is done 
In a jTffy. The pain of the corn stop* 
InstanUy. Then tho bit of soft B4k B 
wax gently loosens the corn, and it 
comes out In 48 hours. 

No sorenem. no pain, no diaeota- 
tort. You forget you 
hatko a com. Fifty 
million eoms have tMen 
removed in that way. 
Lot It take out yours. 
Get It now. 
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1 s nanwwad to bo ooialor- 
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Stories of 
Useful Inventions 


Profitable and entertaining ttoriei of the 
beginningaof everyday lliinga— the match, 
ftove, lamp, plow, etc. — talea which make 
the moat of idl the hittory and humanity 
wtapped up 5» thea* inventiona. j 1 rifttle r 
tiMr$ b*ok turfal iinmiUtnj, arc. 
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Edison’s Pioneer Wortt 

(Coaoiuded from jjape UL) 
aerlea with the Armature, and oDtttd be 
"pluggad” in and out of circuit by the 
tdotarman aa he needed 

In the aame year, 1880, the generatora 
were compound-wound for better regula- 
tion under changea of load, and three cara 
were put In commlaalon ae rolling atock. 
Ctne of theee waa an open car with awn- 
ing," and two park benchea placed back 
to back Another was a flat car for 
freight, and the third waa a box car, 
dubbed the "Pullmun," on which Edison 
tried a aystern of electro-magnetic brak- 
ing covered by patent The road attract- 
ed a great deal of attention, was visited 
by nelebrltlPB, and was freely descrll)ed 
In the papers The Scikstific Amkrk an 
of June 6th, 1880, gave an excellent ac- 
count of It, and a little later the New 
York Daily Oraphic described also the 
elBctrtc locomotive with six-foot drlvera, 
capable of working up to 300 horse-power, 
which Edison designed for use on the 
Pennsylvania Railroad between Perth 
Amboy and Rahway But President 
Frank Thomson of the Pennsylvania 
could not "see It;’’ nor could his engl 
neera What would they say of the 
electrified Pennsylvania ontrano© Into 
New York to-day? 

When Edison went out to Wyoming in 
1878 with his iranalmetor to observe and 
help Yegtster the transit of Venus, he 
had noted the long hauls of the wheat 
farmers with their grain A drawing of 
bis of May, 1878, shows electric power 
plants operated out on the prairies by 
wind power, to give these farmers Ilg^f 
eledrlc tiactlon Heniy Vlllard had the 
tame general Idea, and In 1881, after 
this successful demonstration of 1880, 
joined Issues with the young in- 
ventor and put up between |3C,000 and 
$40,000 for a trial of the scheme 'I'hc 
Menlo Park pioneer line had been extend- 
ed to a mile and waa now mad« nearly 
three miles in length In 1882 The con- 
struction approximated aundards as to 
gage and material and was solidly built 
There were three trestles, one of which 
was nearly 250 feet long and 10 feet high 
The rails were Insulated from the sleep- 
ers by two coats of japan varnish baked 
on them In the oven, and by pads of 
tarred muslin The ends of the rails 
were electroplated to give proper contact 
for copper bonds and flsb plates The 
conductors were underground as before 
There were two turntables, a freight 
platform, three sidings and a car barn 
The line ran through a rural district 
throe miles south to Pumptown 

Two new electric locomotives were 
built, and following the traditional lines 
of conventionality there were given the 
full regalia of headlight, cab and cow- 
catcher Little change except by way of 
refinement was made In tbo electrical ar- 
rangements from those of 1880 One lo 
comotive was designed for passenger serv- 
ice and weighed five tons, the other for 
freight, with single reduction gears, 
weighed about ten tons As many as »0 
IMtsseugers at a time were hauled by the 
smaller locomotive In 1882 The coatract 
speed w'as 60 miles an hour The capm 1- 
ty of the freight locomotive per conlract 
was 10 tons, speed negligible. Mr VII- 
lard agreed to enter Into negotiations. If 
the tests were successful, for an Initial 
60 miles of elect rlc railroad In the west- 
ern wheat regions, as right-angled feed 
ers to the Northern Pacific line Poa 
slhly all this would have been done, but 
the Vlllard panic came — and the fanpers 
of the northwestern wheat fields ar« still 
without the service thst was planned for 
them, although many thousands of farm 
ors now depend upon trolley linen for 
getting their milk, fruit, eggs, and other 
produce to the distant market Edison 
was a great admirer of Vlllard; and as 
the directors of the old Edison Blectrir 
Light Company i-efused to have anything 
to do with the electric railway or the con- 
tract, Edison treated the money ad 
vanced from Vlllaid as a personal, loan 
and repaid it out of his own pocKat 
Vlllard was w'orthy of such esteem. He 
was a great leader and piemear anfl vis- 
ualised the whole Pacific Coast develop- 
ment while all America was stil] looking 
eastward. At an early moment he be- 
lieved that the mountain division of the 
Northern Faclflo could be operated elec- 
trically, and acting on his request Edison 
devised a thlrd-rall-and-shoe system such 
as Is now familiar and sot it up In his i 
works yard at Orange The steam rail- 
road engineers refused to have anything 
to do with U as Impractloahle, and one • 


The sensible and scien- 
tific way to keep blue 
prints — keep them flat, 
clean, smooth and find- 
able at a moment’s notice 
—is in a “Y and E” Ver- 
tical Blue Print Cabinet. 

You file your contracts and corres- 
pondence. Aren’t your blue prints, 
maps and drawings just as valuable.^ 
Then keep them where they’ll be 
safe— in a and E” Cabinet. 

**Tbe Proper Place for Bine Prints and Drawmgs*’ 

IS the name of a booklet by means of which we will prove to you 
that this “Y and h ” Cabinet can become one of the most valuable 
of your office fixtures Are you open to conviction.? 

We’ll mail you copy when the coupon brings us \ 

your address / ^ 
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Cigarettes 




TF you’ve tried and failed to enjoy 

* a PHILIP MORRIS the 

answer is simple. You’ve never 
smoked the size that suits your taste. 
Different size in cigarettes produce 
a different taste. If you want 
Turkish tobacco, and nothing else, 
perfectly blended in a sunlit, sani- 
tary, Government inspected factory, 
get the size PHILIP MORRIS 
that suits your taste and stick to it 

If your dealer does not stock your 
particular size, send us lus name 
and address and remittance for 
desired samples. 

" The Little Brown Box " 

PHIUP MORRIS Be COMPANY 

UUtfil 

413 West Broadway New York 



QAn Easily Made High Frequency Apparatus] 

CAN BE USED TO OBTAIN EITHER D' ARSON VAL OR OUDlN CURRENTa A iibni«e bttt<rr u ctk'a 
■ pu of aw.|Kit LerdBi wn, and u iKlucluce eoS. and al the anwatai r«a<nr«l, BMlot 
■I No. I6I& OrW (ran TW ■wwadaahr Of hw Munn » Co ,1 <k ,36! Bntdwm.N Y. 


aON*T BUY A GASOUNE ENGINEl 


d OcmC, 


Until Yon Invwtigste The Temple Slake. It« Orest Adrsntsgm sro. l»t — Lowest Fuel O 
pays for Itself In Fuel MavlnK lino — Dellrers Steadiest Power Stream, adapting It espoclaUr 
operating farm msrhiuery Srd— Eanr on the machine It operates 4th — Uses Oasoline, Keros 
or Oas Stti--l*orfoct Uihrlcatlon flth — Starts Kaslljr aad Quickly, oocupyina minimum spi 
7th — It l8 the King of Portahle Engines. No ongino hu so wide a range of use Von will ms 

a mistake If you do nut write for larurmatluo. We make IH toSW R P slnglo cylln 

TOglnos. 6 to 20 H P two cylinder englnOB, 30 to SO H P four cylinder engines All heayy duty, 
slow siHwd engines For surety of operation and low fuei cost our engines lead. Temple Pno - 
Uo., ntaanracturers. 439 Weat loth tii., t'hlrjigo, U. B, A. Thla U onr &9th yea 
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Moat Famoua Train in the World 

A vital factor in the business re- 
lations between the great trade- 
centres of the East and Weit. 

I L\ New York 4.00 L Lv. Chicago 2.30 m 

Hoston 1.30 m Ar. Boston 11.50 & 

I Ar Chicago 8.55m Ar. Now York 9.25 m 
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cfta hardly blame them; but It la here! 
and every year erltl eee more ot It 

Edison has never made enythlu out 
ot all this or other pioneer eteotrlo rall> 
way work; but that t> not a unique ex^ 
perlence tor an Inventor. Rad he “atayetf 
In the game" he might have recouped! 
gome or bis loeaee ftoanolalty, hut he; 
was very imsy elsewhere and the young 
art was already moving forward with 
swift and tremendoas atrldea. Ria first 
electric locomotive is now a treasured 
relic at the Pratt Institute In Brooklyn, 
N Y The remainder of the little prlmt 
tlve system has rusted and faded away, 
or lies around, as shown. In Innocuous] 
oblivion, at one with the pyramids and 
oastles and ancient oathedrals. 

Perpetnal Motkm 

(CoHclHdea tram page Ua.) 

Ernest Elie-Bessler Orphyrreua upon 
what are conceived to have been eub- 
suntiall) the foregoing principles. It 
is related that Orffyreus, as he la gener- 
ally called, made one machine about] 
1716, but broke It up because of the 
imposed upon It by the government ofi 
Hesse Cassel A second apparatus was] 
made and ozhlbHed to the lAndgrave. 
It Is said that this machine, which out- 
wardly aiipeared to be a drum 12 foet in: 
diameter and 14 Inches between 
mounted upon an iron axle, upon being 
started with a smart Impulse — In either 
direct Ion- -would rotate faster and taster 
until the periphery wai moving at the 
rate of about Hi feet per second, 
claimed, so It would seem, that the 
wheel having been set In motion In the] 
tbamber of the Landgrave and kept there] 
under seal, was still going after the 
of two mouths The machine was 

stopped, 80 It is said, to prevent undue 
However, the inventor kept his] 
secret very close. The Landgrave, hav- 
ing made him a fine present, was shown 
the Interior Burt he had to promise 
not to tell what he bad seen nor to make 
of hlB knowledge, tn fact, Orlfyreua 
demanded a payment of about 1100,000 
for his secret Prof 's Oravesand of 
Leyden was employed by the Landgrave 

Inveetigatr the machine. In so far ps 

3 might be able to do so without open- 
ing up the Interior. In a letter to Sir 
Newton In connection with this 
matter, be describes it as made of “sev-j 
eral cross pieces of wood framed to- 
gether, the whole of which is covered 
over with canvas, to prevent the Inside 
from being seen Through the center of 
this wheel or drum runs an axis of about 
six inches diameter, terminated at both 
ends by Iron axes of about three^juarters | 
of an Inch diameter upon which the 
chine turns 1 have examined these 
axes, and am firmly persuaded that noth- 
ing from without the wheel In the least 
ooiftributes to Its motion When I turned 
It hurt gently. It always stood still as 
soon as 1 took away my hand, hut when! 
I gave It any tolerable degree of velocity,] 
I was always obliged to stop It again by 
force, for when I let It go. It acquired 
In two or three turns Its greatest ve-j 
loclty, after which It revolved for twenty- 
five or twenty-flix times In a minute. 
This motion It preserved some time ago 
for two months, lu an apartment of the 
castle, the door and windows of which 
were locked and sealed ” 

It seenis that no one who had the 
1100,000 ever agreed to pay It over upon 
the condition that the apparatus should 
be “found to be really a perpetual 
tlon ’* Whether Sir Isaac Newton 
piled to Prof '8 Oravesand or not, I do 
not know. 

A device probably similar to that Just 
described Is Illustrated in Fig. 9. There 
is a rotatable wheel upon whose circum- 
ference arms are hinged at equal Inter- 
vals Weights are attached at the outer 
ends Stops are so arranged that the 
movement of an arm on Us hinge Is 
limited to an angle one side of which is 
a prolongation of a radius All the arms 
are arranged to swing from a radial di- 
rection in a circular direction contrary 
to the hands of a clock. By attending 
to the figure. It will readily be seen that 
on the right the weights A, B and 0 are 
advantageously situated to produce a 
clockwise motion, even though somewhat 
resisted Because of a preponderant ad- 
vantage which It might seem reasonable, 
to suppose continually to attach to the^ 
walghu on the right, we might look for] 
perpetual motion. 

What may be rcgarde4 as a varlaUen 
from this device Is eghlbUed 1» Fig. 10, 
Here the arms consist «a^ of a 
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of links hinted together. A trough DC 
Is arranged to permit the weights, which 
are here loose balls, to roll from one 
side to the other. This trough Is fixed 
In position. By these means, the weights 
of the upper left-hand quadrant are en- 
tirely removed or brought In close to 
the vertical diameter When a weight 
rises to the point D It rolls off by way of 
a trough to an arm previously crumpled 
up but now outstretched. 

The great thing overlooked In such de- 
vices Is the question of velocity. A ball 
which falls from top to bottom will ac- 
quire. apart from friction, Just so much 
momentum This Is due to the vertical 
distance paseed over, and will not vary 
however tortuous the real path may be 
The reason that It Is due to the vertical 
distance la because that is the dlrettlon 
In which gravitation acts. Similar con 
slderatloDs apply to the upward move- 
ment It Is the vertical distance tbai 
counts because that Is the direction In 
which gravitation has to be overcome 
Of course, this Is precisely the same from 
top to bottom as from bottom to top 

1 may be permitted to call attention 
to a device somewhat elmtlar to those 
lust described. {See Fig 11.) The figures 
to right and left of the vertical diameter 
aie the same lu number As It is ob- 
vious that a number of 9'e preponderates 
over an equal number of G's, the wheel 
must, of course, turn clockwise. Study 
this device well, H is as good as any of 
the others. 

The devices described so far all aimed 
at gaining a balance of power from the 
effect of gravity. Other inventors have 
sought to utilise the properties of a mag 
net for the same purpose. 

The oldest of devlcea of this kind (Fig 
13) offered In 1570 by the Jesuit priest. 
Johannes Tbelener, had a lodestone on 
a pillar, supposedly drawing Iron balls 
up an Incline When they reached the 
I top they were to drop into a curved 
I tube which would let them out at the 
tiottom of the incline through a trap door 
The other three types are all based on 
what seems to have been the moat popu 
lar notion of perpetual motion schemes, 
namely, on overbalancing one side of a 
wheel to make It rotate Stephan's plan 
(Fig. 14), dating back to 1799, was to have 
four cylindrical magnets sliding In boles 
i Imred radially Into a square woodeu 
block which was mounted so as to rotate 
between two pivoted magnets of oppo 
site polarity All of these sliding mag- 
nets had their north poles pointing away 
from the center, hence they would be 
attached by the pivoted magnet with the 
south i)0le at Its free end, but repelled by 
the other Then the corners of the 
wooden block were supposed to tilt the 
magnets so as to carry the movement 
beyond the dead points 

Instead of using such a wooden 
block, the w-rlter In his hlgh-school days 
proposed (Fig 16) a brass drum rotating 
close to a horseshoe magnet, with two 
rods running radially through the drum 
at right angles to each other Each of 
these rods was to carry heavy knobs at 
Ks outer ends and a soft Iron armature 
Inside the drum Then the magnet was 
to attract the armatures so as to draw 
out one knob after the other, leaving 
gravity to return them. Somewhat allied 
is the still more recent proposal of Kort- 
Ing and Hoepe (Fig 12) that a magnet 
be used to attract one after another of 
a series of soft Iron pieces connected at 
their ends by brass links to form a ring 
and supported by rods wnlch can slide 
In and out on the spokes of a wheel Of 
course none of these devtoes over worked 
and some of our readers may be Inter 
sated (n figuring out why 
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Nobel prise for chemistry. This great 
woman scientist thus enjoys the extraor- 
dinary distinction of having twice been 
honored with this prise, (or in 1003 one- 
half the award In the section of physics 
went to Fierro Curls and Madame Curie 
jointly, the other half being bestowed 
upon Prof, Becquerel. The material bene- 
fits conferred with the prise amount to 
the sum of 140,000, a gift which is not 
to be despised, although perhaps the 
principal value to the reotptefit lies In 
the great honor which attaches to this 
award, the list of the Nohel prise win- 
ners comprising, as It stands to-day, a 
perfect galaxy of the greatest genii In 
the scletitlBc world of our tlAe. 
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The Frinlvive Oliver Tvp<-wri(er is 
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such os 18 used on the world s print- 

Printype illuininales the (vix'- 
written page with a marvelous clear- 
ness and lienutv 

It docs awav with all strain on 
eyesight whn-h the old-stvie outlini 
t.v|H< I ni posits 

I*rintyiH' puts life and style and 
rhararlrrinU} ty (siwntlen correspond- 
ence It makes every letter, every 
numeral, every i liarocler employed 
in business, finaneial, eommen-ial and 
[trofessional fields “us plnina'i pnnt " 
The eoiupleU'SUirv of 1‘rintypi has 


The Real Story of 
Printype 

The id(>a from wliieh ' lb-int\ts ” 
sprung resulted from the siiocess of 
our tv'iKi experts liu8|Uippiug a tv ih'- 
writer usisl in oiir oftices to wrili' 
-The Oliver Typewriter” in our 
famous trademark iv|m., just as the 
name apimars on the outHide of the 
machine and in all Oliver publieitj. 

The Imautlful appearanee and I he 

tionofour' ehonv ■' (rude-mark (vpi' 
diselosed the possibilities of equip- 
ping The Oliver Typewriter to irntr 
thr entire English languaip in shaded 
tllills' 

We worked for ipars on the plan 
and finally sneeccdcd in producing, 
for exclusive use on The Oliver Tyiie- 
wnti r, the wonderful shaded letbTs 
and numerals known to the world as 
"PniityjH- '■ 

After ITintyis' was perfccpsl and 
plaeisl on The Oliver Model .'), came 
hundreds of interesting tests which 
conclusively proved the surpassing 
merit of PriiityiM' 


The Public’s 
Verdict 


Hiastn Wc withheld any formal an- 
nmiiici mciu until tin iniichme hod 
been on the market for some linio. 
I’crsonal dcrooiislrations were its only 
adv erlisiiig The ri'siil l ing sales were 
stiiiamdoiis ll(>ri', then- ami nny- 
v'hiTi, Printype Iciiers soon liegaii to 
appear Wherev or n'ceiv ed, these 
distinctive, heaiitiful letU'rs a wakened 
iiniiUHiiatc interest Thus the fame 
of Print vpc grows as Us hcuutv and 
iitilitv dawn on the Imsiiicss world 
That the imhhc is ov crwh.dmiiigh 
III favor of Pnnlvpe is impressively 
shown liy this fuel 

Already over 7") per cent of oiiren- 
tin> output of OliverTv iH'writers ariv 
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In the Bell Democracy 


Membership in the tele- From each Bell outpost 
phone democracy of the run lines that connect it 

Bell System means equal with the central office — that 

opportunity for every man, nerve center of the local 
no matter who he is or system, 
where he is. Long distance and toll 

Each member of this Bell lines connect these nerve 
democracy has the same centers and furnish clear 
chance of communication, tracks for telephone talk 
limited only by the distance throughout the land, 
the voice can be carried. 12,000,000 miles of wire 

However remote, whether ^1^® highways over 

in the adobe house on the which 20,000,000 telephone 
Rio Grande, on the Montana carried daily, 

sheep ranch or in the iso- The Bell System binds 
lated New England farm together the social and busi- 

house, the Bell telephone ness activities of a people 
is an open doorway to the in a shoulder -to -shoulder 
Universal Bell System. march of progress. 

American Telephone and Telegraph CoMPAjcLy 
And Associated Companies 
One Policy One System Universal Service 
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ttatemcntH maOt in the carrttpandmoi 
column Anonimau* communioationt 
cannot be contidered, but the names of 
correspondents will be withheld when so 
desired ] 

The World Patent 

To tho Editor ot ScncNTmo AicxucAit: 

Tour article In the Ueue of BepteSaber 
9th, 1911, on “The WorW Patent" Is very 
Intereatlng. and should pave the war to 
the realization ot said ohlect. A untver- 
Mil patent would be a great benefit to the 
Industrial world, which you so cleverly 
photograph, and you as a leadlnf scien- 
tific Journal of this country should tske 
up this subject and follow It with the 
same ardor and energy with Which you 
are following the naval, aeronautical, and 
other Important fields. Tour devotion to 
this subject should Influence activity in 
other quarters, resulting in the realisa- 
tion of said universal patent. ISie ob«ta- 
cles to the reallaatlon of said universal 
patent may appear great, but they can 
be easily removed by the concentrated 
efforts <jf the inventive or patent world 
and the countries forming the Interna- 
tional Union. To this end 1 take the lib- 
erty to humbly offer a few suggeatlona. 
The effectiveness of a universal patent 
depends very much upon the support 
given to the matter by all the countries 
of the International Union as well as by 
many of the other countries not yet mem- 
bers of the union. To further make a 
universal patent effective, It must he 
Issued at one predetermined place to the 
subjects of all the countries favoring such 
patent rights union. As most of the 
countries would desire to have some con- 
trol over their patent business, the mo«t 
effective plan may be to have universal 
patents Issued by an International- patent 
office, and working patents Issued inde- 
pendently by each country, as will be aeen 
hereafter To Insure the validity of a 
universal patei^, a system of examination 
and record must be Instituted st one pre- 
determined place, whereby all the patents 
Issued heretofore or to be Issued by the 
countries of the union could be thorough- 
ly traced and examined when necessary 
For the above purposes an International 
patent office should be established at a 
predetermined place, where all patent ap- 
plications are to be filed, examined, lasued, 
contested, or adjudicated Bald Interna- 
tional patent office can have within Its 
system a Judiciary board for the consid- 
eration of lawsuits connected with said 
patents Said International patent office 
constituting a centralized Industrial bu- 
reau, should have In every important 
branch of Us service offorhd* from every 
country a party to the union. Within a 
predetermined length of time, each coun- 
try forming a part of the union could 
have filed with said International patent 
office complete recorda of all the patent 
transactions of said country. The Inter- 
national patent office should Issue a uni- 
versal patent, representing oertlflcatlon of 
examination, for any Invention found 
after due searching and examination to 
be entitled to same. Bald universal pat- 
ent in turn shall command the Issue of a 
working patent (without any further ex- 
aminations or objections of any kind) In 
each of the countries of the union In 
which application, therefor be made, the 
two patents constituting the complete 
patent In each respective country. To 
defray the working expenses of said In- 
ternational patent office, a predetermined 
fee should be paid for each patent appli- 
cation Such universal patents could be 
Issued for twenty years, and oottld be 
made renewable for sn additional num- 
ber of years after the payment of addi- 
tional taxes A suitable tax should be 
paid to the country of which the applicant 
is a citizen, upon the Issue of a working 
patent, and only half of such tax Should 
be levied by each other country In whldh 
a working patent Is secured. The valid- 
ity, as to priority and patent rights, of 
a universal patent shall bs absolute in att 
the union countries and subject to formu- 
lated laws, rules, regulations, and deci- 
sions of the patent office, but the work- 
' Ing ot a patent In any one country sbal) 
not be allowed before securing a working 
patent For efficiency and Uniformity, g 
language to be used for the InterUattonar 
1 patent office transactions shottld be de- 
termined upon. Universal patsnt cases 
may be Judged In any country of tlw 
\ union In which thg case gross, hot His 


dsotslofis roistered 
ratUectlon bT- th* 
the hteettstttaonl PffteX lodko. 
express pMgOSe sWdit 
orestsd. gbovs^ jilf» steiia 1» 

In working obdsr w^Avs yo*» 

Its sdopttoo, gtltll^ tr«| 

the opemttonO of '-tits vkt^mu 
patent offiees. Sines (k* flMkteg 

Issues the greatest nhsibsr of patented it , 
is entitled to he daaigaated as the hoxns' 
of the Intemstlona] Patent CM|oe, second 
in choice being Great Britain or Oar- 
many. For a central location Ikiglaad 
or France may be preterrsd, An alter- 
nate plan would give .the Itttamstlaoal 
Patent Office the power to Issue a uni- 
versal patent valid In all countries ot 
the union without ths additional working 
patent. Such plan,,, however, would ha 
more difficult to realise at the preaent 
tima, since It would osntrallse ttt the in- 
ternational Patent (BUco all the powers 
and antborltles of reeord. examination, 
and guarantee also absolute jnstloe, in- 
stead of having this International Patent 
Offioe sa an examining department tor all 
the union coontrles and as a oomposlta 
board of record-baaed Justice, as It Is es- 
eentlstly Intended to be. H. B, T. 

Philadelphia, Fa. 

Muaie a PalUathia and Rcatoiathra 
in Caaea of Norvom ProatistioB 

To the hklltor of Scuimno Axsbioan: 

The readers of the ScmiiTapio Ambbs- 
oaa would doubtless be Interested In a 
tew incidents illostratjre ot the effect ot 
music on the mentally sick. The (teorgla 
Sanitarium for the Intane has been mak- 
ing experiments along this line of 
thought. While the results thus far o«l- 
lated are not demonstrative nor conclu- 
sive, they are suggestive. 

An Instance ot the palllatlvs Influence 
of music came under the writer’s Imme- 
diate obaervatlon A patient with acute 
nostalgia (home sickness) on hsarlng a 
Stella grand piano music box, that was 
presented to the sanitarium tor research 
work, immediately wrote home: ‘‘The 
noeUlgla Is gone. It is no longer acute 
home sickness with me. There Is a 
Stella music box here that Is health, hap- 
piness, heaven ’’ A clergyman with 
chronic aphasia (Inability to command 
words) on hearing the same Instrument, 
summoning bU wltt^Jlpwer In one su- 
preme effort to spesSFwclalmed, •’That 
Stella Is s star when It comes to music! 

I have been praying to die that i might 
go to Heaven, but Heaven Is In that 
Stella music. Bleu you, friends! What 
am 1 dolngT I have Joat my aphasia, 
the music of Heavsn has given me my 
tongue again.” A lawyer whose melan- 
cholia was complieWed with acute nos- 
talgia attended a series of musical enter- 
tainments that dlvuhed his thoughts Into 
new channels, and gave surcease to hit 
Imaginary trouble*. Within thirty days 
be retrieved his former standing and 
was appointed a superler court Judge. 

The rationale or explanation of these 
marvelous results is apparent The re- 
susoiutton or resurrection of the will 
power by means of the emotiou, or the 
addreulng the will through the media of 
the emotions that make their appeal 
tbrongh music. The language par emi- 
nence of the emotlone is music. Good 
music conduces to the restoration of the 
nervously prostrated by diverting the 
mind from brooding over Imaginary 
troubles. By a soothing Influence ex- 
erted upon the nervu, it calms the per- 
^hirfoed brain tluue, and sets as a stlmu- 
1ns, vivifying partially atrophied facul- 
ties, and inspiring hope, the hope that 
the melanchotlBo may yet socotn^lsh 
some greet achievement 

Owing to the fact that the SUte baa all 
It can do to provide the absolute neoeul- 
ties of Ilfs tor iu three thouund Iumds, 
there Is no appropriation tor musloat in- 
struments. We are therstore under the 
neoessJty of laying these facto before the 
philantbrople with an invltatlofi to co- 
operate with ne la further research work. 
The State will pay express ehargas on 
smaQ boxes narked “Georgia Btata Saul- 
tartum Library.” Large hokea contaln- 
ini orcbestrlons, phonegrapfas, player- 
iPhtoM. or other autostUitfe musl^ in- 
smimbnto should hsve express prepaid 
and be addrasaed to tta writer it riw 
tensleal department vt tiia State tettl- 
teHuai. A large oatbedral organ etedki , 
flleUttete ths work yesaawh, We hirO 
,oot aws te seomd^NM teperiMl'v. 

-ItS^odsefrite. 
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77i( pinjKisc of thm journal ts to wtord accu- 
ralrly simply, and intcrfatingly, tin world's 
progri'is in sctfn/i/ic knouirdge and industrial 


A Fatal Omission 

I T IS charactcTistic of tin Mi())titU(li winch has 
latily clmractcri/cii tin liimcllm*; of (he subway 
hitiiatiun that (lu prt si nt plans, wliuli loiitini- 
jilatr thi 1 \))t'ti(litur( of si m ral Inmdnti millions 
of dollars, maki no adi (juatc jinnision for connect- 
ing till subwai s\st<.in with tin. n< w Pi nnsylvnnia 
station in tins iiti. 

VVe rinnmbir that one of tin most important 
sections of tin i \hibit of tin Pi iinsv 1\ aiiia Hailroad 
Company at tin St Louis iK\positioii in ]')0t was 
sn umisnalh tiin modi I of tin thin (iropoMd North 
Bivir tunin Is and tin gri at tirniinal station in tin 
heart ol Manhattan Island. 'I'in siitional model 
of tin station showed at tin lastirU i ml of tin 
building a four (rack siibwai. with i asv .i|)|>roachcs 
thereto troin tin arrii il ,itid di parture jihitforms of 
the c\priss and loi al trains oi tin lompam 

Now when the Penns\ 1\ aina ( oinpain imbarktd 
on tin last undirtaknig iniohnig about oiii hun- 
dred million dollars i spi inlitiiri . whnh has n sulti d 
in giiing Manhattan Island diriet sti am railroad 


IS with tin Wist and with 
I the iiiiili rstaiiding that tli 


build a siibwai down .Sen 
compain ricini'd mri n i 
by the tinii tlnir station w 
would be 111 a jiosition to hr 
terminal and distnlnili the 


and with long Island, 
ng that tin (ity would 
1 1 nth Am inn , and tin. 
isonabli .issiir.inei that 
w.as coiiiplitid tin city 
iring to tin gati s ot its 


1 aina ( ompaiiy' ha\( ' in.idi good ’■ — 
nil nothing N'n\, not onh has it 
0 to a most iirgi nt moral obligation, 
. for fiiluri subwiU ixtinsion, it has 
insilvania ti rijiinal aitogitlnr 
had 1 nougli as n gards tin r iilroad 
t IS nitiintih' worst as n gards tin 
publu , and w In n wi sa\ tin piibln 
id not inerih the risnliiits of New 
of 1 1 1 rv eit\ in tin t’mtid .Stalls 


solch for till pnr|His( of pl.n ing 
with all ])ossi|il( I xpidilioo and ion; 
heart of tin gn it i il i 

Having disi iiilrirl.i d iijion tin iiii 
he naturally' irnpiin s w hn li slain 
walk will take him to tin plitforn 
rcnow'nid New York titi sobw u 
S'^'J^nent and chagrin, he will disn 
as transit in the city its. If i 
has ^^^iejiosited several iil\ I 
wlnri tramping down i 

will hnd,^iro.iself, with the majont 
passeiigi rs, standing without ahilte 
weather on a street curb awaiting 


a not-too-frerjuent service. Then, after something 
]i SN thon n mile of strap-hanging, oiir grip-cncutn- 
bered passenger will rencli the coictcd Nubw ay, 
"Verily,” he will say to hiniself, ' tliiii moun- 
tain III labor has brought forth a mouse.” 

This IS the very anti-climax of transportation! 
Nor IS it sufficient answer to sav that the traveller 
tun take a "taxi ” There are nnllioris of passengers 
using the new Peniisylvaiiia de)iut who cannot 
afford the “taxi,” and must perforce make use of 
.some five-eent fiyrc system of transportation, such 
as the wlcvated or subway svstim. I’lie objection 
. ' ' is particularly strong w hen taxi rates stand at the 
present exorbitant figures 

Wliat witli plans and eoniiU r jilaiis of rival 
transportatittli eompaniLs, of boards of estimate, of 
the I’liblie .Sen its Coniiiiissioii, and of individual 
eitv officials, tins .subway matter has gradually got 
itself into siieh n complicated "snarl," that we 
fietly eonfts.s we long ago gave up as hopeless the 
attt In)it to kri jj m anv intelligent touch with the 
siliinlion Hut of this much we are certain, that 
111 failing to make am provision for running at 
hast OIK of tilt subway lines through or by the new 
Pi misy Kama ti rmititiN, the city has been guilty of 
the most serious blunder that it could have made. 

We believe, however, that the ease is not enhrely 
hopeless, and that a way can y'ct he found to re-nr- 
rtinge the eon tempi atetl {iliuis so as to enable 
travtllers who wisll to enter or leave New York 
eitv bv way of tin Thirty-tliirtl .Streel terminal 
to do so without the iiieonvenienec, irritation and 
eoiiNiderabh loss in time which are incurred under 
the present conditions. 

“The Last Word” 

W H have received from a correspondent, 
M ho IS a leading shipbuilder of this coun- 
trv, a clipping from one of the great 
1 ondoii el.iilies, in which, under the e'apbon of 
'Tin Last Word," its iiav.al eorrcNpondciit makes 
some rather startling comments evn the gunnery 
trials ol the F.riglish super-dreadnought "Orion” — 
tin first ship to mount a battery of guns lieavicr 
than tin 12-uieh 

Wi gl.adly act on the suggestion, for the reason 
that tlic eritnisni made by tins naval writer is based 
upon a popular error which we find to be ve-ry 
wiilelv distributed We refe-r to the suggestion, 
vvliieli amounts to a belief with a great many people, 
that the firing of the mum battery of a warship — 
parficiilarh if all the guns be fired logc-lln r in a 
salvo — imposes sueli severe strain on tin structure 
of the vessel as to weaken it even to the |)oint of 
destruction "The best biains in Kngland.” says 
tile naval eorres|)ondent, "are perhaps unable to 
ele V 1st a structure capable of .standing the terrific 
shock of tell IS'i-inch guns fired simultaneously" 
i.aler, in the same article, this writer delivers 
himself as follows "There is some reason to bilieve 
that till re is truth in the theory aeh.ineed by some 
that, so far as our pri se nt knowledge goes, eight 
12-ineh, six Id.'i-ineli. or four l.i-iiieli, represent 
the utmost brojidside that we tan build any ordi- 
iianlv-size d shij) to stand with certainty Anything 
over this ratio, they say, is useful for pajH-r eoin- 
parison, and may possibly survive an action long 
I iioligli to be of m.-llerial scTViee, but till time dls- 
inallv prophesied in lilt jmsf, when naval warfare 
would not mean a ship resisting the blows of the 
enemv so much as surviving licr own gunfire, seems 
( possibly ) near nt hand ’’ 

It mav hi stall d lUiei and for all that this "bugn- 
boi) ’ of the harmful e ffects of the firing of a ship's 
hi'ivv guns upon tin ship ilsilf is without the 
slighti si found-iliim of fae'l Inileid, the stresses 
set II|) in till shi|) ns a w hoh hv tin recoil of Its 
liatte rii s an alniosl insignificant tom])artd with 
those which ri suit from tin action of the sea in 
he aw weallnr. 

The wnti r re membi rs how. when tin "Lusitania” 
was being driven at 2.t knots min a In av v Atlantic 
gale, tin two slip joints where tin upper deck strue- 
liin s h.'id been eiif through to allow for the longi- 
tiielniil heiidiiig of the ship ns sin rude over the 
w.ues. showed a movement ol fiillv one inch. 
Itougli ealeulations showed that the flexure of the 
ship, eimsidered as a beam, must have ame'unted to 
twelve or fifteen inches. Now our battle ships have 
reaelnd a length of be-tween five and six hundred 
feet. Tlnir di eks are not cut ns an llnise of the 
.Ytlnntie lineTs. and it will bt realized that when they 
e lUin to he driven hard into a head sea, carrying, as 
the V do, the heavy eonccntraltd loads of tin turrets, 
tliev will be subjected to stresses of an extremely 
lienvv eharaeter 

Hut all of tlieise conditions are well known to the 
naval eoiisfructor , and the working out of the 
slre-sses due to firing the heavy guns forms only a 
jinrt of the many calculations which he makes in 


proportioning the different parts of a ship’i 
ture. The energy of the rccail of a lie-lnch 
is accurately known. It is transmitted froth 
trunnions through the girders of the gun carrii^ 
to the turntable) and from the turntable thro^ph 
the barbe^tte structure to the framing and plptinj^ 
of the ship. All of this structural material is given 
such extra strength as may be ncccssaCy to takel, 
care of these recoil stresses. 

During his recent stay with the Atlantic fleet, 
the writer took occasion, on Ixiard the "North 
Dakota,” to go tlirough such {wrtions of the ship 
as would be most affected by the recoil and examine 
the paint for those cracks which in a ship are the 
earliest evidences of straining of the structure. 
This he did both after the heavy gun practice by 
day and practice with the .Y-moh secondary battery 
bv night, and in neither case was tbere the. slightest 
sign tlmt tin structure of the ship bad been affected. 
TIve ships of our navy can fire their whole broad- 
side just as long as tlie ammunition supply holds 
out and witli never a thought as to its effect upon 
the ship itself. 

Hobbs’ Theory of Contin«itAl Glaciers 

A n ingcuious hypothesis in regard to the his- 
tory of continental glaciers and their relation 
to atmospheric phenomena has been worked 
out by Prof. VV. H, Hobbs. 

There arc nt present two of these glaciers, one of 
which covers Greenland and tlie other Antarctica. 
These great ic( sheets differ m many innHirtnnt par- 
ticulars from the mountain glaciers of lower lati- 
tudes In the latter the land surface always pro- 
jects above the highest levels of the icc and snow, 
the glaciers occupying only tJie hollows and 
troughs of tile mountain sl(>|>es. The continental 
glacier, on tlic other hand, blankets practically the 
entire rock surface, except at the margins forming 
a flat dome; its model is inde|>eiident of its base- 
ment, and its movement is independent of the 
gratb'S of tlie underlying floor. 

A iHx'uliar svsleni of winds prevails over ench 
of the polar ice caps, in which the distribution 
of barometric pressure appears to }ilay no part. 
I’he wiiulk blow radially outward from tin center 
of the jMilnr lonlimnis, i i , they flow down the 
lee slope, often with great violence. Usually of 
sufficient strength to lift the dry granules of snow 
a couple of ti'ct or mori in tin’ air, when the wind 
develops greatir sin iigth the drifting snow rises 
to the height of a man, and during tlie character- 
istic polar blizzards is probably carried to heights 
of 100 feet or more above tin ice surface; yet 
the direetion is alwavs and invariably outward from 
the e< liter of tin doirn On the other hand, the 
iipjicr air currents, as shown, fur example, by the 
drift of smoke from tlie volcano Krelnis, in the Ant- 
arctic, and by tin movement of cirrus clouds, are 
in the op(M>siU dirtction, i. i .. toward the interior 
of tht continent Normallv drifting from the north- 
wtst, wlun tin outward flow of surface air assumes 
great violence tin smoke of Krebus swings around 
and moves direvtly south, with an accelerated ve- 
locity, ns if till upjicr air was bi mg drawn strongly 
inward to rcjilaee outward movimeiit in lower levels. 

These wind systems arc explained as follows: 
Kach of the great ice sheets cools the air in contact 
with it, and the cold and heavy air drains down tlic 
slojK-s of the jKilar contiin nt The upper air is 
drawn down m the central vortex to replace it 
This air comes from a region charged with ice par- 
ticles, I. e , from the level of the cirrus clouds. The 
descending air warms adiabatically , according 
to a well-known law; its ice content is melted and 
vaporized, only to bi condensed again when the 
cold surface of the glacier is approached. Thus 
the glacier tx fed entirely by the moisture of the 
upper air. This is the op)>ositc of the process that 
occurs in the ease of mountain glaciers. In the 
latter the surf.scc winds blowing up the slopes are 
adiabatically cooled, and the glacier is fed by the 
nniisturc which they discharge. 

The fine dry snow dcpositetl over the interior of 
the continental glacier is continually swept down 
the slofH-s, forming the, rounded, dome-Iikc surface. 

According to this view, the old theory of two 
polar anticyclones must give place to that of two 
continental (glacier) anticyclones, the centers of 
which — tlic wind poles of the earth — arc not coin- 
cident with the geographic jMiles. 

In Pldstofcnc limes the. vastly larger ice sltccts 
must have given rise to eoiresponi^gly vaster 
]iermanent anticyclones. Direct evidence of ft 
Pleistocene anticyclone has been obtained by Prof. 
Solger of Berlin, who in studying the fossil sand 
dunes of the North German plain, has shown tliftt 
the prevailing winds at that time came, not frmn tlM 
west, as they do to-day, bat from tiie east 
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Marie Sklodowska Curie 

The Greatest Woman Scientist, Twice Recipient of the Nobel Prize 


iblSaCtMlSH rarr MUly won » great rlctory In tbe 
W Prenob of SoienoM on January 23rd, 1911, 

Vb«n, In the eleotlan of a •ucoeuor to the deceased 
Academician Oernei, Marie Sklodowska Curie was de- 
iMted by two votes. At a Joint meeting of the five 
•ckdemlee which compose the Instltut de France, a 
auijorfty bad opposed the admission of women, as con- 
trary to tradition, hut each academy was left to decide 
Ike queitlon for Itself. 

The Academy of Fine Arts bad a few women mem- 
tters long ago but the Academy of Scl«»ces has never 
admitted a woman. It was, perhaps, the opposition 
the antl-femlnlsts that Induct Mme. Curie to apply 
as a candidate for the chair In the section of physics 
left vacant by Oernes, and formerly occupied by her 
husband and collaborator, Pierre Curie In the pre- 
liminary grading of candidates Mme. 

Curie was placed alone. In the first 
grade, while her competitors, five emi- 
nent men of science, were assigned to 
the second grade Mme Curie, how- 
ever, received only 28 of the 66 votes 
(the Academy consists of 66 members), 
while 80 votes were cast for Bdouard 
Branly There were good reasons for 
this choice, entirely apart from 
slderatlons of sex. Branly Is a physl 
cist of world wide celebrity who, unlike 
Mme Curie, has received few honors 
and emoluments He Invented the co- 
herer for the detection of electric waves 
and to him Marconi's first wireless 
message was addressed Many of the 
academicians naturally desired to rec- 
ognize the very Important part played 
by their compatriot In the development 
of wireless telegraphy. Moreover, 

Branly Is slxty-fpur years old and this 
was his third candidacy, while Mma. 

Cufle Is only forty-three and had never 
before applied for adroisslon It Is not 
customary to admit a candidate on the 
first application, and Mme Curie's 
chance of living until the next vacancy 
shall occur Is greater than Branly's 

Who Is this remarkable woman who 
so nearly surmounted these formidable 
obstacles? The dry and formal account 
of herself and her work which she sub- 
mitted with her application, according 
to custom, Is perhaps more eloquent 
than an exhaustive biography Marie 
Sklodowska was bom In Warsaw No- 
vember 7th, 1867. She became a stu- 
dent In the University of Paris where 
she attained the degrees of licentiate In 
physics In 1893 snd licentiate In matbe- 
matlca In 1894 In 1896 she received a 
certificate of fitness for the secondary 
Instruction of girls, and In 1900 became 
lecturer In physics In the Ecole normale 
supdrlOure for girls In BAvres In 1908 
she received the degree of doctor of 
physical science, In 1906 she became 
lecturer In general physics In the Uni- 
versity of Paris, and In 1909 she was 
promoted to the professorship of gen- 
eral physics, as sucoessor to her lately 
deceased husband, Prof Pierre Curie, 
to whom she was married In 1896. 

She la an honorary Or foreign member of the Royal 
Institution of Great Britain, the London Chemical 
Society, the Aroerlomn Philosophical Society, the 
American Chemical Society, the Imperial Academy of 
Sciences In St. Petersburg, the Royal Swedish Acadsmy 
snd other learned bodies, and has received the hon- 
orary title of Doctor fnan the universities of Qsneva 
snd Sdlnburgh. In 1898 Mme. Curie, then thirty-one 
years of age, received the Oegner prise from the 
French Academy of Sclenceo, nominally for her ex- 
tensive researches relating to the magnetic properttes 
of iron and steel, although the report of the awarding 
committee also alludes, la terms of the highest com- 
meadation. to the researches In radto-sctlvlty whlofa 
she had already begun. In oo-ot)eratlon with her hus- 
band; and to ttielr recent disooWy of the radlo-BoUva 
etomeat irfatoh Mme. Onris Monsd Poloatum. In honor 
of her natlv* ooontry. 

The (lesaeir ptdoe vrss awardod to Mne. Curie again 
te IMtt, and a third time tn ItW, together with tiio 
Bor^NlOt iosmMI. In IhOB thb Nohol prise for phystoal 
•cMMa mtm avariod, halt to Meus. aOd Mme. Curie 
Md hldtie iSo^ Beoqnsrah whose dtsoovery of the 


spontaneous radio-activity of uranium ore formed the 
basis of all subsequent researches In radio-activity 
Only a few days ago we heard the news that Mme 
Curie has been honored with the Nobel prize a second 
time, on this occasion In the division of chemistry 
The list of medals and prizes which have been awarded 
to Mme Curie In foreign countries is too long to quote 

In addition to the numerous researches In radio- 
activity which she made in collaboration with her 
husband, Mme. Curie has published a great many 
Independent papers, and a volume, “InvestlgatlonB of 
Radio-active Substances,” in which the results of thdr 
co-operative researches. Including the epoch-making 
discovery of radium, are set forth. 

Radium and polonium are not the only fruits of 


two children who already give evidence of Inheriting 
the genius of their parents. After the shocking and 
untimely death of Pierre Curie, who was killed by a 
truck on a Parlp^^ge, In 1906, at the age of fifty- 
seven, a lar#e majority of his colleagues recommended 
to the ministry of public Instruction the appointment 
of his widow aod coadjutor as his successor The 
result Is that this gifted woman, the only one of her 
sex who has syw received this high honor. Is now a 
full prdfsssor la' the venerable Borbonne 
All who have seen Mme. Curie at work In her 
laboritory, dr huve listened to her lectures, have been 
impreaeed by her aaileinonstraUvs seat, her abstraction 
from external dlatbVbaacds and her aversion to^ sen- 
sattonsl effeote^ * ' 

The early H*e of Karle Sklodowska Curie is loss 
well-kathm to the gsneral gubllo -tbin the later phase, 
(a whldb she has becoam famous. And yet there Is a 
peculiar Tomaatlc, and Indeed pathetic Interest at- 
tached to the laoldfnte of her youth Her father was 
a dtstlnguishdd phyiitfist, and professor of chemistry 
at Warsaw, PMand. Her mother died when the child 
was yet quite young. Marie grew up In her father's 


laboratory, Imbibing the spirit of scientific research, 
and acquiring that sureness of eye and shill of hand 
■which Is so Indispensable to the woiker In exi>erl- 
mental science It Is no doubt larg<'l> to her very 
early initiation Into the te( hniqiie of laboratory vyork 
that her extraordlnai y ability In this diiectlon must 
be ascribed Maries apprentb eship was however, 
brought to a rather early dose by the pressure of 
nmessity As the daughter of an lmpe( unions coIIckc 
professor, the elghteen-year-old girl set o\it to earn 
her own living as goyerneas to the danghlMs ol a 
Russian nobleman I!ut Providence had destined her 
for another fate In one of those agitations which 
have been so common in the history of Kussla, a 
patriotic society of studenU at Wat saw was lirought 
under the scrutiny of the ever-susplclous government, 
and for fear of being compelled to tes- 
tify against some of her father's imitlls, 
Marie migrated from her home country 
and took up her abocle In Paris There 
she lived for a time a life of the utmost 
icrlvation Her rei>eated efforts to ob- 
tain emiiloyment In one of the labora- 
tories seemed to avail her nothing 
Finally she was allowc-cl to peiform 
some of the trivial offices In connection 
■with tile prc'iMlration of lahoraicny c-, 
pcrlments And once this meager font- 
hold yyas gained, It was hut a matter 
of dgys before the extraordinary facul- 
ties of the new assistant had attracted 
the attention and caused the amazement 
of the* head of the dejeartment, Prof 
Llppmann The eminent wienlifft ts- 
friended the girl, and Incidentally also 
Introduced her to one of his most jirom- 
Islng pupils, Pierre f’lirle, with whom 
she became associated In research, and 
later, In the bonds of wedlock It was 
she who fanned to new endeavor the 
flagging spirits of her husband, in those 
momenta of dlseouragement whlcii are 
apt to come to ail engaged in intense 
scientific research And tngcthei they 
gained the undying trophlc-s of fame 
when, with the Isolation of radium 
salts (ho name of Curie auddenly rose 
to Internatlonnl renown And then, not 
many vears later fell that terrible tdnyv, 
separating the two who together had 
faced the hardships of evervday life, 
and In strangely perfect union had 
tolled, against much discouragement to 
reap the precious harvest of scientific 
research While crossing the strec-t 
Prof Curie irlpived and fell, and was 
instantly killed by a passing truck 
Thus In an evil hour France was bc-i eft 
of one of her greatest physicists, the 
world of a genius and Madame Curie 
of her life companion and husband 
Her composure, upon receiving the ter- 
rible news. Is commented upon hv the 
Gaulois “Nothing eonld have bi-cn 
more characteristic of the wonderful 
Madame Curie, than the coolness with 
which she received the news of hc<r be- 
reavement There were no tears no 
traces of grief Over and over she re- 
liealcsl ‘Pierre Is dead ' ” One fc-c-ls 
that here perhaps the Frenchman, with his deymon- 
stratlve temperament, somewhat misjudges this great 
woman Tho deepest emotions are not always those 
that can find their vent through the common chan- 
nels of phyalc.al expression To us theic seems some 
thing Infinitely pathetic In the monotonous repetition 
of that simple and sad formula, as the mind that 
wiUh the Insight of a genius has successfully grapiiled 
witi some of the most abstruse problems prew-nted 
to the science of to-day In the realm of Inanlmale 
matter, Is brought face to face with the grevat piotilrm 
of life and death Here all men are on a levl aud 
Impartially fate has dealt to this great genius oh to 
us all life’s share of human sorrow Yet with un- 
broken spirit, and with renewed devotion she inrns 
to continue now In lonellnecss, her great ilfr work, 
her priceless gift to humanity. 

One can not help reflecting on the retribuiioic dealt 
by tate to the Blastera monarchy — that makes life un- 
endurable to the scholar of Independent lhciught~ln 
taking from her the woman who would have added 
the brightest laurel to Russia’s wreath of scientific 
attainment 


this Ideal marriage, which was blessed by the birth of 
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Zeppelin’s Schwaben 


A High Speed Craft for 

m 

lll__ 

Pas.senger Service 
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■ 



Sharply pointed •tern with “tail” and rudden 
like those of an aeroplane. 

I T N only rcKutlj thal the true slgiilOoani'f of the 
giMit <Jlilgll)l( (iockyaidB In l■'rlOllrI< hahafen bo- 
1, luo ajinari nt Kriuii the eaily Huniniei of nuo, till 
the apihiK of I'lU, no iie\v nlrahlp left the atockB. and 
wh<n IlnalU a .s<'( und "Deutschland” put In an ap- 
peal ainc, Mhc looked like a mere ruoonstrui tion, show- 
ing iicilhci greater speed not bettei maneuveiing 
(lualltles than the first "DeutHChland,” which had 
tiei n ahipwu'i Ued the year before Still there was 
)irngreHs In a less tonsplcuous hut very Important 
dlieetlnn Thu fiist "Deutschland” had lotne to grief 
liecauhu under very adverse (ondltloim and with a 
niotot falling at the most critical moment, she could 
not be kept alloat, and gradually aetthsl into the pl^e 
trees eoverlng the (rest of the Teutohurger "Wald 
moiintnins which she had to cross at that time To 
stiengthen the new "Deutschland's” floating power 
ill any simllai emergency, hei hull was built lighter, 
pel milting her to carry muiu bnllaht 
for lh(‘ same number of passengers In 
addition a siceciiU test was made ovei 
I.ake t'onstame, to show the exact 

amount of the lifting and depressing 

effect that could be obtained from her 
proiHdlcTs and rudders alone It was 
found that with only two motors and 
two iiro|M>llerb In action, the new shlji 



End view of airship entering shed. 

lugs •bow rails and trolleys to wblchtbrdlrlgihlotsanclioiTd 


fiom a Btiitlc levfd of equilihi liiiii 
elevation of 2,1 ;i2 feet to d.'rifi 
This repiesents a purely dyna- 
t of c oiislderablv more than two 
4,400 pounds) With three mo- 
ld four propi'lleis the shlj) losc' 


nine, 242 pounds of fuel and oil. and 
more than two tons (4,400 pounds) 
of biillast If one half of this bal 
last hiul now bi.-en shed an tdevation 
of 7, '■.14 feed could have been icached, 
while still carrvlng over one ton (2,200 
liounds) of hallaat This proves an 
aatoiilshmg reserve of floating power 
for the arrow like Zeiipcdln balloons, If 
thc'li inolors lemuiii Intact and tliey 
aie not ovi-rloaded with iiassengers 
W'linl It means In warfare Is shown by 
a simple i oiisldci atlori In spite of 
their hulk, they are safe from artillery 
Are ill such high k'vels Their dlanieter 
Is hurdlv greater than the wing spread 
of a W'neht aerophiiie which at the 
same height apriears as a mere speck In 
the ) k V , ami ,s Zeiipcdln at this level 
look like a match, lis lean shape mak- 
ing It a poor target In the thin air its 
ow'ii spec-d increases, going w itii the 
-■11(110, winds of these high levels, even 
till' slow "neutschlarid" will easily sur- 
pass f'O miles an hour, making her 
eiillii iv Immune Bomb dropping from 


Plan view ahowinc airship entcriaf shed after it has been aeevred. 


Plan view efaowinc approach of diricible and method of moorias in a wind. 


the siieed of the shlii ovi r the groiinc 
and by Its altitude both easily ascer 
tained Consldeilng that a meio tun 
of tli^'-W'udders will Instantly dcprlv, 
the ship of a lift Of three tons, It 1 
seen that the sudden dropping of i 


The “Schwaben ” traveilnf amw eoantry at a llval7 dip. Tha atteiwr 
mar be Man at tha how blown back by the wind, 

NEW BieSO ZBlVeJN AlBSHir. 


Rnur car which forma the ’‘Encino room” and 

holds two powerfnl motors. ^ 

ton of ballast has no influence whatever on the sts-^ 
blllty of its flight. It seems odd that to-day the 
French depend so much on a costly chain of fort- 
resses, which might be very efflclent in preventing 
any repetition of the sudden victorious dash of the 
Germans in 1870, It the tedious hauling of heavy ord- 
nance and building of entrenched batteries were the 
only means of reducing them, when in the Zeppelins 
the Germans now possess an Instrument so efflclent to 
bombard the "key tort” without any preparation or 
risk, and on the sole condition of fairly good and 
clear weather. 

Although the new "Deutschland” had been amply 
Insured against any conditions such as destroyed the 
first, it was soon to fall a victim to an odd and un- 
foreseen accident — a collision with its own shed. 
Trivial mishaps from lack of experience unfortunately 
Involve a great loss of money and prestige it they 
happen to a large and costly dirigible 
Instead of an inexpensive aeroplane. 
But In this case vindication was not 
amhmmus. long delayed. The new passenger ship 
“Schwaben" wm almost completed 
amds^sM when the "Deutschland" broke In two. 

It was a little smaller, displacing 684,- 
500 ruble feet. Instead of the "Deutsch- 
land’s'’ 667,660; 462 feet long instead 
of 496 for the same beam of 46, and 
\ with 17 gas colls instead of 18. In 

V , spite of this handicap It showed a speed 
of a fraction toss than 43 miles an hour 
In the trial trips, measured exactly by 
running In calm air many times in 
both directions, over a piece of straight 
railroad track of known length As 
this speed exceeds that of most W. 
planes, and principally that of the rep- 
resentative Wright aeroplane, it revoln- 
tionlzes all former ideas about the 
dirigible and its inferiority to the aero- 

plane As a matter of fact the "Schwa- 

ben’’ won In a race with a Euler bi- 
plane, from Darmstadt to Frankfurt 
With only two of her three motors 
running. It still broke all previous 
3 dirigible records, at .88 miles an hour. 
The great improvements In Zeppelin's 
ships, of which the "Schwaben" was 
the first brilliant exponent, concern 
first of all the motora There is noth- 
ing on which the safety and sue- 
cess of a rigid airship depend so 
much as on the reliability and power of 
Its engines. ’This lesson had been ao 
well learned In Frledrlchshafen that 
the Zeppelin factory finally undertook 
to design Its own motors Mr May- 
bach, one of their engineers, set to 
work improving the standard Daimler 
motor, which drove the earlier ships. 
He increased the number of cylinders 
from 4 to 6 and the horse-power from 
UO to 165 The reliability also was 
BO improved that the "Schwalien's” gn- 
glnes have never given trouble in over 
a hundred passenger trips, some -of 
whjeh were 700 miles long. Maijjr ex- 
periments had also been made to better 
the shape of the hull. The difference 
between the "Deutschland’s" conical 
bow and the eg^-sbaped bow of the 
"Schwaben" Is striking. To dlmlnlsli 
friction the outer envelope of tbe 
"Schwaben” was stretched very care- 
fully over the frame. r4t la so amooth 
and firm that non-tecbnical obMrven 
have compared the "SchwabenV* 
‘\iolid" hull to that of a wawhiP,^ «« 
Mr ropes account of Ita ''fThy" color- To fuffliw 
out down head resistanoe, the 

(Ci0ft(imi»d«apa(s4«W) ■ 'i-# 
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Pumping Gold Bullion from the Sea 


Recent EtForts to. Salve the “Lutine’s” Treasure 


tTEnia tlM p*at tUffioter Mttton AfforU were re- 
taf*nA to rooover more trwwure from the wreck of 
frlKftto "Uttlne.” Thio waterlogged 
baft Ib^n « fuelnatiog spoculatlon for a good 
mtuijt .TVgra, and fte athirftg part of the project Uea 
in 1!^ ftct that no one knowe juet how much apecle 
and hulllon the ship carried when loet. What U 
known* however, la that aonwthlng like half a million 
dollars worth of gold and silver bars and coins have 
been reclaimed In the course of the past century There 
Is every reason tor the belief that the frigate 
had many times this treasure on board when she sailed 
from Ehiglaad on the 9th of October, 1799, and this 
belief haa Inspired the efforts made from time to time 
to bring to the surface the hurled riches 
In the last years of the eighteenth century, plodding 
Hamburg awoke one morning, so to speak, to And her- 
self the principal commercial port of northern Kurope, 
and this sudden prominence came when she was 
financially unprepared to meet the exigencies of trade 
Her bankers were unable to provide the funds for the 
prompt honoring of bills of lading, and exchange In- 
volved a discount of even as much as thirty per cent. 
Business could not be pushed at this rate without a 
ruinous loss, and the merchants of London, with the 
assistance of British bankers determined to relieve 
the stress by shipping funds to the German port At 
first, it was Intended to send the money In a merchant 
craft suitably convoyed by an armed ship, but news 
of this relief movement rapidly spread among the 
London traders and It was finally decided to dispatch 
the gold and sliver In a man-of-war because of the 
amount Involved It was believed that In this way 
the menace of the French cruisers could best be 
avoided and the treasure more speedily and safely 
delivered in Hamburg Accordingly, Admiral Duncan, 
then commanding the British North Sea fleet, detailed 
the frigate "Lutlnc" — a ship captured from the French 
some years before — for this service, The “Lutine” was 
loaded with her precious cargo secretly in order that 
the enemy across the Channel should not know of 
her mission This secretiveness has been principally 
responsible for a large measure of the uncertainty 
which has since existed In regard to the quantity of 
bullion and specie dispatched On the 9tb of October, 
1799, the ‘'Lutfne'* sailed from Yarmouth Roads and 
headed north for Hamburg In the teeth of a heavy 
wind By the time the ship reached the North Sea 
the wind had grown Into a gale blowing directly 
toward the Dutch coast In the gloom of that fateful 
night and under the pressure df the wind and the 
treacherous sweep of the North Sea currents, the 
"Imtlne” struck the Dutch coast near the entrance to 
the Zuyder Zee It Is quite probable that none of her 


offleera knew of her danger She hit the sands at 
full speed, and Immediately was thrown over on her 
beam’s end. At the time, she carried quite three hun- 
dred persons aboard, but so sudden was the dlHastoi 
that but two of this total number survived 
The morning after the “Lutine” struck, the ship 
had substantially disappeared from above water save 
for the wreckage which littered the beaches of the 
near-by Islands of Terschelllng and Vlleland There 
was DO one to tell how the ship happened to be out 
of her course nor anything as to the evteni of her 
precious cargo At that time, the Dutch government 
was an ally of France, and claimed the wreck as spoils 
of war BO that It was quite imposslhle for the British 
to do anything toward salving the sunken property 
Without going Into the hlslorv of the niattei, the 
speeie aboard the frigate and most of the gold and 
sliver bats had been Insured at Lloyds' of l>ondon, and 
those underwriters promptly paid up A year or two 
after the “Lutine” went ashore, the King of Holland 
gave official sanction to salvage operations upon the 
wreck At that time, the hulk was not embedded In 
the sand and It was easy to reach It at low tide The 
work was pursued b> guarded fishermen using oystei 
tongs and other primitive Implements However, de- 
spite these handleaps, the go\erntiiont recovered 
treasure to the value of nearly $280,000 The sea did 
not Intend to give up her rh hen readily, and towaid 
the end of 1801 the wreck was completely hurled by 
a bank of sand, which put an effectual stop to fur 
ther salvage operations by means of the faeltUles 
then available It was not until 1814 that efforts 
were renewed to recover the remaining treasure, but 
the undertaking was unsuccessful In 1821, a com 
pany, known officially as The Decretal Salvors ob- 
tained a royal concession from Holland upon the 
understanding that fifty per cent of the value of what 
ever should be salved should be paid to the Dutch 
government This enterprise was composed of Nether 
landers, and Is still In existence In 1822, the British 
underwriters, stirred by the efforts of the Dutch com- 
pany, appealed through diplomatic channels to the 
King of Holland The latter, to show his friendly 
regard for the King of England, donated his Interest 
In the wreck to King George IV, who. In turn, made 
over this gift to Lloyds' commllU'e as a part Indem- 
nification for the loss that Association had suffered 
In the wrecking of the "Lutine” This point Is of 
present concern because all salvage operations, since 
1823. by British subjects, have been authorized hy 
Lloyds' of London and. to that extern, backed hv that 
Association The Decretal Salvors still have their 
right In fifty per cent of the values recovered 

In 1857, the swirling currents at the entrance to the 



Garden Railways 

Elaborate Toys and Serviceable Miniatures on English Estates 

By Percy Collins 


G arden railways are now quite the 
vogue In England and their popu- 
larity Is extending to other countries 
The diminutive rolling stock and per- 
manent way fall naturally Into two 
groups, viz , those which are too small 
to be regarded as anything but elaho 
rate toys, and those wjitch possess suffl- 
olent power and etcbtllty to accomnt®' 
date paesengers and freight. An 
ImportiuQt event In the history of ga^ 
den railway engineering was the 
■taifdardlsatlon of gages, Now-a-days 
model railway work la baaed upon rec- 
ogBlaed staadaida which cannot he 
altered. There are tour ssaall gagee. 
ranging from to Inches, 

snd ala large gages ranging from 8^ 

Inches to 16 IttcbM. Model* produced 
by leading fimsa acouaimodAte fteno- 
sahrei' to one or oftsr ot these gages, 
white aia»fenT workers, for their own 
cottyenteaea. adheSw strlctljr to the aame 
Itkndards. in each gage a lauttipilcHy 
of aooMaortea made to seale, such as 
•ftttong, gtgnfil-boacaa, hHdgea find level Uweriag the haarry hollor Into place on a model G. N. R. AtUntlc 

J^tegUng*, gr» The amalleet tTf* iMOiMgtvd. 





Getttnf mulr fw tkt ifaiy*> 
work. 





A 15-inch ghgt locomotive on the Rhyl 
miniature railway. 


UM< of 7 L'lio (tialiH niid Id.SdO brass srrews There 
an ihni' thiuiinh loops, eight sidings, four prlnriiial 
slatlims, thrill bridges, two tunnels, an engine-shed 
.111(1 lui ii-t.ihle, and i-e\cn running sheds, five being 18 
feet long rind two 8 feet long There are two pita 
lor filing up one having the rails hinged to drop for 
Minvemepie In getting at the hurners of the locomo- 
tives also a lank with distilled water supply, and a 
(oniplete svstern of signals, polnta, and footlights 
A ‘third rail" has lieen laid down over the entire 
sjslern, ho that the whole line 1 b avallahle for eleitrh 
traition The piinianent wav was ballasted with 
"Mile blllv" obtained from the local gas works — a wise 
pria II lit mil against the growth of wiK'ds All the 
bridges which span the garden paths are so constructed 
that they may easily he lifted up The 
steam loi (iniot I V es of the "nreat Holm- 
wood Fliiilwav ’ (omprlse a four-wheel 
(oiipled outside ivliiider hogle lender 
engliH , ,1 four w h('( 1 loupled bogle ten 
wheel tank-iTiglnr with outside ivlin- 
ders, a four wheel loiipled Inside cylln 
der tank-engine and a four wheel shunt- 
ing englni’ The rlertrle models eom 
prise a tube loiorimtive fitted with a 
siieclal design of motor liv Messrs 
Marshall & M’ond, a four-wheel rnuided 
tank engine fitted with an Avery mnfot, 
and II (lie,il Noithein Hallway single 
express engine etpilppeil with a motor 
In the tender as well as In the engine 
The rolling stoik Imludea some forty 
odd velililes ranging fiom a plate- 
layers’ liolley to a mall i oai h and sh-ep 
ing and dining saloons There are open 
trill ks 1 Insed trni ks, i nine trucks, tip- 
ping c onl ractors' wagons goods and' 
p.assenger "brakes” with Ivpes of vari- 
ous other vehicles all tieing fitted with 
centra! luiffeis, whlrli are never found 
to interlock when the train Is passing 
round curves A speed of eight miles 
an hour has Iveen attained on a moas- 
nred length of this railway while the 
locomotives are capable of pulling with ease a 
of thiiteeii roaches 

Anothci noteworthy railway Is the property of Mr 
r, R Mitihcll of Sheffield It has a gage of TV* Incheg, 
while the "Inner circle” Is laid also with a 3*4 Inch 
gage track to accommodate the owner's smaller models. 
The length of the mam line Is 430 feet, of the Inner 
line .'f.'lP feet, while there Is also a eonnertlng line of 
<i'3 feet and an engine shed line of Ilh fee* Upon 
lenving the shed, the locomotive passes down a steep 
giadleiil Into a cntllng four feet deep, from which over 
lup caiilouds of eaith were removed It then enters 
the J‘i-v ltd long tunnel, which is the chief engineering 
realm 1 ol (he line built, us It Is, of brick throughout, 
on propel (liunis, with 14 Inch side-walls and arch 


Gaaolene locomotive built to rceemble a itean 
locomotive. 

brleks for roof The tunnel is properly drained, and 
the bank through which It paaees eonslata of abont 200 
tons of earth The line emerges near "South Junc- 
tion,” the branch tor the "Inner circle,” which pasaea 
round an ornamental lake A very perfect system of 
signalling has lieen Instituted Sixteen signals are In 
use, and all of them are duly lighted when the line la 
used after dark There Is a properly-equipped signal- 
box, and by obeying the ordinary laws of signalling 
and by codes of flag-signals— red and green lamps at 
night — and engine whistles the safe control of the 
line may be achieved without the Interchange of a 
word between driver and signalman Mr MltchelTs 
locomotives comprise a 3%-lneh gage tank-engine, a 
3V. inch gage Great Northern Railway model, also a 


TVi Inch gage "Precursor” locomotive, built from de- 
signs by Mr Greenly All the engines are fired with 
a mixture of three parts coke and one part anthracite 
coal The rolling-stock includes a large double bogle 
wagon and a ballast truck, as well as a 3*4-inch gage 
driving truck, with water and coal space, for use 
with the small locomotives 
A few enthusiasts, with the necessary space and 
cash at their disposal favor the 9V4-luch gage, with 
models made to a scale of 2 Inches to the foot, that Is, 
oue-sixtb full size A photograph abowtug such an 
engine undergoing its "works test" Is here reproduced, 
it is a scale model of the Great Northern Railway 
"Atlantic” locomotive No 1442, which hauls the Royal 
train When In full working trim, the model — the 


boiler of which is made of ooppor throughout, and 
fired wdth ordinary coal — weighs 950 pounds. In faror- 
able clrcumitanoes It will pull a load of two tons, and 
travel at a speed of serenteen mllea an hour It may 
Interest the reader to know that the cost of such a 
model, capable of pulling bimsolf and his friends in 
specially-designed psasenger trucks, would be shout 
£300. 

The Booalled light railways, with a gage of IS Inches, 
accommodate models built to a scale of three Inches 
to the foot. When space permits, and whan the addb 
tional cost Is not a barrier, this gage will certainly be 
found to constitute. In practice, the Ideal for a garden 
railway This was the gage employed by Sir Pareival 
Heywood when he constructed the famous “baby” rail- 
way on the Duke of Westminster's 
estate, at Eaton Hall In Cheshire. 
Roughly speaking the line cost about 
$6,500 per mile to construct, exclusive 
of the various buildings and other pars- 
phemslla. It connects Eaton Hall with 
Balderton Biding, on the Great Western 
main line, some four and a half miles 
distant, and is almost exclusively used 
for freight, though the rolling-stock In- 
cludes one passenger coach— «n eight- 
wheeled carriage capable of accommo- 
dating sixteen persons — In which vis- 
itors to the HsU, Including Royalty, 
occasionally travel The trains on this 
railway carry, on an average, some 6,000 
tons each year, and travel from 4,000 
to 6,000 miles 

The original locomotive of the Bhiton 
Hall Railway Is known as “Katie." Her 
cost was £400, and she was designed and 
constructed by Sir Perclval Heywood 
More recently a locomotive of the “At- 
lantic" type, appropriately called the 
"Little Giant” was tried on the line 
This engine was constructed by Messrs 
Basset t-Lowke, and proved capable of 
hauling 12 tons on a level at four miles 
per hour, and five tons at 15 miles per 
hour up grsdlenU of 1 In 100. With 2V4 tons behind 
It on a falling gradient R attained the enormoud 
speed of 26*4 mllea per hour, equal to s scale speed 
of more than 100 miles per hour In matters of detail, 
this engine and Its duplicates represent the high- 
water mark of model engineering 
The Eaton Hall Railway Is not, of course, required 
to prove Itself financially profiuhle, but the Ifl-lnch 
gage Is being exploited commercially at the present 
time. In November, 1904, a limited company, styled 
the Miniature Railways of Great Britain, was formed 
to operate tiny pasaenger systems. The first of these 
railways was built on the south shore at Blackpool 
It met with Immediate success, and baa since been 
foUowed by similar rattwaya In Sutton Coldfisld Park, 
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" A juiwtiofl at the entrance to a tunnel. 
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Blrffitachun, tlu latenwtloMl Bkktbltlon «t 
MMy, tn rrftiKM, «nd tb* Sbwhtrd'a Boah BxbiblUoD 
H pii fl Bdoc. Hors mcentir tlM oomiNuir hM Utd down 
Mitataro milwayi tn the Zoolofloal Onrdens and 
iprfe near Halifax, and in tb« (rwadi of tb« Intema- 
Bbnbl Exhibition at Bmaaahk Janang other notable 
farilMt raiiwa;»''l« CM Mi down I17 the J E 
tn Ua Ttoaraiti tkaadan «t jnl^niitown, Drog- 
,i»dn» tmiaaiL Mr. Praatqi haa mde with bis own 
bsMir th* a>nw ff |i, VMOaB«Cl'ra% n>rHa«ag. points, and 
BlgnUB. Ife atw piiato and iaanaa bia own tickets 
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The gage of the railway is 1 foot 9 inches, and con- 
sists of about fire tons of rails, 14 pounds to the yard 
Though “miniature," It is large enough to carry Its 
constructor and his friends round the grounds. 

- Apart from the successes which these miniature rail- 
ways bare Sc<wed at pleasure resorts, no reasonable 
doubt can be entertained that, where land is available, 
they would prove equally profitable for the conveyance 
of passengers end goods from railway stations to out- 
lying districts. Permanent way materials, which In- 
clude steel rails— weighing 12 pounds to the yard- 


fixed to steel corrugated sleepers by tips and dngh, all 
necessary fish-plates, bolts, nuts, etc , Including l>end- 
lug, and four sets of switches, would cost in the 
neighborhood of Sl.SOO per mile To this must be 
added the cost of construction which would vary 
according to the nature of the land over whhh the 
railway was laid The approximate cost of an “At- 
lantic” tyite locomotive would he ahout tl,600, 

It remains to be said that the photographs repro- 
duced on these pages give a genuine Idea of the power 
possessed by these diminutive locomotives 


Bdcaoe 

Dl—Hrnna Typhoon In PomMoo. —Consular rsporta 
state that the worst typhoon experienced in Formosa 
for fifteen years swept over the Island on August 81st. 
In the city of Talhoku, alone, over 2,0$0 houses were 
completely wrecked, fifty-eight people were killed out- 
right, and twenty-nine others lost their lives in a 
railway bridgn accident The sugar-cane crop of the 
island was injured to the extent of 10 per cent, and 
the rice crop 15 per cent. 

Ventilation aa a Protection Agalnot Praot.— To the 
long list of the means heretofore proposed of protect- 
ing fields, orchards snd vineyards sgalnst frost a new 
one has recently been added by M F. Chavernac. 
Writing In Progrit agrioole et viticole, he points out 
the fact that frosts aro not feared when the wind 
blows; he is thus led to suggest the creation of an 
artificial wind by the Installation of electric fans 
among the plants to be protected He considers this 
plan applicable chiefly to vineyards, but also possibly 
useful In orchards 

Bngar from the NIpa Tree.— According to Dr. H. D. 
Olbbs, of the Philippine Bureau of Sclenoe, the nlpa 
tree — already so useful to the Philippines and the 
East Indies generally as a aource of thatching, mat- 
ting, cigarette wrappers, toddy, and an edible fruit — 
promises to revolutionise the sugar industry of the 
Ulandi, as its sap yields a sugar of superior quality 
Samplee tested in bis laboratory polarised at 98 8 per 
cent, a gain of 8 per cent over the highest quality 
now exported from the Philippines. While sugar 
made from palm trees (of several species I is no 
novelty, the product has heretofore been unlmpnrWMt 
In the world's markets 

Bdneatioa In Kerta.— One example of 
the enlightened policy of the Japanese in dealing with 
their new possession, Korea (now offlclally called 
Chosen), is seen In the great progress of agricultural 
education in that codntry. Since 1906 the authori- 
ties have established thirteen agricultural echools and 
fifteen model experimental farms, the oldest and most 
Important being the station at Suwon (Sulgen), which 
Is excellently equipped and managed, and compare*; 
favorably with some of the best institutions of ^hls 
character In the United States From this school there 
are 98 graduates who have taken the full three years’ 
course, while 87 students have taken special shorter 
courses. 

A Spanish P<dar Expedition. — Several recent occur- 
rences In Spain have iMtokened an awakening, In that 
country, of Interest In scientific matters Accordingly 
we are not surprised to hear that the Spaniards are 
planning an arctic expedition The project was sub- 
mitted to a recent meeting of the Royal (Jeographlc 
Society of Madrid by F. J. Oisbert, who bae bad some 
experience In polar exploration, and a committee has 
been appointed to raise the necessary funds, which 
It Is estimated will amount to |12S,000 Senor Ols- 
bert propoees to drift for three years in a trans-polar 
current— d to Nansen — startlug from a point north 
of the Alaska coast, In 160 deg west longitude, whence 
he expects to reach the Qreenland Sea Side trips 
are to made on sleds, in order that exploration iday 
covsr a Boce of 100 miles on either side of the ship’s 
position. 

TIm «f DikNl, formerly callpd Dalny, Is said 
to be the niM up4i>^t«‘ town to Manchuria. Here 
the Jgpaneae are spendlnf large sume annually on 
street, eawer and MtUng Improvements. Good 
hdetii ttt* ifutlMAiMd hr. the South Manchuria Rall- 
tpt h ^IddMil er«anhnUon). Thle line 
fitinee e week to oon^ 
neoi. ot tl^ iffiinirtau Railway ; they 

are Fw Rlket. hatqf equipped with 

Puitwan ««a«^ei> dlMiyaM. ahd steepera. The rail- 
uray «up •' eteamer service to 

ahhlMi^, /T&8 whamt ^ 

EM W to » M 

belidt >» 

he ^,tea that iotam M' ttw, hay U 
ttwer aitat eMhth te thterfere with oavlgstion. Bur- 
thf the year tPlO l,Sd9 iteamers entered this port 
with oaim and m U hnnaat, ^alr tMmafe aggre- 


Eleetricitv 

Wirdesi Telegraphy in the South Sens.— Wellington, 
Now Zeeland, will soon have one of the most powerful 
wireless telegraph stations in the world, with a radius 
of action of 1,000 miles. The government of New Zea- 
land also Intends to establish medium-power stations 
at the Chatham Islands, a small group 600 miles south- 
east of Wellington, and at Raratonga, In the Cook 
group. As the latter will be able to oommunicate 
with Tonga, New Zealand will be within reach of Fiji 

Pender Chains far Pananui Canal Locka.— In order 
to protect the gates of the Panama Canal locks, heavy 
chains are to be stretched across the lock chambers 
to receive the impact of vessels which get beyond 
control These chains will be raised and lowered Into 
grooves In the masonry by means of hydraulic 
mechanism The hydraulic system will be controlled 
bf solenoid valves, which will admit the water pres- 
sure to the cylinders. By using valves of this char- 
acter, the chains may be controlled electrically from 
any desired central point 

Motor Tmcka Need No Rest.— In a paper read be- 
fore tbe Electric Vehicle Aesoclatton of America, Mr 
Hayden Eames called attention to tbe fact that horse- 
drawn vehicles roust remain Idle for a certain portion 
of the day in order to rest the horses, A recent in- 
vestigation showed that the teams of the different 
express companies In New York city were Idle forty 
per cent of the total working hours, much of this 
Idleness being due to the fact that the horses needed 
rest, and that the periods of loading the wagons had 
t« be suited to these rest hours The motor vehicle 
80 the other band requires no rest, and benee re- 
quires no adjustment of the loading hours 

QMtrfcwDy-eared Meat— Some time ago we de- 
scribed In these columns an electrical method of cur 
ing hams, which was discovered by a Cincinnati 
packer. Re found that by introducing an alternat- 
ing current through tbe pickling brine the bams 
could be cured in from 80 to 35 days, as against 90 to 
100 of the ordinarr method A large plant In Cleve- 
land, Ohio, Is now miring meat by this process Ten 
5,000-pound vata are In sorvloe ’The current Is f;ir- 
ulshed by a lOO-kllowatt generating plant Tbe plant 
generates direct current for use In various capacities, 
and a portion of It is converted Into alternating cur- 
rent by means of a rotary converter, to provide .he 
energy used tn the curing vats 

Resi st a nc e of Silkxm at Various Temperatures.— 
Writing In the Phvrirol Review, A A Somerville 
points to the fact that tbe resistance of the majority 
of metals Increases steadily with the temperature up 
to their melting point, at which point there Is a very 
sudden rise In roslstance Silicon, however, acta verv 
differently From wro to 350 dog Cent the resistance 
decreases gradually, and above this point, up to 500 
degrees. It Inoreaavs. reaching a value nearly equal to 
that of ordinary temperatures Above 500 degrees 
the resistance rapidly decreases again This curious 
phenomenon was observed In a large number of tests, 
showing that the result was not due to any peculiarity 
In a particular specimen, but was a property common 
to silicon. 

QsctrieaUy-drivwn Rood Roller. —A contractor in 
Independence. Kan., has had an electric road roller 
constructed for bis use. The road roller Is driven by 
a lO-horse-pow motor, which obtains Its energy 
throuifii a fleklble cable, 160 feet in length, connected 
to a trausforlMR’ tfioonted on wheels. This In turn is 
conoeeM wftil - the supply system of tbe neighbor- 
hood, obtatotag osrwot at a voltage of 2,800 and 
slipping It dsffn to ISO for use in the motor of the 
j-oad roIUfT. Time flexible cables give the road roller 
suiBoleiit ragiM of qction for ordinary purposes, but 
when It is SMMsaarr to operate at a considerable dis- 
tance from the' Only available transmission line, a 
temporary power transmission line Is constructed 
very qulekly. tlie cost of operating this roller In 
connection wRh the laying of brick pavements has 
been |6 pdr Mock. Thle amount covers the process at 
roUiog the gnwitd before and after the bed of crushed 
rock has been applied to It, and then rolling the brick 
after it has been laid upon the rock bed The motor- 
driven rtriler weight altogether 16,000 pounds 


Aeronautics 

A Powerful Two-motor Monoplane. — Some mnnllis 
ago, in corapcUtioii for the Goukl-Si ifm in( Amikk 
I) rize, the Queen Aeroplane C’o pioduccd a twin motor 
monoplane filled with two ''lO hni ac-powo r f'.imne 
motors Piloted by Artliur Stone, this rnaihine (lew 
at Nassau Boulevard, but camo to grlr-f at the first 
turn Short Bros, In Kngland, recently built a two- 
motor biplane having the same equipment as the 
monoplane Just mentioned, but it remained for a 
French engineer, M Logrand, to bring out a liliilane 
racer with two 100-horhe-i)owoi Gnome motors Tliis 
machine was flown Buccesafully by ranillli' Gulllanicc 
at Juvtsy on October 20th last 'I'lie Coanda biplane; 
which participated In the mllilarv contest recently 
also had two motors and a heved gear drive to the 
propellers 

Rodgers Has a Bad Fall in California.— Trans con- 
tinental aviator C P Rodgers, aftei a week's 
res! at Pasadena, attempted to fh ibe rcunumlng 2’ 
miles of his Journey on the 12th lust . and to land at 
Long Beach He had gone hut a few miles when he 
was forced to alight at Cohlna .luintlon beeaiise of en- 
gine trouble After making temicnrarv ’•epulrh ho 
flew on again as far as Compton, where, lu making a 
forced descent, he fell 100 feet sustaining com iisslon 
of the brain, severely sprained ankles and Intc'rnal 
Injuries Rodgers’ mind was a blank for thiity hours 
He has since explained his fall as a result of sleepl 
ness which overcame him when flvirig at a height of 
1,000 feet He attempted to descend, but when 100 
fest from the ground bc»c’amo unconscious and lost 
coutrot of the machine 

Test of Vardman’t Airship “Akron."— Aftei a con- 
slderable delay, the first teat flight of the “Akron” took 
place at Atlantic City on November 4th Manned by 
her full crew of five, the airship mancmvi ri'd for more 
than an hour above the inlet at Atlantic Cltv A 
strong breeze arose, and the airship was progi casing 
against it splendidly when Vanlman fell acioss tho 
rubber hose connecting the' motor with the radiator 
and broke' It Knowing that the nmlor was abont lo 
stop, Vanlman steered hb vessel down heed on into 
the shallow water covering a mud flat Not until the 
tide rose were the motor boats able to rc-sc lie the dis 
abled airship A 70-mlle gale on Ibe lllli Inst doni 
aged the “Akron's” shed but the ciaft itselr was not 
injured Vanlman has given np tlie Idea of making 
the trip this year 

Recent Aeronautic Fatalitiea.- By a strange coin 
cldc'nee of fate ,a parachute-jumper a celeliratnd bai 
loonist. and a well known aviator met their deaths 
within a few' days in widely diversified wavis When 
he cut loose from hla balloon 3,000 feet in the air at 
Guthrie, Okla , on Novemlier 10th Samuel Hellar’s 
trapeze bar broke He managed to hang on until 
within 200 feet of tho earth, wbc'n he fell and was 
kllb'd Edgar 'W Mix. the American electrical en- 
gineer and balloonist, who won the Bennett Cup race 
In 1909, committed suicide by jumping overboard from 
a channel steamer on the 12th Inst Hc-rr Pletschker, 
a well-known German pilot of the "Albatrosa’' blidanc, 
fell to his death at Johannlsthal. near Berlin, on 
November 16th His neck was broken 

Babinaon's Flight Down the MiMissippi. After a 
week’s delay owing to stormy weather, Hugh Robin- 
son. with his Curtiss hydro-aeroplane, ascended from 
the surface of I^ake Calhoun at Minneapolis on the 
nth ult, and started on his propnse-i flight tn New 
Orleans, 'With the wind behind him. he- flew 110 
mtlSB to Winona, Minn In 1 28, or at the r ite of 8H 
miles an hour, where he landed in the Mishlsslppl 
river In landing he struck a snag and damaged his 
hydroplane float On Octotier I9th he covered 1)1 miles 
in 8.3 minutes — an average speed of 63 >14 ttiiles an 
hour His flight down the rlvei was tc-rmlnated at 
Rock Island. HI, tho next day, as the different cities 
which had given him guarantees wlttidrew thc-m when 
they found he would probably make the flight without. 
Ho set a new record In that he rarried mail for over 
1!00 miles and collected and dropited off letiors at the 
various towns at which he stopped Ills flight is the 
longest ever accomplished with a hydroaeroplane 
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Phases of Science as Other Editors See Them 


Floods Caused by Over-grazing 

i M()N(i ihc rcctmt jmbllcatlong iHaued by tho Forest 
j.'\sr!viin Is Riiilelln 91 entitled "Grajilng and 
I'IooiIh, a Study of Conditions In the Mantl National 
I'oii-t, Utftli," 'by Itobort V R Reynolds, 

I'ljust Examiner The bulletin ronsists 
of u lecUiil of the trlumi)hs of strict pro- 
ImMdu of llu> oattlo and sheep range on 
a t>iilf,il region subjeit to floorls and 
eroaloii The fa< Is biought out In this 
imblnatlon plalnl> show that the absence 
Ilf floodH In the Mantl Natlnnal Forest can 
lie uKllliiilid oiil\ U) (hi- pioteiflon af- 
liiid' I In till I'Xiillont I III]) of forage on 
I III HI ea I iii-i d to grnrlng 
"I ho Mil’ll I Nalbmil Foiest In central 

I tall has loi a nunilier of years been 

hiiliji 1 hi hi veil llniiils attei all storms 
of niiiie than iihuiil vlokiue, with cor- 
lespiiiiding hiiuill^ ef watei duilug 

lierioiKh of drought A careful study 

made iluilng the s[ii'lng and summer of 
I'tli) shmiii'il ch.irlv iliat this condition 
Ilf 1 1 ratU' 1 nil off had follow ed heavy ovei 
grazing in the nionntalns, and that where 
grazing bad been restricted the ( on- 
(lltiona were nuildlv Improving The 
|ii obloin of seiuilng an eijnable stieani- 

II ;W- Is a ilia) one to Ihe towns located 
'along Ihe base of the Wasatch Range 

'I tu'he aro nut only dependent upon the 
slieatiiK 1, 'heir wafer supply, but they 
have alao suffered heavily flora floods in 
the iiiisi and ,n e still iimsunlly In dan- 
ger” Again “In I'lltl a (oiiiniltlee coni- 
IKised of two sheeimieii, two rattlemen, 
and a menhant, reiiresent ing ihe towns 
of tnaiigevllle and Cast led, ile and sui- 
imindlng agi b ultural settlements In 
Eniiiy t'oiitilv evjiiessed (lie belief that 
lliiods ale due iiiTiiiilv lu tin denuded "on 
dllloii of the range which has reaiiltod 
from ovi'i-giarlng, and requested the jiro- 
teitii.ii 111 Itii'si v.alersheds In support 
of their retiursl they stOied that for many 
years after Ihe settlement ol Castle Valley 
lu lh7S, lUmds w I 1 1 iinknown Hooii afti r 
the langi'H on the heads of the streams 
were hinvIU stm bed with sheep and tat 
tie, however, freshets began to net ur with 
eai h hi ivj ram during tin sumim-i 
moiitliH, and these have steadily Increased 
in volume and di striietiveness ” 

Mr Revnnids eontras's the former eon 
dlllons of grazing illstlin tl\ e In most of 
Its asiM'i Is, with the well regulated meth- 
ods now giniiallv in vogue on all the 
pilnelji.il watei sheds where the govern- 
ment -till holds I1M( to the land The 
pel mil of still I gi'izing supervision is 
oiieiifllii inns lem.iiluibli t Jiot hs In the 


aearch, Mr Ltttle mentlona the work done by Drown 
and Mrs. Richard In the laboratory of the Maaaachu- 
sotta Institute of Technology, "work which baa been 
the means of saving countless lives throughout the 


of fol 




I'lilll one ixainlms ihe entire giound 
carefully it is impossible to see why the 
Eoiest Servin' aniiiiallv comes to Con- 
giesH us a solli Itant of favors It has 
the iiglit to dcinund fliipj/ort This sup- 
|ioii It dues not always have because Us 
Willis 111 some iiarfs of tho West often 
tuns iiMiMlei to cirganlzed Blioop and tat- 
tle IIP 11 Foitinrl} It was the fashion In 
till Wesi to ildliuli tin work of the For 
I s( S, IV 11 1 as ill lag laigely theoretical, 
ami pi 1 haps a jiart of the earlier work 
w,m I III ■anil fin tin humorist In that 
(lav lint lb. at dav is past anil great results 
aie III 111)' ,11 1 omplistn d Oni Is obliged 
to uilmll that the trlnnijihs of the Forest 
Seivin have bei.p niativ and lhat a large 
jiart of Its siK 1 ess Is due to the original 
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Boulders canded down by floodi hrmicht on by ov«r-gruliiK the higher land. 


during tlie last ten years and 
avors are beginning to bear 


The Earning J*ower of Chemistry 

J N a public lei tore to liusincss men delivered re 
eenfly undei the auspices of the Indiana Section of 
the American Ohemlrn! Soib-tv Mr Arthui D Idttlo 
flalma foT rhemlstry ttiat it Is thi most fnnilamenfal 
and ifkewlse the most comprehensive of all the 
sciences 

Among the practical appllcatione of chemical re- 


world and baa led to aneb understanding and made 
jvosslble such control <rl sourcaa of pollution as to al- 
most justify the atateoient that for every oaae of ty- 
phoid ferer aotne one should be hanged ” 

Mr Idttte assures us that chemistry can now de- 
termine Ifl advance the sultshillty of a given water 
supply for use In boilers or for the requlrojaents of 
any speolal line of Indturtry, as paper-making, dyeing, 
cloth flnrshing, brewing and so on. 

"Chemlatry pervades the packing Industry, reducing 
the cost of food by utlllsatton of by-products of the 
most varied character, from oleomargarine to glycer- 


ine and soap a&d from soap to pepsin and adrenalldt 
"Carbon disulphide made Itt the Taylor electric fup- 
nace has preserved the wine Industry of France by 
destroying the phylloxera, as It is ridding our own 
fields of prattle dogs and our elevators of 
rats and mice. Bread-making and brew- 
ing are coming each year more and more 
within the recognised domain of chemis- 
try. which is at the same time greatly 
enhancing the value of our staple crop 
by the Increasing production of gluoos^ 
eom oil and gluten. Exactly one hun- 
dred years ago KlrchhoS discovered the 
Inversion of starch to glucose by dilute 
adds. To-day the United States alone 
Is richer by $30,000,000 a year by reason 
of that discovery." 

Among other Instances of the commer- 
cial utilisation of chemistry Mr, URtle 
mentions increased crop yields by proper 
fertilisation. Increased profits by utilisa- 
tion of the cotton seed for oil, cattle feed, 
adaptation of the short fiber adhering to 
the ginned cotton seed hull to the mak- 
ing of smokeless powder and the stalks 
of the cotton plant to paper-making. 

There are also to be considered wool 
degreasing processes which convert wool 
grease Into olelzi acid, soap, lubricating 
oils and potaeh and ammonia salts; the 
carbonisation of cotton fabrics; tho won- 
derful processes whereby coal tar Is made 
to yield perfumes, dyee, aseptics, ex- 
jiloslves, photographic developers and a 
host of other substances; the modern de- 
velopment of artificial silk from oellu 
lose, the manufacture of artificial horse- 
hair and of artificial bristles composed 
of cellulose acetate; the production of Il- 
luminating gas; the introduction of the 
modern gas mantle of the Welsbacb 
tyi>e; the chemical research which has 
resulted In Improving the Incandescent 
lamp, so that In the last ten years there 
has resulted a saving of twenty-four mil- 
lion dollars a year In the cost of light- 
ing, as compared with the cost of eqnal 
Illumination by the older types of lamp; 
the analysis of flue gases, so as to save 
fuel 

Mr Ltttle concludes with a quotation 
from Prof Robert Kennedy Duncan 
"During the next five years the small 
manufacturer who Is swept out of ex- 
istence will often wonder why He will 
ascribe It to the economy of large scale 
operations, or business Intrigues or what 
not, never knowing that bis disaster was 
due to tho application of pure tclenoo 
that the trust organisations and large 
manufacturers ore already beginning to 
appreciate ” 

Eye Color and Moital Traits 

I N reviewing In Science the third edi- 
tion Of Punnet'e little claaslc "Hen- 
delUm," W. E Castle cites the tollovring 
Interesting passage; 

"A dlseussion of oye color suggest re- 
». flections of another ktndL U to dtSknlt 
to believe that the markedly dHRoent 
states of pigmentation which occur In 
the same species are not assoctsted Vlth 
deep-e«ated ehamlcal dlflhreaods InHaano 
Ing the character and bent of the Indi- 
vidual. May not these dtOereacea In 
ptgmwtatlon be conptofi with akd 
come' In some mmaore a guMe tojpotal 
and temperamental character^ldmT ; ^n 
hbo National Portrait Qaiygy ift tiafidon 
the pictures ht,,celehrBted men and are largely 

grottp^ accop^g to the vo^ssAns iB whhsh they 
have socoeeded. The obswilwjt will probably Wive 
noticed that there is a toudency ter a given type of 
eye color to predomlnato In some of,th« larger ^6ups. 
tt Is rare tA JM anything hut a blue among the 
soldiers and s«Uors. while amnng the, actors, pregeh- 
ers and dtotors the dark eye to predominant, Slthollgh 
for the {mputotioD as a whole tt to fhr sc*mr ilUta 
the light. The facts are suggestive, and It to not tm> 
possible that veSearch may reveal an UUImato ^o«n•^ 
tlon between pemUiarltles of pifineatatfon add of’ffldiatd. 
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Weather “Kiosks” at Home and Abroad 

Meteorology for the “Man in the Street’ 

Hy C. FitzhuRh Talman 



T he consemktl^e be> 
taavlor of Woather 
Puraeu thermometers dur- 
ing the heated term has 
always been viewed with 
a certain degree of dls- 
iatlsfaetlon by the non- 
•otentlik portion of the 
American public. After 
a particularly torrid day 
In an environment of brloh 
and mortar, asphalt and 
steaming humanity, the 
wilted cltisen, whose een- 
eatioBS have registered a 
temperature of 100 or 
more, feels aggrieved at a 
newspaper weather report 
recording an official maxi- 
mum of 85 Hla only con- 
solation was, until recent- 
ly, the thermometer at the 
comer drug-store This 
imposing-looking instru- 
ment usually soared near- 
ly or Quite high enough to 
confirm his personal esti- 
mate of the day's weather; 
especially if it happened to 
be hung in such a posi- 
tion as to bask in unob- 
structed sunshine during a 
part of the day Some of 
these drug-store thermometers are feartutly and won- 
derfully made As adjuncts of a quasi-scleatlflc 
branch of trade they enjoy a certain prestige — along 
with the charts, also affected by drug-stores, tn whtoll 
the professional long range weather prophet outHoss 
the meteorological conditions for a month in advance 
on the basis of the moon's phases, the configuration 
of the planets, or the maxima and minima of sun- 
spots. 

At meteorological observatories the Instruments ar-* 
expoeed In such a manner as to register, as nearly 
ai the general surroundings will admit, the natural 
rather than the artificial weather. If, as In the case 
of most stations of the national Weather Bureau, the 
location happens to he the heart of a city or town, 
the ideal, not wholly attainable. Is to record the con- 
ditions that would prevail if the huildltigs and pa\(' 
ments were not there The abnormal weather of a 
city street Is of no ImportaiKe in gaging the weather 
of the country at large, either with a view to com 
piling cilmatic statlstlcB or to providing information 
of current conditions for the use of the scientific 
forecaster On the other hand, the demand of the 
"man in the street" for an accurate record of the 
conditions prevailing in his own little sphere is nat- 
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Fig. L-Gsrnan weather Idoeks In the making. 

ural and legitimate; and the official weather service 
baa recently responded thereto by establishing 
"kiosks." 

The first Weather Bureau kiosks were erected In 
the year 1908, and they have now become familiar 
londmarks In nioet of our largest towns The name 
"kiosk” offleiaily applied to them is convenient, rather 
than appropriate. Their architecture is severely class- 
ical. and therefore as remote as possible from that of 
the oriental structures to which this name properly 
belongs 

Meteorologlosd Instruments Installed in little pa 
vtlionn on the public streets are familiar to every one 
who has traveled In continental Europe In Gt'rman 
speaking countries these structures are railed Weftr)- 
suuJcn ("weather-columns"), as they have a soniewliat 
columnar form In French they appear to have no 
generic name, but the writer is aware of one ease in 
Prance — vlx, at Le Mans — in which an installation of 
this general ebaraeter has been railed a "kiosque 
metdorologlque" for the past twenty live years, al- 
though Ita appearance is not in the least oriental 
No English name for these structures existed — proba 
bly because the ttdng Itself was unknown in English 
speaking countries — until the Weather Bureau decided 
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to Install such arrango 
nu lUs In tlilh count rj 
Till' I atalogiii", of KOM'ial 
foreign Insi 1 iirncnt niakcrrt 
were f'X.inilned with a 
view to fliiillng the most 
suitable tuiui uf cunstiue- 



as applied In one of these 
odlfleoB that haiiiiened lu 

oriental arrhlterturo 
Faith’ (Ir ntt'vr tills name 
was adopted by tbe bur- 
eau, altliougli an entirely 
different stele of construe- 
Hon was decided iipun 
The evlernal appear- 
ance of the Weather 
Diireatt hiusk, which was 
designed In Anieilca Is 
8hov,n in Pig ;; The 
stineturc, which Is uf east 
iron, painted a light color, 
la square, and the instrii 
ments are Installed on the 
north side so ns to lie 
sheltered as much as pos- 
sible from the direct gun- 
shine The other three 
sides are used for posting 
weather maps and hulle- 
tlna and other literature of general Interest pertain- 
ing to the weathei and climate of the loealitv The 
location chosen Is the hnsy ernlei of a town, ellhiT 
a ijubllc park or the pavement of a principal street 
Air is freely admlUed through gratings at the top 
and base to the roomy Interior, and into this central 
space project the bulbs of the ihermnnieiers and the 
other actuating parts of the Instruments, which are 
thus screened from the radiation of surioiindlng oh- 
jocts The set inrludcs a hair hvgronieler, with 
a scale of porcentagch of relate e himiidil\, a 
plain mercurial thermomeier of large sl/o, graduated 
on the stem In eonsplcunus figures, self legisfering 
maximum and mlnlnuim thermometers, the indexes of 
which are set hy a magnet, a tlpidng tnicket raln- 
gnge, the receiver of which Is placecl on the roof of the 
kiosk, while the diu), recording hnncireclths of an inch 
of rainfall, is exposed to \lew In the iioith panel, and 
a thermograph, making a continuous reconi of the 
temj)erature on a band of jiapei piucidlng for a two 
weeks' registration Printed labels brieflj describing 
the several instruments render their use i lear to the 
non-SC lentifle public The InsI i iiiiieiits are Kept In 
order, the revord-aheets changed when npeessary the 
(C'e)l(tliuecl ell pcll/c 4''- ) 
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A Landsman’s Log Aboard the Battleship “North Dakota” 

By J. Bernard Walker. 



T/iffi liinilttman's Logia urntienby tUe E'lUurof t/ieBciSNTiric Ambhican as a prslinMnary to oinoposins Naval Numher (oapptar DteemberlHh, w/ucEwUH»,Comparable in * 1 * 
an.l ,',,,11,1,1, rrith the A aval Number ueued during the Apanith War. In one reaptet it wM be untfuejor ti mil eontaxn a eiftted me§»aif«fr<m PreeiderU Taft, and v»U be VfUm 
I h,/ jnnnunrnt oficere of the Nary, enrh a special, H in the particular field that he covers. The leading article, moreover, will he from the pen of the Bon. Qeorge vm L. Meyer, 
'I, ,\,,,,i„n/ofihs Navy. The illustrnlions icUl consist of special photograph* taken during the recent maneuvers and target pra^ibe pf the Atlantic Fleet on the Southern Drdl Ground*. 


'■piO, landsman's log will fall of Its purpose If It 

t leuvoH an Impression tliat target and battle prac- 
the with guiiH big and small constituted the whole of 
the aitlvUies ol the Atlantic fleet on the Southern 
Drill Drounds Nor must It be supposed that the gun- 
nerj (onslBled exclusively of firing by Individual ships 
against individual targets Every probable variation 
of war eondltlons was re- 
l.rodn. ed I have a vhld 
rcMilhctlon of the par 
III iilai da\ w hen a di 
\mlon of four ships left 
tin fliv't steamed in col- 
umn until they were hull 
down, then turned, slmul- 
taneousb, fotir points to 
BtHi hoard, and, moving at 
high spied in chiUm, or 
diagonal, formation, de- 
llveiid Ihelr broadsides 
upon a single target ll,(i00 

to 111,1)1)0 >ard8 distant 
Tills maneuver, seen, as 1 
saw It, oil a glorious Se[i- 
tembei afttiiioon, was a 
most stirring and pletur- 
espiu npval siieitacle — 
with flftj sciuare miles of 
the aapphiieblue oi eiin for 
a stage and ten thousand 
men on a thriH>mlle line 
of baltteshljis for aiidlenco 
Two or tJiree points off 
I he stilt hoard liow of the 
'Voith DnKota, ' and some 
fiMii miles distaiil, was tlie 
liirget, whhh was being 
towed at ten knots on the 
same cninse that wt were 
following Abreast of us 
and five hundred yards to 
liort was the 'New Hamp- 
shire," Hagshlp of the Sec- 
ond Division and, ship 
be>oud ship, 1 (oiild see 
the oiliM eleven battleships steaming abreast, eath 
like llie 'Ninth Dakota," crowded on Its bridges and 
forei.istle dei K with eager siieitators of the attack 
The firing division, six miles distant from the target, 
was some seven DilleB off the poit bow J Ihiv farther 
end of uLir line And so, from the observing fleet we 
wall hid the four ships maneuver now filing at the 
ixtHiiu heiirlng, for th*- whole broadside, forward, 
then liiniing lo bring the batteries to the extreme 
biHilng art- -and throughout it all at the target, there 
snail d niHjest leally skvwa.d those snow white col- 
umns ol watei that told of the aciuracy or otherwise 
of the shonting 

On othci davH Individual ships would attaek two 


widely separated targets at onee~and again, ships 
would be sent out at night to try their HUnch hat- 
tbrlea upon target* that were b.OOO yards distant; 
while throughout all theae operations the corps of 
wireless operator* were working out special problems 
relating to their own special work, and partlcuiarly 
with reaped to “Interference." 


Every era of naval history has been fruitful. In 
varying degrees, in novel Inventions and Improve- 
ments and the many new problems whUh they have 
Inevitably introduced High explosives, electrically- 
operated mines, smokeless powder, the rapid-fire, hlgh- 
velorlty gun, the automobile torpedo, the torpedo 
boat, the destroyer, and the submarine have each In 
turn exert Ised their powerful Influence upon the de- 
sign and maneuvering of ships. To-day there has ap- 
peared a new engine of warfare, more puzzling than 
any of Its predecessors, because, unlike them, its oper- 
ations are not confined to the sea, but have invaded 
an entirely new element — the air 

Although the attitude of the Navy Department 


toward the so-called “aeroplane warfare” is conaerVa- 
tlve. It is by no means reactionary. While It Is rsal* 
ised that much of the ipeculatloa aa to the offetuive 
capabilities of the aeroplane la premature and noi 
Justlfled by the present state of Its development, oavai^ 
men concur in the belief that, when a suitable type et 
machine has been evolved, the aerc^lane will play, an 
Important part in the 
strategy of the future. 
This conviction has been 
deepened as the result of 
the experiments carried 
out by Ely end Curtiss in 
the effort to produce a ma- 
chine suitable for naval 
acoutlng The Cortiss 
“Triad," as it has been 
called, has shown that It 
can start and alight from 
a calm sea, and the a ark 
of this remarkable ma- 
chine, following the feat 
of the late lamented Ely 
in alighting on the deck 
of a warship and starting 
therefrom, which ha* been 
repeated on other oc- 
casions, has carried the 
aeroplane scout a long 
step forward toward the 
stage — otlll a long way 
distant— when It can be re- 
garded as a jverfectly' reli- 
able medium for naval 
scouting The exigencies 
of naval warfare .demand 
that the aerial sc,out shall 
be capable of storting on 
its mission and gathering 
and transmitting Its ob- 
servations to anv 
weather. With the pres- 
ent form of pontoons this 
Is Impossible, and It is 
difficult to Imagine any 
form at sustaining device that would carry an aero- 
plane ever the waves of a rough sea at tbo speed 
which Is necessary tor flight It Is possible that the 
solution of the difficulty will be found In the construc- 
tion of epeclal aeroplane tenders — high-speed vessels, 
with long, unobstructed reaches of deck, suitable as 
starting and landing places for the machines Such 
vessels. If they were provided with large rudder area 
and designed for unusually quick maneuvering and 
rapid changes of speed, should be accessible for the 
safe return and landing of aeroplanes, even In con- 
siderable stress of weather 

But to return to our log, which, If It Is to bo true 
to its name, must contain a record, not o* theories and 



"Aerial gun practice, however, is not confined to one-poamlerB and thrce-poniidcn. Thh Bpiiagflelil 
rifle, whose bullet, at 45 degrees elevation of the gun, reaches a height of 6,800 feet, Is s«di an «ff« 
ivo piece that it will aflford no inconsiderate defmse against any aeroplane that might nttempf 
execute feats of bomb-dropping." 
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8 Ba, but of th« BCtutJ work of tbe Atlantic fleet 
B Soutbern Drill Gronnda, ‘M •««& by clvUlan 
ind of tbe ImprflMiotui wblch It hM left upon the 
D mind. 

of the moat Inetruetlve and novel of the many 
paid to other shipe of the fleet waa an early 
at trip to the “Michigan’' for the purpoae of wltr 
naeaiBK aerial target pmetiOe. On mounting the gang* 
' way we found that the quarter deck had been turned 
Into a veritable kite factory. Yards of red bunting, 
reel# of wire, and a plentiful supply of light pine 
aeantllng was in the process of being built up Into a 
nttuber of box kites and several square targets meas- 
uring each about twelve by fifteen feet. 

Now the handiness of the sallonnan la proverbial; 
but I never knew till I got aboard the "Michigan” 
that be was an expert kite builder, and since I am per- 
fectly certain that the building of box kites Is not to 
be found In the cnrrlculum at Annapolis, I may be 
pardoned my surprise and appreciation at aeelng a 
stalwart lieutenant, armed with hammer, pliers, and a 
bag of wire nails, knocking a box kite together with 
as much facility as be would handle a sextant or a 
range finder, plot his ship's course, or briug a 80,000- 
ton battleship to her moorings 
The hex kites completed, they were flown In a group 
of three from the stern of the “Michigan;” and after 
much hauling and slacking, and, or shall we say “back- 
ing and filling," were coaxed out of the bewildering 
cross currents of nlr, which formed the aerial wake of 
the ship, Into the light and steady breeze |vhlch was 
blowing The end of the cotton rope to which the 
kites were attached was made fast to a steel wire, 
which led through a haul down block up to an extem- 
porised winding drum, at the head of the port gang- 
way to the boat deck. A* the wire was paid out, the 
targets were attached to It In the poBttion shown In 
our engraving, and when they had been lifted to a 
height of some 300 feet above the water (the limit 
of the lifting power of the kites Iq the light air which 
was blowing) they were ready for the firing 
Two ships had been delegated to the work of de- 
stroying the enemy; and as soon as the targets 'were 
ready one of the "ConiiecHcut" class of battleships 
steamed rapidly out from the fleet until she waa 
abreast of the targets and abotit yards distant 

therefrom She opened Are with her ftathoArd battery 
of k-fneh, lA-pounders, fired sotne \ww sr three doaita 
rounds, and then steamed In at full speed to take a’ 
closer look at the targets and see bow often she bad 
winged the enemy Not a single shot had found the 
mark! Then the four funneled cruiser “North Caro- 
lina” drew up abreast of the target and opened fire 
with a ranging shot which missed The second shot 
struck the piece of scantling which was fastened 
across the top of the target, cutting It In two and al- 
lowing the cloth to droop In the center The effect on 
the firing was Inetantaneous, for, the range being now 
known, the gunners put shot after shot through the 
squares, making a total of about a dozen hits The 
different results accomplished bv the two ships sbowed 
clearly the need for 


later. The sharper report, by my timing, reached the 
"Michigan'* In about 2% seconds* time, the second 
report In about soeonds’ time. Now the velocity of 
tho shell whoa It leaves the muzzle is about 2,800 feet 
per second; tl)e yeloclty of sound Is about 1,140 feet 
per second. The distance from the gun to the “Michi- 
gan” and the target (which was about 300 yards astern 
of the “Michigan**) was about 6,000 feat, so that the 
sharp report traveled to the ehlp at the velocity of the 
shell and the duller, muffled report at the velocity of 
sound. 

Now here Is a pretty little problem in acoustics 
which we present for consideration How came It 
that the first report of the gun reached the ear In 
about half the time that It should have taken, by all 



*‘Tha onUnery gun meant on board ahip allows an 
aiovatioa not much abeve IS degrees. For sue- 
esMfU ' d a ikns e againgt aerc^thuMO, a higher eieva- 
ws ew sa r y.** ^ - 

tho laws of acoustics, hi making the Journey? Some 
one on the ablp suggested that the first report waa 
due to the noise of the shell as It passed the ship 
But the “scream*’ of a shell Is continuous, rising to 
Its maximum intensity as It passes the listener, and 
dying away as the distance Increases Another sug- 
gestion was that a part of the sharp sound wave of 
explosion traveled In the attenuated air Immediately 
behind the shell, being. In fact, “paced” by the shell, 
and that this portion of the air wave was sufficient to 
produce the loud, snappy effect above referred to 
The ordinary gun mount on hoard ship allows of an 


elevation not much above ID degrees For HucicB‘<fiil 
defense against aeroplanes, a higher elevation Is neces- 
sary, and an experimental one-pounder Is now beiiiK 
developed by tho Bureau of Ordnance wbleh, at an 
elevation of 45 degrees, will throw Its shell to a 
height of 9,n0O feet and a maximum range of 6,100 
yards With 85 degrees of elevation the shell will 
reach a maximum height of 18,000 feet 
Aerial gun practhe, however Is not confined to otio- 
pounders and throe poundei-s Tho Springfield rifle, 
whose bullet reaches a luaxluium height of 6,80(} fret. 
Is such an effective piere that it will afford no linon- 
slderable defence against any aeroplane that might 
attempt to execute those feats of "bomb dropping’ 
which are so poivular a subject In the pages of tho 
magazines and the Sunday papers This rKli- Hies a 
0 30 bullet with a muzzle velocity of 2,700 led per 
second Held at an angle of olrvatlon of 15 degret's, 
the bullel will reach a maximum height of fer-t 

and travel to a maximum range of 5,DOO yards 
( To be continui'd ) 

The Demand for Younsr Men in Electrical 
Engineerinir 

By Dugald C. Jackson, of the Massachusetts 
Institute of Technology 

A ny branch of engineering Is an exacting mistress 
for tho man who makes It his profession, and 
this Is particularly true of electrical engineering, 
which demands from Us followers an unusual tireadth 
and variety of Industrial knowledge heiuuse It (liters 
Into the pro( esses of almost all of the griuit indus- 
tries found In the nation The scope of an eleitrnal 
engineer's work may he Indicated bv many striking 
examples Both of tho world’s means of Quhk liiler- 
communlcatlon, the telegraph and telephone, iis(' elee- 
trlcal proeesseg and those of the teleiihone are so 
complex that they demand In their maiiagcmeiil a 
high class of onglnoeilng skill Cltv, snhurhaii and 
interurban traction systems have fallen '''most en- 
tirely under the monopoly of the eleilrU motor, and 
railway freight traction over mountain divisions of 
steam railroads seems likely to soon come undt-r the 
game tnfluenee. The eledrhal iransnilssloii and dis- 
tribution of power have put artifirlal lllumliial Ion of 
atreets and houses on a plane never prevlniish reat hed 
or Imagined, and their processes are being innsiaiilly 
Improved and extended TTveu In the manufip tiiring 
Industries, the use of electrical imwer has served to 
Increase the output and den case the cost of product 
In many different kinds of works, and the utilization 
of electric power is therefore greatly enlaiglng 
It la obvious that adequate training foi a iinifession 
that brings Its followers into contact with so many 
of the anlvltles and nearly all of the Industries of 
the nation must consist psaentlnlly of those iirliulples 
of science and humanity whMi are fundanicntal to 
all, and an idectrUal ouglm-crlng (ourw- must there- 
fore be made strong In chemistry phvslfs, niathe 


some form of tracer, 
such as I described In 
the last section of the 
log, dealing wUb night 
firing, to show the 
tbe course of the 
shells through the air 
and enable the sight- 
setter to make the 
proper corrections on 
the sight bars. 

During the progress 
of the firing, the ord- 
nance engineer of tbe 
"Miehlgan," who had 
charge of the kite fly- 
dag. drew my attqa- 
tlon to a phsnomaoon, 
which he soggested 
wonhl form wi Inter- 
esting sublet of 
speculation Tor tbe 
readers of ^ Scmiv- 
Trric AMOiuqAiv. He 
asked me to note that 
after a " tfdnch gun 
was flred^ two distinct 
reports of the 41 f- 
eharge wera notice- 
able— «ae g aharp 
fifismeterlatlo anap, 
erti^ -^eemefl to some 
1^ Iqeglttf. rf 

-kiti the _ 

a tnore s»flM “An akpeHmeilUl ene-pomder h now Mng develtmed ky the Bureau of Ordnance, which at an elevation of 

eepon whloh renched « lagMea dm tlirwv its shell te n Mtltt of MW fiset; end with K degress of elevation will reach a max- 

a ledr saooiMs lawns lisMfl ef lAWfl feat." v 
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A New Process for the Felling of 
Trees 

By Dr. Alfred Gradenwitt 
'^11 K (UlcniplH from fiino to llrne to 
*■ lrrl■^ ttitli II wire hontod liy oloolricily 
Ml far hii\o not Rivon Hatisfanlory rosulls 
Now a Hiilin in\oiitor, Mr Hupo 
(iantko lias rooontlv Hucoi'i'dod )n dosinii- 
iiiK an ('xtromidy wrafilo do\ifo for 
tnocdiamoal Mlmt; of triM>s Tho Iriink' 

(Ilf In' till findioii of UII ordiniiri f 
wire iilionl (ini' riiillmii'li'r in dianiclcr f 
IK B (S. S muK'i'i "111! h. II' kIkiwii to prt 
cal lest', IN nlili' to saw llirouKli a tri'o at 
■Jt) im tioN 111 dianiclcr, in nix iriinulcH 


The 


, IN ticatcd NO inlcnm l\ Ity frii tioii on 
irn a tliiii carlioni/cd Kerf, 
iiiMithcr and cleaner Uian 
The charcoal layer adher- 
I tile trunk IN extreinelj linn and 






tai diNtinetly 


of till' 
■1 It 
e marked -with ( halk, 


, trunks that niuv he left temporarily 


new pomtions, thereby enablinK the insti- 
tution of many neederi reforms, there is 
still a oertain penxmtage of separations 
from the Offine of trained examiners who 
accept offers of larKer alanes from outside 
firms and corporatiov-j. The (\>mmi»- 
sioner, howevi-r, does not ask for 
in the salaries of the examimuK corps 


,n increase 


wood to 
enables I h 


[1 the 1 




llnlike 

will work freelv e\ e 
without reiiiiiniiK a 
Uid into the eul , fo 
INKS wi' have oidv 
hence tiu’re is no 
heeomiinr olistruelid The I 
cut close to the ground, or eu 
gnnind as far down ,as the I 
the roots will [atrmit Jn tin 


this fellinn I 
in I he thn kia 


(lanRer 


Gains in Efficiency and Economy. 

The t'oiumisRioner reports that a saving 
of from (he to SIX thousand dollars annually 
has Ixs’ii the result of the change in tin 
manner of printing eertiflnates of trade- 
mark registration, and that this saving 
11 lie eonlinuous annually The changes 
the rules of praetme relating to trade- 
marks, wbteh were effi-etive November Ist. 
I'tll are expected fo aocompbsh a oon- 
Nidi rable saving of time to examiners in 
searching this enormous class of appfica- 
lions At the pn-sent time it is r*>quired 
that the examiners searoh through some 
‘2(l.0(X) pending applications, which are in 
(he various stages of prosecution It is 
(iroposerl to have the same rules apply to 


apiiliea 
marks t 


^ for till' rt'gistration of trade- 


present time is to avoid all 
duplication of work wd relieve the offioers 
of the various hranohes of niucb work 
has htwuime burdensome to all oonoerned, 
as well as wholly unnecessary. Mr. Moor© 
states that it is practically thn unanimous 
opinion of inventors and manufaoturors 
throughout tlio country that one appeal 
should be eliminated in tho Patent Office 
ill order to save the great cost and loss of 
time now involved in obtaining a final 
adyudioatiou and consequent fjTont 
patent 

He further states that he baa been sup- 
liorted widely in this effort to facilitate 
business, and states that this 
portant part of the plan to expedite 
budness and to grant patents to inventors 
within a reasonable time, which they 
have demanded, and to which they 
are entilled. Bills embracing the sub- 
stanoe of this recommendation wore intro- 
duced by Henator Smoot and were p 
by the Senate. No action, however, was 
taken upon these bills in tho House. 

Other measures of importance are 
strongly advocated by the (’ommissioner 
One provides for the flling with an applien- 


I ex&mluers-in-ohief, i,102; appeals 
petitions to the CommloBioner, 2,912. 


' apply to applications for lion for patent, in addition to the draw- 
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: iH-rfectly 


Review of the Report of the 
t'cimm 1881 oner of Patents 


the Sin re tar \ of tti- Interior, fi 
year ending .lime !0| 
very vigorons u-coi 
ing needl'd IcgiNlainm 
Patent Offici , lii'iih 
work already accoinj 
of improvement in 
service 

The Commissioner rcpoiiN tlm wi,rk of 
the Office to be in a very n;,/ iNfactory con- 
dition and praottcally ui>-to-<latc m all its 
braDchcN, <iHe stall's that while Congn-'s 
has la-en fairlv liberal in Us api<n>pnatioiiH 
for the increase of salaries and providing 



Portable device for mechanical felling of treeo. 


that 18. they must bo amended i Ing, two photographic copies of «uch draw- 
year or tho application lyeoomos | mg This imposes u|Ktn every applicant 


patent- 
within 

abandoned, the applicants still having the 
right to (Ho new' appluvatlons if desired 
Plans are under way to accomplish an 
ommiv in the method of publishing and 
issuing the Official OattUf, to the extent 
)f sav ing between eighty and ninety thou- 
land dollars a year This will, it is believed, 
ncrease the effleienov of the Qazetie 
work of reference, reduoing its balkiness 
d making it more oompaot and easily 
handled 

Legislation. 

The (’-ommissioner renews his reeom- 
lu'iidations with regard to the urgent 
egislative needs of his Office Paramount 
s (lie bill recently reintroduced by Mr. 
lldheld, the Chairman of the House Com- 
nitlee on Patents, which provides for the 
•liniinution of one of the appeals within 
(hi Patent Office This measure contem- 
I'laicN the consolidation of the board of 
ri-i'ort lo ' cxaiiiincrH-in-ehief with the Commissioner 
the fiscal I and (lu- two assistant commissioners, 
makiiN sonic , forming one judicial tnbunal to bear 
-Ills regard- 1 apjx-als taken from the primary examiner, 
nited (States [ It is argued by the (’ommissioner that this 
ig uyKiii tile I will Hi-coniplish an immense saving in time 
ing the line for the pansago of appeals through the 
Patent Office aud will also be a saving in 
tnoiu-v to the inventor, who will thus be; 
relieved of the inKtossity for paying for a 
iloiibli- npiHuiI in the Patent Offloe in oar- 
rvitig his casi'B through to the Ciourt of 
ApiH-als of the District of Coluinbiai, Ibej 
eoiirl of last resort in such oases. i 

The iKihcy of the Govomment at the! 


II h of the 


for patent an additional statutory 
mont, to wit, to file with each application 
of whieh a signed and attested drawing 
forms part, two photographic copies of 
such signed and attested drawing. The 
purposes of this requirement are to guard 
against and enable the detection of un- 
autborixod cdianges in the original draw- 
ing or abslraation of such drawing and 
substitution of another; and to lessen the 
danger of serious mistakes ou the pnrt of 
the Office in failing to detect interferonoes 
between oo-pending applleations for tho 

me invention. 

An important measure is that which 
requires that an application for patent shall 
be prosecuted within six months after any 
action by the Patent Office. The bill la 
aimed to cause tho more speedy prosoou- 
tion of applleations and should have the 
'effect (rf preventing the bolding of oppii- 
oations xdthm the Offloe for • great length 
of time for the purpose of ejrtending the 
patent period. 

The Commissioner also urges the passage 
of the bill which authorises the issiinnee of 
oertlllcates of correction in eases where 
tho patent as printed does not eoaform to j 
the record. 

In ooaneotion with the reoommebdation 
I for elimination of one of the oppsolil in tfa« 
Potent Offloe, tho Clommissioner fumisbee - 

table showing the entent of the heavy 
appeal dooket for the fiscal year, wfaioh 
epitoniinid, shows the ouatbte of iater- 
ferenoes declared to be 1,037; appeals to the 


The Heany Casoe. 

The Commissioner reports tho termhiiV' 
tion within the Office of the investigation 
arising out of the original eriminol trial of 
Heany, Barton and fiverding, for forgery 
and violations of Bectioas 5403 and 5440 of 
the Bovised Statutes. The criminal trial, 
which resulted in the conviction of Barton 
and Everding and the acquittal of Heany, 
was followed by the Commissioner’s order 
against Heany to show cause why eertafai 
interferences in which bis applications were 
involved, should not he dissolved and hia 
applications included therein and other 
applications also tainted with fraud should 
not be Btrioken from the files and treated 
as a nullity. The hearings resulting from 
this order were before the First Assistant 
Commissioner, owing to Mr. Moore's being 
occupied with other important duties con- 
nected with the conference at Buenos 
Aires and tlie oouforonoe at Washington. 
The hearings began in the summer of 1910 
and lasted for several months. 

The conclusions reached, ordering that 
the Hoany aiiplieations lie stricken from 
the files, as act forth in the First Assistant 
(’umraissioner's decision printed in the 
Official Oatelle of October 21 th, 1911, meet 
with the Commissioner's unqualified ap- 
proval, and Mr. Moore also takes occasion 
to express his appreciation of the valuable 
assiRtance rendered by former Examiner- 
in-('hief L H. Campbell, Mr. F. C. Bkiiiner, 
at present Examiner-in-Chief, and by Mr. 
Eugene D. Bewail, Examiner of Classifieac 
tion, who acted as a Board in tht* original 
investigations preceding the crlmtiio! trial; 

of the services rendered by Mr. Bkinner 
and Jesse C Adkins, Esq , at the trial, and 
by Mr Adkins and Chief l^w Exami- 
ner Webster 8. Ruckman, during the 
investigations arising out of the order to 
show cause. 

Mr. Moore states that the Department 
of the Interior and tho Patent Office are to 
be congratulated at the very satisfactory 
termination of the criminal case and the 
Offloe investigations as well. He reituratea 
hia statement made in a previous report 
and to the press that the Heany case is the 
only one of ite kind that lisva ever owiured 
in the Patent Office during the 117 years of 
its history. 

The Patent Bor. 

The Commissioner invites attention to 
the necessity for legislation which would 
result in the establishment of a patent bar. 
It is strongly urged that a law be enacted 
which will provide that before an indivi- 
dual sball be perm it' od to practice before 
the Patent Offloe, he be required to pass an 
examination as to his moral, l(«al and 
teobnioal qualifications, and that a com- 
mittee be appointed by the Commissioner 
[of Patents ssomposod of officials in the 
[Patent Offloe and patent attorneys of 
well-known standing in the profession, 
who shall oonduct tho examination under 
the Commissioner’s supervision, the report 
of such oommittee to be subjeot to hie 
approval. 

The (Commissioner states that a redraft 
of a mhosure looking to this leform wfil 
with the Becretary's approval, be prepoxed 
and presented to Congress in a short time. 

Bdenttfic liiirmry uul Otlier Hnttcn. 

A oorotdet© reorganiaation of the Boieo* 
tlfio Library is eontemidated by the Cotp- 
mlMdoner, who states that' a olassifioatiwi 
flf the enormous amount of foreign ptrt»- 
lieotit^ including patents and wwlit ef 
referenee, and book* great vohte to 
attorneys and examtners In their Omm# 
for anthripations in the arts, is an (nwite 
rnssity. The OoflraiiMlomNr lb 
(btows of having the whole sahtoN 
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B 4igMte4. w tbal it wtu be from dertruodon by fire wbloh tbreatesa SXOXITTLT PATS 
lelMible nod thereby do »w»y the valuable arohivos of the Patent Offloe, noMo.T 
expeoee and lore of time. and the low of which would work irrepar- with the iDventon ti 

imierfoner aetai for an additional able dama«e to the oommereial IntereeU of 11**8, cl'i?* 

i in, due work, and atoo requeete thie country. Connidoring the fact that — 

e In the foroo of twadators. there it a net eurplut in the United States Electric. 

OrttfirTiiTiTi and Tnatieo. earned by the Patent Offloe and Am'oMATic bwiti 

by ‘be inventors amoundn* to -na*. AU,.ny co. n 
T he Fourth Conference of than seven millions of dollars, the T 

^^oati States h^ in Buei^ Alrre in CommisHioner believes it only fair that part. llT - "a 7;.o''l.u*"s 
1910, the Corf^ not this sum should be expended pTMiouiaMv 

of the Int^ation^Unlon for the Protet^ the tu^Sishing of larger and better a i-ver .....abu. by h, 
tionof Industrial Pro^rty, 1911, are both ^th modem facilitire for the ■aovabiemthooppo.it 

nderred to by Mr. Moore ae being pro- f^reo, which would then be in a position 

ductlve of much good in the hannonlxlng accomplish the best possible results in , 

Of international relations with H«*rd to inventive 

patents, tradt^marks and oopynghte. The pu^io pays the total cost. 

three oonventioos adopted at Buenos Alrw This U a matter in which the whole 

were prepored by Mr. Moore and are is inten<sted and it should be the 

strictly in the interest of the manufaotui^, determination of every manufao- 

inventors and authors of the United turer. merchant and inventor in the United 

fttatos. There th^ cmventions have all states to aid h. every way possible, within 

^ approved by the United 8ta^ his power, the building of a newer, greater »<- 

Senate and are awaiting ratification by the ^ / 

twenty Latin American nations repre- \ .\ /O 


mXOXJTTLT PATimH HmtHTIOin. 

These roinmns sre open to sll patentees. Tbs 
>tiees are Inaerted by iperlal arranfemeot 
Ith tbs Inventor! Trrma on application to the 
(Irerttslnx Dspsrtment ot the BciSKiiric 


, tborongbly aeparat- 
I that only a small 
led out throojh the 


Notes for Inventora 


rented, several of whom, it is understood, / 

have ratified them, and others still have Death of Ehcaminer McKee Z 

them under consideration. w-v w /// fo.- 

The oonference at Washington to amend U M. McKEE, an aeaisUnt /jJ ^ // 

and consider the Pans Convention of 1883, ^fixammer in the United SUtee Patent Ug / 

was attended by delegates from forty Office, died at his homo in Washington on /fgj 

nations, including nations adherent to U.e November oth. Mr McKee was the oldest /4^W 

Paris Treaty and those speciaUy invited to e’=arainer on the foret,, being in his eight- ^ 

participate, but who had no voting powers y®*'" native of Hanover. — —iaZ -Jd. 

Important conventions affecting changes ‘ hautauqua Couu‘y. Now York, served in automatic switch 

in both the patent -nd trade-mark laws ^^y of 0*® Potomac during the civil 

were discussed at the oontoreuoe. and the ®n enviable reputation as yeia.dina 

final convention was adopted and signed « i^ftcher in Iho Washington public reh.MjIs, moicnifnt or rendering it .niggiBh the 
by the delegates subject to the ratification ”P supervising principal of ,des being that when th, .witch lev. r i. n. 

of their various governments The Ian- '>no of the prominent school districts In «>><> «f it. cur.me p.,Nition. it ci.,.e. one 

giiago of the conforenoe was French as | entered the Patent Offi.xt ns an ***„**,,*„Y“ , "and^automairaul' u "J » 
provided by the Treaty of Pans. assistant examiner and for many years ^ p,^ herewith ,‘«n, 

Mr. Moore, who was ohairman of the ®“^ n'rhe. the l. rer occupying it. .rtreme p..»ltl->n 

American delegation, states that it was the ®nd hinges While nearly eighty years of t« the left and do.ing one of the cireuiis 
announced opinion of all the delegates he did not seem an old man. having a * oixaphiiu.K hani.i.e can -k o Ca 
prerent that it was the most successful bright, alert manner, a clear active intellect i 

oonferenee of the Union ever held Ho »nd the appearance of l«ing ten years 

ahatea that aside from the very desirable ‘'nder hi« real age. He was able to per- article at cheap pri,,- ai«i r«Kii.v cani.d i.. 

ffflanges of the laws of nations relating to fot™ hia duties in a most satisfactory mao- minimUing the .p«c- ..ccupWd in packing | 

patents and trade-marks, there is another ««■ «P t« his last illness of nearly three *** ,“““ h;”,, 1.17'?“,,",' I 

important underlying reason why these months Ho was genial, kindly, possessed ,[,p ,,,p and fur 

conferences are desirable. They bring the ability to make and krep fnonds, was by pruviding a yi. iding handi.- whi.h, m 
together men faraiUar with the subjects to fkiUful in his business, and able to do a parking, can Ik- hroughi i., contact with th. 
be disotissod, who become well aoquaintod man’s w.nk to the end and will bo gr.«ktly “*6 can. tbu. aioldln* any projecting 

and talk over their differences not only in missed by the many who had business in 

formal session, but in private oonvorsation, bis special classes of invention. interest to Farmers, 

while mingling aooially. FOUiiNti iiAi knikk i.ithkuL Oitin, 

During the conference the ('ommis<noner wi t / i a t'liainicra, ind Th. ohj.ii in thiH impi.n.'- 

roceived a cablegram announcing the pas- mveniOTB ment i. to provide a ..oi.d ,on.t,u,-ti<,n of 

sage by the Qerinaii Reichstag of a law La^p „ , Wmmer.-.John Tn.r'h.' hldlc*^.' til wl'l.r'??!!" 

upholding tho treaty between German V and patented (No '« ■••'» i" -ctuai u..^ th. hi..d,. win i... 

the United States, providing that patents i oo4,96fi) a bed warmer which includes a 

of American inventors should not be ^ 

revoked by the Gcrmim government for 

failure to work or manufacture the same m 

Germany within four years provided, how- 

over, the same is manufactured m the ^ 

Unileii Stales in tho same penod of time yZ/_ / 

Mr Moore ptrsonally negotiated this Imitation Air Voyage. In a patent (No /Y^ / 

treaty with Germany and in addition sue- 1,00.5,001) Robert Maofarlane Murie of 
ooeded in accomplishing the revision of the 1 Invercargill. New Zealand, provide an 

Uws of Norway, Sweden, and Switseriand, , apparatus for priKiucing the iUnsion of 

so that tlic manufacture of ijatented in ven- j leveling in an airship The apiutratus *oiiiivn itav kniitk. 

tions in those countries by United States includes a dark room, a lift to support 
oitisens is not longer required in order to the passengers which is caused to move 

iustaiu their patents. It U thought that , uP. down and sideways in the dark room ,'rl“o,,"t„^ii.mi'' ihlop^-r 

several other countries will speedily follow A soreen is arranged in front of the passen- " ti,,' hi’ac.. at it,. p...pcr 

this example. gers and moving pictures are projeotod on p„i„t and th,. handle being procid-d with 

the screen, the moving picture device and hand Imld. f.ir ..inv.'Ulpnn. in manlpulHtlng 
Urimt Need for New^narters for the being oonmsstod together so they ‘i*® '‘“•f®. ■•■''«“« bcina pr.>vkipd for ii..utin* 

PatMt Offlre. ij, nnison to heighten tho ';„rt‘,’onrnf'”'ho'’'td«d.."' Th? Zcom- 

As a climax to his other very strong and illusion. panvin* vi,>w show, the knir.- with tho hiado 

well^mridered rreommendations, ' the combined Aeroplane and Parachute.- 

Commi^oner reitoratre will, renewea w.lliam A. Crawford-Frost of Baltimore. " M\.'h?! '8trrB.r'‘w?chiu 

United States gj,ip improvement in which a supporting »idp . d.'.ic,. wh.r..in all uhratine pan. aro 

Offloe. He offers in his rop^ two remodies provldeti with openings and a «Hn>inst..d, the pram b. i,.s .. parated by car 

for the ov^rowd^ and whoUy in^^ p,»raohnto folds upon the top of the plane 

qpute conditions that now ^sts. e ^ openings and opens upwardly Utp t-f ttit-t t 7 1 7 rr-rr ? 

tot i» a oompiet^modeli^ of he present ^ ^ as a para- j R? H 

^Idm* in socordanoe with pl^s which \ ff 

be has drawn up and which have been • JF I \| 1/ 

apppored by the Supervising Arohitect of A Cenerete Floor With OIom Bbsefca.— ewea i f i 

the Treasury and the Ar^lteot of the Capi- Henri L J Crochet, aimgnor, of Paris, 

hoi The tieeoiid is the oonstruotion of a France, has patented (No. IflOS.fill) a A-A 

tow hniUHng On the site immediatdy readily removable paving block for rein- 

north of the library of Oongtese, and which forced concrete floors, which is of glass, * ' 

ntte oofitenlldated by the Daniels bill, and has an external thread and is formed "•'PAB^'roa- 

iniroduited in the eirt Ooagreos. in ite inn« end vrith a light recess which dis„. n.in* with n«i«,. 

The <>»tetidssiaoar urgoi many excellent is adapted to receive a spanner m that ..iiminatin* tin. *r,.at atrnin .m th,- ra.., tiB- i 
ioHMiWi bt iMpiport of Mi «imtetitios, not the block can be conveniently turned when ai.m of vibratin* or roriproraUns part. A i 
ot iriii ik is tlw daaeee it is desired to remove it vertical longitwiiDsi section is shown in the i 
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(iiinrlnK IIIUKtra- L>r rtindlly dlapom-d In poaltlon. HlBTOBIOAL AtLAS. Bj Wllltua SlMphetd. 

'“«*> ‘be window. CYLINDKII ouiNniNii UACRiNB.— Bp- New York. Henrjr H«U A Oa, 1»1L 
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Lert'KtlnK maps. howeTisr. arc those soowlni 
the rarlous Routes of the Crusaders, tha Ec- 
(lealustlcat Maps of Europe; the rerjr Intenat- 
InK iiiap sbowins tbs routes of the Medlmral 
Commerce ; the tioats of the Medieval unl- 
teraltles; the Medieval Commerce of Asia; 
Plan of a Medieval manor ; the A(e of Dls- 
eovrry, thv Principal Rests of War In Europe 
In nil Centuries . the Growth of Russia ; Na- 
[(Oleon's Csiiipalgus , the Unlflcatlon of Ger- 
many , the Balkan Peninsula . the Common- 
wealth of \uatralla , the Partitloo of Africa. 


rooka hare foriusd from their materlsla Mtog, 
pressed together tinder the ground by the 
weight of the earth above thorn In tho lung 
agea of tbs past 

(12669) A. O. Mkg; I am aabitnwd to 

ash you, but can you tell me the speed at 
whleh air at 00 dogreea and 16 poands wuuld 
rush Into a perfect vacuum 1 I cannot And ttie 
InformatlOB in two ancyclt^pedlas mir two hooks 
on pbyaica. A. You need not be ashamed to 
aak at what velocity air will rush Into a 



To Mothidk. Dy Marjorie Benton Cooke. 
Chicago Forbeg A Co., 1911. Prloe, 60 
cents 

It U seldom that one can wbols-heartedU In 



tbs mode most effective with such a theme 
and treatment For all mothers, and for all 
children of mothers, this little gift book must 
strike a true and uplifting chord. 

Tub Hindu-Aiubic Numebau By David 
Eugene Smith and l>oul8 Charles Kar- 
pinskl Boston ainnACo.lBll 8vo . 
160 pp Prloe. |1 26. 
or ull the numerous published monographs 
on our system of numerals, none ran bo said 
to present a (omplete history of their origin, 
adoption, and adaptntlon Tho libraries of 
Europe and ArnerUa have been sosrehed In 
pursuit of the Itiforinatlun embodied In "The 
Hindu Arabic Numerals," and ell avallablo ovl- 
deme has In 1 11 carefully weighed and passed 
upon The result la a reltahlo and fairly com- 

U known of the origin of the characters, the 
eerlli r use of the place value, and the Intro- 
duction of the rero. to the development of the 
system ht the Arabs and Us spread over the 
face of Pm ope When wo CoDSldor that this 
system han been In general use for but four 
ctnturles, and when wo reallgo the anaslng 
elumslness of the Roman characters which It 
displaced, we iinist approach Ita history with 
an onhanred rosp<-rt and with an Increased j 
gratitude for what tho system has dona for 


time thn wheel mu 
cniuferenee When 
from the top It Is 


the wheel, just 
amater of the w 


he mark Is half way down 
In front of the hub, and 
up agaiu It la behind tho 
aek the whole diameter of 
It went up the whole dl- 


forwsrd and barfcward, aa 
huh, and moves along w|i 
whole Tho fact Is, If t 
slip, tho mark stands still 
It Is In contact with the 


It rolls around lU 
h the wagon aa a 
le wheel does not 
n the ground whih' 
ground The fact 
le top of the wb««l 


ter md Of tho 
In pulling thn 
graving shows 


system has been In general use for but four 
ctnturles, and when wc realise the anaslng 
elumslnesa of the Roman characters which It 
displaced, we must approach Ita history with 
an onhanted resp<-rt and with an Increased j 
gratitude for what tho system has done for 
our civilization 

Tkxt-Bo(»k of MecnaNics By LouIb A. 
Martin. Jr Vol III Mechanic* of 
Materials New York' John Wiley A 
Sons. 1911 12mo , 229 pp. Price, fl-M 
net. 

The author gives os a teirt-book of BM- 
chaiiles, designed for colleges and techalcal 
schools. In four volumes. "Rtttlcs'’ and “Klne- 
niHlIea and Kinetics" have preceded this, while 
“Applied Methnnlrs' la In preparation. The 
aim of the st-rles Is such an arrangement and 
prewnution of Us subjeeta as will encourage 
the stud( nt lo reason as well as to memoriae 
— to prove for hliiiself, Instead of Simply ac- 
cepting statements and solutions. The vari- 
oua strisses and strains are classifled and ei- 
plained In this third volgme, and diagram- 
malic sketches and notations lead naturklty 
I up to the appended exerclsee and ekaaiplea. 
The answers to the Interpolated problema are 
given together at the hack of the book, and 
there are Imtween forty and dfty rovlaw prob- 
lems given with the object of refnMhlJig the 
meinary and llxlng prlncjplea IndoHMy hi tka 


moves forward twice as fart as the hiil> movea 
The mark movea backward, as se<<n from the 
wagon, from the time It U on the level of thn 
huh moving down till It Is on the level of tho 
hub going up, and forward during the rest of 
Its rotation. If you would see the actual 
path of a point In the clreumterenre of a roll- 
ing wheel, take a circular plere ol board and 
faaton a crayon Into a bole at Its edge ; then 
roll the board along the chalk tmogh on a 
school blackboard In such a way that the 
crayon may trace Its path on tha blackboard. 
You will have the curve described by the point 
of thn wheel along a vertical surface, just as 
the wheel traced Its cunfo In the Mr. 
curve Is called In mnthciBMlea a 
iria donbOesa And a pietdrb Of >« 
dlottonary. ThU lustlar ' aeams 1^' 
great deni of dltcuosloD We are hMjgad\ tp 
print the eiplanation very frequently. ' 
(1S668) J S IC. wk»; 1 *m Curload 
to know why. If the secondary letmlnala of d 
tranaforroer are open, there Is ,iio apparent 
flow of current In the primary wMfai|» For 
lustance, , take a hel|.rtttflii|g trahaformer dw-’ 
algned to work on llO-volt altematttiig CTHflMt't! 
at 60 cyclea and to step the current dowv’lfoA 
volts. If the aecoBdary terminals were opes 
w« detected no eurrent flowing through tha 
primary, but when the seeondary was closed 
our tastrument showed a flow of curreiit Ik 
the primary. If yon can give me the resacn 
for this In the columns of your paper J will 
be under obligations to you. A, V^en the hee- 
ondaty circuit of a static traoeformer la op« 

It I* perfectly Idle, no curreht ia dewtag 
thrkngb it and no thdactobee eiriaU batwaaa 
the pritnary and the eecondary. In thia twad 
tha primary acte almply aa a chehe epjl, a»A 
«io iBdoctkaee of the primary apod ItaeW ciitd 
the edrrant in the primary down to d au^ 
*«tor. Id your itttit Mi-ftoghw tmiMieditor-. 
It M.tM aeaoU for yawr IddtriHMdi th 4mA . 
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v 4INM Imw« m bvMtiaa wtiiAh ytm «rfali to 
Wt^ y«a «*■ wHm twlUf ««1 tnidtr «• Miuia 
W Co. logr tivim {• rMsr4 to tlw wor oi 
•ktoioiM protoMioo. n«OM «Mii or * 

MMoi ot 3 H>ur io r ootiu o onet • J m r ipn ao ti 
dovica, •xphuoia^ iti oprratioo. 

Ad oonnoumottioM or* ftrietly ooajEUoatiol. 

vatt pnotiec. cKt*a4ia< «r*r • period e{ 
tMre dua lixty jreere, caeUae ua ia aaar oaaaa 
W Mlriaa ia rafud to paUatabitity a'ithowt aay 
■itpwii to tba ^icat. Our Head Book oa ^taatt 
ia laat fraa oa raqoaat. Tkia expl aiaa our 
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O A T EN TS 


New Practical Books 

Popular Hand Book for Cement 
and CMcrete Users 

By MYHOn H. LEWIS. C. E . aed ALBERT H 
CHANDLER. C. E. Oetarc, 430 paoaa, 126 lUaaa. 
liaea. Rrfca. O.«0. 

4 A coftdte and 
caapreheoflve treat- 
iae on the princqplet 
and methwk em- 
ployed in the man- 
ufacture and uae of 
concrete andktpro- 
ducta in aB dutea 
of modem worlH. 
It is a standard work 
of reference cow- 
ing the Tanous uses 
of concrete both 
olainand reinfarced. 
Ewything of value to the concrete user is 
pven, inchKhng kinds of cement en^fJoyed 
in coostructioo, concrete archilectare, nupec- 
tion and testing, waterproofing, coloring and 
naintiog, rules, tables, working and cost datA 
It is a thoroughly practical work, dearly 
written, systematic and logical in ks arrange- 
ment, bro^ in its scope and gives a hi^ 
expianatian of, and a clear ms^ into the 
fundamental prinoplm employed in concrete 
design and cmntruction. The practical value 
of tM book is enhanced by over thir^-five 
useful tablet, and conciie statemenla of tuiea 
and methods. 


Drop forging. Die Sinking and 
Machine Forming of Steel 

lOSCPH V. WOODWORTH s>(-r irf •Oin. 
TWC««ir«eiiMMdLlw.''Pwi^ Di. «ad Toek 
faMwiSseli fS h 6 m«o. 340 

300iii»nS.iii. J*rSc«, gJT.ao. 

9 A complete 
practical treatise on 
the hot and cold 
madiine {ormkiif of 
•tool and 'ma mto 
biidied dumes, to- 
gether with the 
4oois. diet aig] 
chkteiy invot^ in 
^ madufacture of 


I fflumajumbnir^ 

I [The editort are not retpantible for 
\ itatementi made in the correspondence 
column. Anonymoui communioationa 
cannot be toneidered, but the namea of 
eorregpondenta will be withheld when so 
desired.] 

If the Son Were Snddotly Extin- 
guidied 

To the Elditor of Sciknvific Ambbican 

Probably many readers of the Si iicn 
TtPio AjuaiOAN have wondered what phe- 
nomenon would appear were the sun to 
be annihilated Instantly Many, I aup- 
pose, thought that the light would be 
shut off immediately. 

With the following explanation and 
accompanying diagrams I shall attempt 
to show what the result would be. 

The diameter of the sun Is known to 
be roughly 866,000 miles, and the speed 
of light to be 186,000 miles per seiond 
Now, while the light of the sun appears 
to come from a disk, It really comes 
from a curved surface, the center of 



botandcoldpressed 
parts bom bar and 
dMOt nataL It is a conprehcMive and 
nmfem work, wntten b« an egqpeit. and 
tmatinf {% on anodarB shop practko. pip- 
oetMo, nMOodi, Mdmes, took and deta9i. 

^ny of ^Kse hool^ will 
h Mnt, postpaid, on re- 
^ odoetBsed price 


which Is nearly 433,000 miles nearer us 
than the edges Let A. - . A' be the visi- 
ble portion of the sun, (The figure Is a 
cross section ) Then the light from the 
point B has a shorter distance to travel 
to the surface of the earth by 433,000 
miles, or more than 2 3 light arronda 
Therefore, the light from B reaches the 
surface of the earth 2 3-+- seconds before 
the light from A, A' 

Now, supiwslng the light all over the 
sun should cease Instantly The light 
from B would atop 2 3+- seconds aoonrr 
than the light from A, A' 

Therefore, If the sun were suddenly] 
annihilated. It one were observing at 
the time, about eight minutes (the time 
light takes to travel from the sun to 
the earth) after the sun would appear 1 
black at the center, gradually Increasing, I 
until 2 3-+- seconds after the sun began 
to grow black, it would be entirely in- 
Tlstble. 

Viola, Idaho. K. M. Adams. 


Why do Not Hainan Eyei Shine 
at Nisht? 

To the Editor of Scucrmnc Amkkioan 
When hunting at night, one can see the 
eyM of animals shine pale green or red. 
when artlflclal light In directed on them, 
the same Is seen when motoring at night 
I with sheep, cattle, dogs, cats, etc. But 
this Is never seen with human eyes Why 
Is ItT The eyes seem to lie made exactly 
alike. I think the above subject has 
never before been dlscuased, in tact, when 
T speak to anyone about U they eay they 
have not noticed It. WAi,TKa Wikanb. 
Surrenden Park, Pluckley. Kent i 
rVour queetlon *'Why do Not Human 1 
Ryes Bhlne at NlghtT' 1c not difficult to 
answer The coat of the eye which car- 
ries the blood vessels, otherwise known 
u the choroid coat, Is locally differen- 
tiated Into a structure called the tape- 
turn. This tapetum, situated on the back 
Iiortlon of the choroid coat, varies widely 
In dttterent anlmali. both In appearance 
and detail of structure. 

In the cat the tapetnn, formed by a 
taytf of ceils oontalnlng eryntals, is of a 
brilliant blue or green color, and it la 
tbs reflection and tnotdcut Irldcweenoe of 
light telling on this area that wnses the 
eye to ishine*’ In the so+iaUed dark. 

I have kept a oatk era preaerved In' 


No Skidding 


No Rim-Cuttin 


10% Oversize 



Note the 
Double-Thick 
Tread 
Note the 
Deep-Cut Blocks 
Note the 
Countless Edges 
and Angles 
Here’s Your Ideal 
Non-Skid Tread 


Over 700,000 Sold 


When you go to Iniv tircc, pltjawc 
conwder tlioHO facia at>out (ioodyear 
No-Rim-('utt)r<e 

Tlio dcrnaiid for those tiros, lu tho 
past two yoars. Las incrtiasod by .')<)(J 
[HT coat. 

That di'inand has coiiii>ollod us to 
inoronse our cnpaoitj to d.SOO tiros 
daily . 

0\er 700,(HH) haNo Issm sold to 
date. As a rosult of tlioir iiso— on 
tons of thousands of oars - thost' 
tiros now oiitHoll any other tires in 
existence 

Those are the tin's you are l>ound 
to hiiy when you know- the facts 
alrnut them 

Millions Saved 

No-Riin-('ul tires won tlx'ir amaz- 
ing prs'stige by cutting tire hills in 
two. They have Miveil motor ear 
owners many millions of dollars 

These tires are the tiiial result of 
1.3 years spent in tiro making Jvleu 
can never make tiri's any better 

Then, our patented features make 
these tires proof agaiiisi rini-cuttiiig 
With the ordinary tires — with 
olinolier tires 23 per eeiil of all 
ruined tires are rini-cut A punc- 
tured tire may he wrei-ked in a sin- 
gle block. 

Out of 7(X),tKK) of thesi' jiatenmd 


With these tiros you savo nm-ciit- 
Jiig You savo tho blowouts due to 
iverloaiiing You got extra capacity 
without extra cost For these pat- 


Now Double-Thick 
Non-Skid Treads 


our n'gnlar, vuleanizi'd onto 
regular tread. 

This extra thiokness iH'rmit. 
doej>-cut bliM’ks Those hhaiki 
made of mmioniM'lv tough rul 
They present to tho road sui 
(silintless edges and angies 
they don't soon wear down. 

Danger of puncture is n'dutw 
per cent by tins double treari. 

Each block widens out at the 
so the strain is distributed over 
as much siirfaci' os with a sim 


out Thatworrv 
and expense is 
fonivor avoided 


GoODi^fEAR 


No-Rim-Cut Tires 


Rim -Cut tirv'S With or Wlthoat 

are 10 per cent I 

oversize. That 

is due to tho fact of tlie hookies* base 
These tires are not hooked to tho nms 
That means 10 per oent more air 
— 10 per oent greater carrying ca- 
pacity. And that, with tho average 
oar, adds 25 per oent to the tire 
mileage. 


Wlthoat Non-SIdd Troadt 


'roads No-Rim- 

1 tin's with 

Non-Skid ti 
d to nm-cutting, an en 


Our Tira Book, basod on 13 y 
of tire malriwg, is fiilod with fact* 
should know. Ask u* to mail it to 


The Goodyear Tire & Rubber Co. 

First Street, - Akron, Ohio 

Bruwhm aad Aaea c i*. in 103 PrindiMl Citi«« 

W* Make AU Klods sfRnhbw TItm, Tim Aem**wU* mmd R*o*ir Outfit* 

Maim Caitadian OfHee, Toronto, Out Caaidian Factory, BowmanvUls, Ont. 








SCIENTIFIC AMESIfitil 




Big profits ujeti«for you 

Tins IS 7'oiii Thumb — one of the famous en(tines in the I H C line 
Tumi Thumbdevelnpi mure than one-horse power. In the shop it will operates 
latlii , drill-press, emery grinder or other small machines. It is powerful enough 
to iHimp all the water needed on the ordinary farm — will run the cream sepam- 
tor, grindstone, bone cutler, chum, small corn slieller, washing machine, etc. 

Thu little work saver is exceptionally simple and strong and will mve steady 
Cl onoinical |>ower for years. It is an I H C through aiul through. It is made 
of the same high grade materials and is hnilt and tested m the thorough 


I H C Gasoline Engines 

Tom Thumb comes all complete, including 
governor, spark plug, batteries, tools, etc. 
No water tank is needed. The cooling is 


Batianal HanretUr Caapaay ef Aaerka 




A Home Made Alternating Current 

IvfntnT MTt Supplement 1 688 (or a good, clear article by F. E. Ward, 
UJI E-E-. OO the makmg of a oa«.wi^th hone power altaoaticig 
cunent motor The motor can be constructed by anyone o( ordmary 
skill m the use of tools who has access to a screw-cutung lathe 
with a swing of nine incbei or moR. The motor u dcagned to run 
on the 100 to 120 volt, 60-cycle, tingle-phase alternating cunent 
cuctut, DOW ra wide-spread use for th« lighting of dweiluigt. The 
MUNNACO.Inc. motor will drive a 16-ioch brass (am a im^ lathe, or a W- watt 
mnn .nnt.J ’ ‘Wn'o •« generating three* currenl (or charging stornge battenet, 
361 MOADWAY unj m almoet any kind o( work that can be done by 

NEW YORK one-man power. Order (torn your newsdealer or (rom ua. 


Before 1 
Subscribing 



f for your perio(iicals, you should W'"" 
see our Catalog, containing a 
list of 3000 magazines and club offers, at 
prices that will surprise you. 

It is the handsomest and most complete Magazine 
Guide ever published, filled with all the latest and best 
club offers at rates, lower than you think possible. 
YOU cannot afford to be without it. In ordering your 
magazines, be sure you use a HANSON catalog. 
Accept no substitute. The name HANSON stands 
for promptness and reliability in the magazine field. 
It u. so accepted by all leading publishers. 

TilS CATALOG FOR 1912 is FREE lor the asklBq. II wIU 

SAVE YOU MONEY 

8^ Send U8 your namo and address today. WeTl do the rest. 

J. M. HANSON MAGAZINE AGENCY 

240 Hanson Block, Lexington, Ky, 

FILI- IN THIS COUPON AND MAIL TO US 

J, M. HANSON, Lexlnoion, Ky. k 

m* fRKE of pxptnpp to me, this Catalog for 19 12 I 



glycerin Jolly for five years, which atiU 
shows undlmlnlshed iridescence wlwm a 
ray of light U allowed to fall upon Its 
topetum The eye of a horse kept t«r B 
like period gives the same result 
In man the tapetum Is Insignificant, , 
and therefore the phenomenon of ‘'shin- 
ing” at night la not observed. Between 
the tapetum of man and that of the oat 
we find all grades of development in the 
other mammals, and a critical examina- 
tion win show that the degree of ‘‘shin- 
ing'' In the dark will vary according to 
this development R. W. 'Towkk, Curator 
of Physiology, American Museum of Nat- 
jural History, New York.] 


Association of VariaUe Btar 
Observers 

To the Editor of SciKurmc Americait: 

Notice In hereby given that an associa- 
tion of variable star observers has recently 
been organised in this country. All those 
Interested In astronomy possessing tele- 
scopes of three Inches aperture or larger 
are cordially Invited to co-operate In this 
work. This plan bos received the Indorse- 
ment of Prof E. C Pickering, director of 
the Harvard College Observatory, and 
monthly reports of the work of this as- 
sociation are sent to the Harvard Ob- 
servatory Here In an excellent oppor- 
tunity for observers to render science 
practical aid, and use their telescopes to 
good advantage *1710 work Is not dlfB 
cult, Involves no matbomatlcg, and re- 
quires no experlonce Those desiring 
further Information respecting this lino 
of observation work are requested to ad- 
dress William Ttlxr Olcott. 

Norwich, Conn 


Zeppelin’s “Schwabea” 

(Ctmcludea from page *7t) 
honored aeroplane rudders, fore and aft, 
were removed — quite a revolutionary 
step, because they had always proved 
efllclent Onlv one set of them was now 
attached to a more graceful single rudder 
frame at the extreme rear, where they 
were combined with vertical rudders and 
cleverly supported by the stabilizing flns 
It was found that thus friction and head 
resistance was cut down, steadiness Im- 
proved and the efficiency of all rudders 
wonderfully Increased, for the big ship 
could now be turned completely within 
a circle of only 1,600 feet In diameter. 
It was surprising that the lifting power 
of the ship suffered nothing from the 
removal of Ita "aeroplane*;” the kite 
effect of the smooth cylindrical hull so 
well replaced theirs that Instead of fall- 
ing below the floating power of the 
"Deutschland,'’ that of the "Srhwaben" 
was essentially Increased by her greater 
speed The Inefficiency of an aeroplane 
which Is very long In Its line of motion, 
Is Improved In a dirigible by the small 
weight It has to carry dynamically per 
square foot of Its Immense surface In- 
cessant experimenting with proiiellers Is 
going on In the Zeppelin laboratory, and 
the ‘‘Schwaben's” large four- and two- 
bladed ones showed Increased efficiency. 
The brackets holding them were cleverly 
robbed of much head resistance and 
turned Into useful and ornamental steady- 
ing flns by a cloth covering Structural 
strength was Increased at ■ the essential 
points The cars and the cabin were built 
of corrugated aluminium The size and 
strength of the pneumatic buffers under 
the cars was Increased The success of 
the "Schwabon’s” many passenger trips 
Is not only due to her own greater power, 
but also to iierfected methods of hand- 
ling rigid dirigibles There are me- 
chanical docking devices In th« new 
sheds which hold the ship securely until 
It Is safe In the open air, so that It may ■ 
enter and leave without danger. A rail 
on each side of the shed runs far out 
Into the open through each of the doors 
at both ends Each length of rail li 
made of two narrow channel plates, 
rivetted together back to back. Two sots 
of rollers run on each rail, each sot 
bearing against the underside of the 
upper flanges. Pour steel cehies depend- 
ing from the airship’s frame can be made 
fast to the four sots of rollers and may 
all be slipped simultaneously. The two 
rails are so for apart that a dtrtglble 
lashed to them cannot bs tW«y«d if It 
has sufflelent lift, and this may he db- 
tsteed by rmaoTliif p awiiofsf e mi Ui- 


f Underwean oofoe and indef' 1 
' wean go but “JAEGER" ' 
goea on for ever! Ifyoubaute 
not yet wintered in Jaeger 
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to begin. You wfll thank us 
later for urging you to k. j 
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STbNclER 

A liquid cement coedoff for stucco, i 


!§' i rA. during the time that the airship Is 

jr pushed In or out of lU sh«d. Starting 

«r . _ * ai«ht means simply to take aboard 

passengers and ballast after the riilp la 

W r at a safe distance from the menacing I 

f trails of the shed, and Instantly to re- 

lease all the hawsers Bat entering the 
^ yjy Myyjsyj/ Shed with a brisk wind blowing at right 

angles to lu axis and to the rails Is 

imsL s - ■ 1 * „ dlfflcult. In this caee the ship Is 

Tt MU vUT C 01 U|n 6 t 0 HIM Ot halted In the open over the track, polnt- 

Tvnxerproonng rrOOU^Ss Jg fastened to the rollers nearer , 

Dmsgipps»ss<sfmar rnmiwsimlu- the shed on the windward rail, with i 
« f ^ this set of rollers as a fulcrum the ship ! 

SetClllim and Technical l« worked around by pulling at the rear / 

«h- - J - -. • end. steadying It along the sides, and | 

' ramC trOOUCUy we are ni simultaneously pulling the lee side down, < 
U «- nMMhuwM wmm until it becomes parallel to the rails 

Mt position to tolve your Jt ,, J^en a simple matter to fasten the I 

remaining cables, unship passengers and j 
— -T — 1 -“it r-r r- tf n ballast, and roll the ship os safely into 

the shed as though it were a train of i 

railroad cars | 

It may be worth noticing that this de i 
vice Is the same, though more primitive ] 
and stUl depending on the co.operatlon ' 
of a great number of men, as the one | 
suggested In the Scientific AntsaicAN I 
directly after the accident to the j 
TSta jm- CON "Deutschland II." j 

equal Importance to the docking of ' 
these big ships Is their safe anchoring ^ 
A liquid cement coadag for stucco, con- where there are no sheds. A safe anchor- i 
Crete and brick, — applied with a brush. *«« o^er unobstructed grounds, mostly J 
Uniform in color results. Absolutely Pwade grounds, has now been prepared » 
dampproof. Weather resisting. Does ““ «’'«'•>' Oerman city The ; 

not chip off, crack or peel like paint k" JV* ***« 

n— ,1.. method by which In the past severe 

Becomes an insepar^le jurt of the wall, g^^jig occasionally have been weathered 
scabng all pores and filling hair erwks, ^ ^^at the plvoui , 

giving an artistic flatfinish as hard as flint point around which the ahlp freely 1 
swings Into the wind’s direction la now 
not on the ground but In the ship’s own 
frame Evan with the short single bow 
cable formerly used auccesefully. Jerks 
which strained the frame and the cable 
were not entirely avoided In gusty winds i 
(Too much play for the bow In the acci- 
dent at Limburg snapped the long cable 
> and freed the ship, though it did net | 
damage the frame ) I 

In place of one cable there are now 
four, giving greater safety They are | 
part of the ship, and may be seen hang- ' 
lug from the bow They are fastened to j I 
a ring that pivots around a strong pin In < 
the reinforced framework To anchor 
IVSEPTICOTC *^’P' made fast with their j 

' free ends to four heavy cubes of concrete, 

A flw, washable, durable, sanitary, dec- each St4 feet In diameter, sunk Into the 
orative finish for interior walls. Perfectly Rround. and so arranged that the four \ 
aseptic and sanitary. Easily cleansed with radiate towa^ them from i 

. their pivot on the bow. Thanks to Its I 

soap and water. Mwt artistic in appear- around the ^ 

ance. Manufactured in great variety of jj^lg „ , 

nnu. Applied on interior surfaces of pla^ smoothly as a new weather vane around 1 
ter,oement,brick,wood, burlap and metal. * steeple Dnshipping ballast at the bow 

TRUS-CX)N SNO-WITE t 

An enamel of the very highest quality for ^ ^ 

finishingintenursurfacesof wood, metal. Weather Khmucs at nOBM and ^ 

plaster and masonry. Produces a finish Abroad 

with a delicacy of tone, softness, white- (C(mciu<k(i from pops sn.> j 


Why Nelson’s Is Known As 
The Perfect Encyclopaedia 

There Are Four Conclusiwe and Common Sense Reasons: 

“I Cannot Grow Old " 


a Aecmi«F- Ttiere arc three 
permaiwnt aditoiial (UNa nuilnUliied 
by Nelaon'a-oneln the United .Ststea, 
ana In Oreat Britain, and one In Can- 
ada-headed, aa Bdltor In Chirr, by 
John H. FInlejr. LL ,D., Prealrlent ot 
thoCoUean of thaClty of New York 
Theae three freat BdJtonal Btaffa 
have sathcred atiout tlicm a corps of r 


Bound in 12 Hamdsome Volumes 


laeluded In our current auppleuientari iwirra 
Nelami'a la the only Etu-yclopaeula suppartlns more 
than one Bditwial Staff. 



Nelson* s TSSSi^L, 
Encyclopaedia 

Mad Remmatvlt Burmau for Spoofal tnformatlon 

Afmvv^. aafop^ a^ <ued by U S CoTaramaal DapaitmaDta and by Unlrertibaa. CoDetea, Librariet 

and Schael Boarda Ihmasbeut tha couBlry Knllowintc are niiioni; the I' s IKgurtnicriU itiiil Colli y, ■ now 


Virus. -eoM 

VSEPTICOTg 


Navy DcpaitsMat 
DasMtateat al Jsatica 


D«|M>taMat «F lUto 
CanaB Ual vanity 


National Maataa Library 
Uaivartity af Kacbaatar 
Usivaraity af Califanda 
UalvanHyaf tfaebigan 


Barvaa of Cbaaiatry 
Arwy Service Sebool 
RcclaaiatiM Service 
CUcf Sifaal Offlta 
Harvard Univoraity 


War Dopartaanl 
Weatbar Sanaa 
Knox CoUo|o 
Indian Baraan 

Etc , etc , etc. 


Ital^ ri ipaTlw^MLU^aaJ^JtTL* ^ '*'* •‘^'“‘•r <>f Canada 

TOAIOO anhjaa t a — f ra a lma ovar 1 , 000,000 Oe p ic a— 7,000 iUnatratiom-BM ma^ * **"* ““re 

Caok aaticia la Naitna’a is dear. connae in trenlment, mul eiiilkjdin tlie rcvull. of tlir v< r> hiUjit 
acoOUirihlpatla reiearcb. Par einniph', article* on the llrnt h of hd wnni \ 1 1 u ml the C-oi onatton or < letti yr 
V. of Euland; Flyina Machine* nml Mi>m) Itallwaya. Ilreiidimuylit* amt siibniariin < I mat* uiiii Ci«t of 
Uvlns; Tunnelai Turwnos, steel at)d Iron f onatnu Imn, (Minvliati Sc n m e atal 1 '.vc liothc rapli) Hook 
wociD! PoUasrat Tuberciilonia; Cancer the ivio Consii* In the Unite il Slaliji, Kiiyland, tiernmiiy also 
Ika Claatlon of Madam Tha DvatrucUon of Anatio, Pa-i Tba War Batweaa Turhay and Italy 
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ness and luster that cannot be excelled, maximum and minimum thermometers 
TRIf^./Y>N employee ot the local 

INDUSIWALWAMEL 


A glou coating of whitest white, with often Ill-constructed drug-etoro tbermom- 
powerful light -reflecting qualities, for eler the kiosk amply Justlfles Its exlst- 
treating factories, work-rooms, enclosed once in providing an accurate record of 
light shafts etc, conditions to which the urban pop- 

’ ’ ulatlon Is exposed In hot weather the 

TRUS4X)N FLOOR ENAMEL thermometers in the kiosk read many 
Produces a tough, -clastic and seasonably degrees higher than those ^the regular 
durable finish on all cement floors, rend- Bur^u sUtlon. The following 

Mi.innv»nf niltvnvif romparlson of maximum readings dur- 
ertng th«^ washable, stainproof, oiiproof g „ Washington 

I Js instructive: 

Ttwe-tCeei Vm w n r as flB g Paste, Integwl 

waterptoofing for concrete. Uuimi 

Tnu-Coa Pbrnter Bond, a tUunp reaistiag ()i»wv«t«ry 

point for intorior of expwed wall*. 

1Vna*CMa IPor-Sool, a traorporeat cootiagfor D<«ma Fahraoimt Dmixph FahimbPit 

dauipprodlog ewerior rwuonry. , 07,7 106.0 

Tr«»*C<Hi E ile l weiaa , a ducable artiadc en- g gg 1 lOg^ 

omel for sxterior aurfacea. . , , **. „ 
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ITHOMAS KELSON & SONS, ^ 381-385 Fourth Ave., New York 

jf.nd,ff»Edi«apaSirSS OVER too YEARS IN BUSINESS £.t«Mi.W hi Nm y.rS I S 5 f 

PablUMnsf dw Amneu Staadud Bible — Flodowd by Uuvntm, Theolociod Seromamii >nd OflecM ihruuxfaoui Amrae* 
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STtMIDARD INCORPORATING company, BaxSeeO S FOUNTPENS ^ 
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JHHL li swwVws^ "W hen a brisk wind is htowtog tha dlf- 
liig eiiTflnititfirg jrirtfrr ■ - Ib^lfera&oe between muerrsttory aud kiosk 
ekisfba4li>««.X«t«esaN«fyw« I temperatures is less than showa by the 
s swilte awf s iH i. abov* oompsrlson. The propriety ot mr- 

^ V Ot . g. - -i in- tlflolally Tentllatto* t^ k^-^ plan 

R'nMHHpaLCAIM 3 VWMl 9 |MlV^ in a type ot Uosk used La as^ 

it%,1lstoii>,IUsfc.f»aBy, as dMoribsd b«low~lua been <»»• 
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Here** a 

k Christmas suggestion that is new 

Alto one tbat you will recofuzekt OBcauwoodarfullyiJaMiogafKltmidy — 

I Csn you imaguMamoro acceptable ^ for a aua than a Caiboruadum Razor 
Strop ot aCarborundun Razor Hooe with ki remarkable •harpeniagquaiitiat> — 
Can you imagine a nore appropriate gilt (or eitbei man ot womaa tbao a 
Carborunduni octagonal, atag-bandled knife abarpenei — 

Or fur tbe apoiuman, than a Caiborundum aporttman'a atone in handaome 
pigskin cate votb itrap at ibo back lor faatening to the beh > — 

Carborundum u tne moat remarkable aharpening agent tbe wodd hat eaar 
known It n intenaely hard aod tbarp — preehcidly cruthed diamondt made tnlo 
tbarpening ttonea for every concavabM tnarpemag requaement from the honing 
of a razor to the aharpening of an axe. 

Put up With Ortaatt Catrai In Handaomo Holly 
Covored Boxoa for tho Chrietmam San a on 
and on tale at hardware atorea the country over — If your dealer doean't hare 
them tend direct — 

Don't neglect thii new aod wooderfully appropriate Chnatmaa otfeiuig 
Nt. n-F I^Sharpm. oclatnaal. tabd dck of Cad»ru«lua ^ 

Ha T>-F ICoila Shaiotaat at above woh wooUto hantSo. ... M 

Ni lU-F Calbortadua Runt Hok- very fine aixle&ciml la rxal bot, IN 
He. III'F CarboiruniklB laur ttrcn -heavy weuhl, leauoe telaclad hone. 

kdt, raror cata haaila. traomed with btao apm iwivcl hardwara, 1 7S 
Ma. Ill-F RoundCoiabiaabMiSamtoripottaiMaialaalWnatr-altapftxbelt, IN 
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If New York 
Should Burn? 

I F New York should burn, like Balti- 
more or San Francisco, it would bring 
financial disaster on this entire conti- 
nent. New York today is considered by 
engineering and insurance authorities to 
be in fully as great danger of destruction 
by fire as were Baltimore and San Fran- 
cisco before their fires came. The storv 
of the conflagration danger in New York 
— which, considered as a whole, is grow- 
ing worse from year to year— is told in a 
carefully prepared article by Arthur E. 
McFarlane in the December Number of 
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■ld«re(l. It la a Quaathm. 

I whether the atruotnre with thla awtUA- 

’ oation would answer ao w«U the Xfurpoae 
tor which It la intended; Blnce the pop- 
ulaoe, whose environment the kloak in* 
BtrumentB are designed to gace, does not 
habltuajlly carry an electric tan about 
the Btreete, nor even oontlnnally wield 
the palm-leaf In the busy round of dally 
occupations. On the other band, neither 
is the populace inclosed In a oaat-lron 
cage, and posalbly finds Itself more Com- 
fortable In hot weather than would the 
kiosk thermometers If they had human 
sensibilities; so that the question of arti- 
ficially ventriating these structures may 
be regarded as an open one. 

The meteorologloal kloeks of Hhiroiie, 
In contrast to those Just described, are 
not maintained by the official meteoro 
logical services of the several countries 
Some have been erected by Instrument- 
makers, SB a means of displaying their 
wares; others are Installed at health- 
resorts, as an attraction to visitors; but 
the majority are mere sign-boards tor 
the display of miscellaneous advertise- 
ments, which occupy moat of the surface 
space, the Instruments being reflegated 
to any odd corner that can be spared 
Their architecture varies according to 
the taste of the designer, without, as a 
rule, any regard to the proper exposure 
of the apparatus Some of these stme- 
tnres, eBperlally those erected by the 
municipalities, are most Imposing — to 
look at One built some twenty years 
ago by the city of Berlin coat 7,000 marks 
(ll.eOO) In this structure the Instru- 
ments were installed behind glass In 
shallow unventllated panels, and In sum- 
mer all of them were exposed during 
part of tbe day to direct sunshine The 
apparatus included a mercurial barome- 
ter hung at such an elevation that no 
one could read It without the aid of a 
step-ladder All the Instruments were 
grossly neglected, and those that should 
have shown identical readings exhibited 
Instead the most remarkable discrepan- 
cies. 

Latterly, however, certain foreign In- 
strument-makers, especially In Oermany, 
have turned tbelr attention to the pr({- 
ductlon of kloeke satisfying scientific as 
well as popular and artistic requirements 
Probably tbe first German kiosks to be 
ro.istrueted according to scientific prln- 
cliyiea were those erected In Berlin about 
1891 by the Urania Uhren- und S&ulen- 
Gesellschaft, and known as “Uranlasiu- 
len" (Fig 4 ) These were Intended pri- 
marily for displaying advertisements, but 
contained wcll-conetructed and well-ex- 
posed meteorological apparatus, ventilat- 
ed by a clockwork-driven tan, according 
to the principle of tbe Aesmann asplra- 
tlon-peychroraetor Unfortunately the 
Urania Company did not have a long 
career; tho kiosks were bought by the 
munlcl|>allty. and in most oases deprived 
of their Instruments In a few, however, 
tbe Instruments are still kept In opera- 
tion. 

Excellent weather kiosks are now 
manufactured In Germany, though one 
sees plenty of the opposite kind at the 
“Kurorte" and other frequented places In 
that country The type of kiosk con- 
structed by R Fhiess, of Stegllts, near 
Berlin, Is shown In Fig 3 This con- 
tains a barograph, hygrograph, and ther- 
mograph, the pens of which trace their 
records on a sheet of paper wound around 
a single revolving drum The appara- 
tus is ventilated, according to the Ass- 
mann method, by a revolving fan, driven 
by electricity or water-power — usually 
the latter Kiosks are also manufac- 
tured on a large scale .by W, Lambrecht, 
of Gbttlngen (Fig 1) and usually house 
some of his special Instruments; suoh as 
the "polymeter" and tbe "weather-tele- 
graph." The latter compriees a particu- 
lar form of hygrometer and an aneroid 
barometer, tho dials of which stand side 
'by elde; while underneath Is a series of 
diagrams which. It is claimed, enable one 
to forecast the weather from the Indlca- 
tlona of the two InstmmeDts. 

The Demand for Yonnff Men la 
Electrical EkitfiBeerfaqr 

(Oon/duded /rom gap* 

nontk principles and a eominaiul of fhoao 
p r o ce sse s of analytical rsasoniar vUstf 
can be obtained only by hard itudF. 

' Tbe graduate, who adds JudgBMot and 
gumption to the qualitlae derivod by thsi 
study o< the tnndaonDtal soieiMso uH 
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Sixteen "true storiee,*'* ztecM of Inman ' 
progrew u shown In snSn’s maUng ei 
the nutch) the stove, and other Iflvgn- 
tions which ire most useful to man in 
hii daily life, told to stir and hold the 
interest of the yovng rstdet. 
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eronomica laid down in auch a course hae 
the aaauranoe of being in demand aa long 
aa thla country remains a great Industrial 
nation. In these days, when the Indus- 
trial needs of the land are, growing ao 
rapidly, the demand for electrical engi- 
neering graduatea who come from the 
beat planned and admtnlatered engineer 
Ing arhoola la very great, and, aa long as | 
the Industrial growth of the nation con-: 
tlnuea, the demand will continue to ah- 1 
sorb all well trained young men that the 
schools can Bupith 

An experienced engineer should have 
the ability to coneeive, originate and di- 
rect extended indualrlal enterprises. To 
attain this ability requires many years' 
of mature experience, and an electrleaL 
engineering course that is expo* ted to ^ 
promote th<‘ highest welfare of its gradu- j 
ates must be largely on upied with teach-] 
Ing tho principles of silence, 1 c. the] 
purport of known natural laws and their L 
relations to each other Young men with i 
this sort of a training are not seasoned 1 1 
engineers, but they have the training ! 
which gives them great capacity for be- ' | 
coming engineers and after sufflelent ex , * 
perlence In actual practice of obtaining' 
the hlgliest rank eonsonant with their in- i 
dividual abilities This great eapaeltv ] 
for becoming efflclent englneera through |i 
Ihe seasoning effect of experleni'i-. which jj 
engineering graduates possess, is a 8uf-]i 
ficlent reason for their being In demand.]] 
Such graduates have opportunities forl| 
professional iisefnlneBs In manv branches] 
of electrical engineering 
In telephony the woik is primarily onej 
of unending deUll. but it may lead to 
broad and comprehensive axecutive; 
duties In eonneetlon with one of the great 
servants of eommeroo, and the telephone ■ 
service offers so many opportunities of, 
beneflting the public that it has attracted, 
a great many able men to Its ranks In 
electric railroading is found a rapidly! 
growing branch of service that appeals to' 
the Imaginations of many There are ] 
opportunities In It leading to executive'] 
duties In a branch of Industry that com ,i 
poses the very backbone of comnieree | 
With the present tendency toward ele, trl- '< 
flcatloii of the great terminals and moun- ] 
tain dlvIsloDB of trunk line steam rail- j 
roads and oven of their main stems, the 
graduate of an eleitrlial engineering! 
course who goes Into railroading with thC| 
firm purpose Of learning the best pro 
cesses of handling traffic has possibilities 
of a great career before him 
Similar attraetlona are found In elec- 
frl( light and etectite pow-er transmis- 
sion and attractions of other kinds and 
unending variety are found In the manu- 
facturing Indiisfrles, hut ft should be re- 
memlcered that most of the men capable 
of deserving the highest positions within 
the sphere of electrical engineering prac- 
tice must expect to hecoroe either men] 
of executive force or men who originate] 
new projects or machines Tn either of] 
these vocations It will be found that far ^ 
more than a trades education Is needed 
and that the appropriate education must 
be, broadly speaking tho education of a 
gentleman, a man of the world, and a 
scientist Such men find use for all of 
the scientific studies already named and 
also for the training tn language, hls-j 
fory and political science which has now j 
come to an honored place In the rurrl-' 
cula of a few of our engineering schools 
There Is also at tho present time a' 
considerable call for competent teachers 
in electrical engineering couraee, and the 
work of reseaich In regard to electric 
and magnetic phenomena Is growing 
rapidly and is calling for workers , 
When the field of electrical engineering 
la examined In thla manner, and the ex- 
lierlenop of the able young men who are 
now graduating vear hy year from the 
electrical engineering schools Is com- 
pared, there can be no other conoluslon 
reached than that electrical engineering' 
as a professlpn offers opportunities for 
those who have industry and a taste for 
science and huslness which are not ex-' 
celled In any profession or branch of 
business Experience shows that there 
are opportunities In electrical engineering 
for all well trained young men who 
possess good sense and Industrious 
habits, and particularly for those who 
have the ambition, capacity and Industry 
to digest a course at one of those few 
schools which stand In the Brat rank of 
gclentlflc accompUriiment and earnest en- 
deavor, ! 
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Physicians in Many 
Lands Advise— Sanatogen’' 

I LL HEALTH has no nationality and science has no 
geographic boundaries. 

When 15,000 physiaans (in Germany, England, America and 
elsewhere) endorse Sanatogen over ihcir own signatures — when 
1 20 ailicles in leading medical journals of these countries extol ihc 
virtues of this remarlcahle food-lonii — there can be no exaggera- 
tion m callmg Sanatogen an intemationf.l srienlihc triumph 
Wherever ihe movement of civilization is swiftest the toll on the 
nervous syrtem is greatest — and no nation escapes the loll. The 
remarkable fact lhat Sanatogen is today ibe most popular interna- 
tional food-lonic shows first the need of it ; second its splendid 
abiLty to meet that need. 

Sanatogen, the food-tonic, speaks in the universal language of the 
human system. To the cry of tired nerves it answers in a wav the 
nerves understand — its elements arc the very elements of human 
strength. Its pure albumen and sodium glycerophosphate, scienti- 
fically combmed, restore to nerves and cells and tissues the elements 
taken from them by the drain of overwork and worry. Its vitaliz- 
ing, nourishing, upbuilding action gladdens every fibre of the sys- 
tem, helps to give back to man h» dominion over his body. 

Noted men of m«ny Ofllioni join with the expoaent. of k lence in acknowledging 
the unique power, of S»n»logen— -for it is by rtsulta ihal Sanatogen ha. earned 
lU undouht^ pre-eniinenre 

Do you need upbuilding? If you do, you need Sanatogen 
SanatOfen i* aold by all leading tlruggiaU at $1.00, $1.90 and $3.60 
lErt/e /or a FREE copy of “ Our Nerves of Tomorrow " 

Tha worlt of a phr.iciai>.«i>lhor. wrillon in an abaorbinslr inlaw 
ailing •tx^lc, baautlhillT iUnatrata^and ^cy t^lng facU and^infor- 

of the Talua of Sanatoflon which ia aa remarkabla aa It u concluiiva 
Ca Samtagen/rem gaor ifnifg/W- I/not oiiairtmiU from km, mot ufxin itce/ol of price 

THE BAUER CHEMICAL COMPANY 

S 1 8 Evtaxett Building Union Squarn Nnw York 
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MONOPLANES 
and BIPUNES 

THEIR DESIGN, CONSTRUCTION ft OPERATION 

Tha Application of Aerodynamic Theory, wita 
a Complete Description and Corapar. 


By GROVER OEVELAND LOENlNG, B Sc.. , 


Avubon u a predominant tome in the 
mind of the publK, and la rapidly becom- 
ing one of the greateal goals ol develop- 
ment of the piogrcaaive engmecnag and 
aaenliiic world. In the many hooka lhat 
have already been written on aviahon, 
this fatcmaliag subject baa been handled 
largely, either in a very “popular" and 
more or leas incomplete manner, or ui an 
atmosphere of malhemalical tlreory that 
puzzles beginners, and u often oi Istle 
value to evratora themieivca. 

There is. consequently, a wide demand 
for • practical book on the subjecl — a 
book treating ol the theory only m Us 
duett tdabon to actual aeroplane design 
and completely setUng forth and diacuHing 
the prevailing ptacUces m the confllruction 
and operation of these macKinea. “ Mo- 
noplanes and Biplanes" lie new and 
auihantfllive work that deals wdh the 
subject in precisely this manner, end is 
invaluable to anyone interested in avia- 

Mr. Loenutg. who has come in intimate 
contact wuh many of the most noted avi- 
ators and conalructors and who has made 


recognized as an expert m this line In 
a clear and dehnite style, and in a remaik- 
ably thorough and wdl-arranged manner 
ho has prennied the subject ol aviation. 
The acieetilic exactness ol the valusbie 
cUte and references, as well as the high 
character ol the innumerable illustrations 


and diagram., render, ihi. work ca«l 
bcM and the most iiselul, firactical 
complete lhat has ever been coninl 
to the literature on aeroplanes 

Following n a table of the lonlent 

PART 1 

The Design of Aeroplanes 
ChspCer I inlrodurtlon II The Rwjsrs 


nwplw IX Introduction X liu| 
Mununlsn. XlPr„ 

PART 111. 
Compomon of Types 
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H F your family Is worth the best 
you can give in house and food 
and clothes, is it not worth the best 
reading as well? And the best of 
reading — best for boy and girl, best for 
men, best for women — is contained in the 
pages of The Youth’s Companion. ::::::: 

All Remaining 1911 Issues Free. 

iv/vnr EVERY NEW SUBSCRIBER who .t obo. cub out thk 

IlllUf (lip (or muitiofu tU( popOT) with $1.78 for the 82 UtM( at The 
Uv If Youth’t Compuuon for 1912 wilt receive Free 


TO^ 

THEM 


ALL THE ISSUES for the remainiiif wmIu of 1911, iaeleclias 
the ThMlc(«iving «>d ChrUteuK HolhUr Numberti eUo Free 
THE COMPANION PICTURE CALENDAR for 1912, lithogrephea 
la 12 color, end gold — an estre copy being (eat to ev«y one 
melting e gift (ubccription. 

THEN THE YOUTH’S COMPANION for the 82 week, of 1912 
— ell for $1.76. Your lect chenee to get The Yooth’. C omp e n too 
et thU price. On Jenuery 1, 1912, it will b. edveoc:ed to $3.00. 


THE YOUTHS COMPANION, BOSTON, MASS. 


hr 1912 

DEADING which with all fis power to entertain 
is a power alto to henefiL Here i$ a han0id 
out of hundreds of Companion u ont r ibu t ion s for t9J2t 

Tbe BroMood of Boy Scoidi Soto fm mM 

Geanal Booth Wffliiai T. M 

HiuBonM. locitioM* of dM Gridn> WtlPteCmf 

Wlieo Jock Write* Him FimkT.BdM 

The Exoctmf Dufkter Honkt Frowolt SpoOwi 

The Safotj of the Ship WtkmtUmtm 

Axel ErOmoB^the Greot Sooth Afrieuiiinter SkB m f l lfcl te o 

The Mou Eleaeote of Soccom 

Pruidcnt Nodowk of the Moot. hd. of T tehirf u r 

A Trihko to Dickeoi JoMm JL keem 

The Stroii^iif Stndeot h Scodaad te Joao* Orichte B Biroorw 

Stodeat Ideoli b Japoa oad Aaierko 

Freddeirt Pritchett of the Canegie Fi— doSn 

TTten there are the tioties, nearly 300 of them — ftoito Jtfennl 
from the common lot. Tories of ptuck tn adOuettyt eookmt 
in peril Sioriet of tlx sea and the toaste phea of the oafA 
Storfes of life among the JnJhm. Storks of the A to a ku sin g 
tf chancier. Droll skatckes of domesik Mads and tkklihidm. 
Tou^O U(e them aU. Sendfarom 1913 Ant m et m camimi, fim 


A History the American People 



SCRIBNER’S MAGA^ 


The New Serial, THE TURNSTIUE 
by A. E W. MASON, author of *Tbe Four Feathen,' "The Brohlf Hoad.* 
etc., began in the October number 


Robert Cramfs CONVICnpNS OF A GRANDFATI^ 

The changed lodal political, and living conduiaa* are dwek upon, the <qtH*lMa of 
the accunuilatioo ana uses of great fortune*, the jncTeeied coit of living, dSvoeoe, 
woman sufrage — ahnoit eveiythmg of vital and famitar nteieat 


PRICE COLLIER, whote 'Engfamd and the EagUi from an AnMiicMi Pont 
of View * wa« a real berary letuation, w3l later in die year begin aeene* of papen 
along wiular hne* upon GERMANY AND THE GERMANS 


The Traces etnd Influence* of FVitnoe in the Settle 
ment of America, by PRESIDENT FWLeY. The nmmsik <ad 
wonderful story of the Mttlsneiilki>d grovi^ k dvikaliaa aod powec oFtha jpmat 
MidrSe West, the marveliou* dnuge* du^lkve ftiowedi k dw koMtc* M ke 
old French explorer* — La Safth Marqiiiettei Jofiei, and adiote 


SENATOR HENRY CABOT LODGE wS be renmeoted Wajme d 
article, givmg ho REMlNISC^tCis OF IarLY DAli 


THE WITCPONC HILL STORIES 
by E W. HORNUNG, creator of tho ncoopanfale Ralhi, p«t 


died dory of myderv and adventure 
A most renuuk^le and {aidi>ating i 
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progress in sci 
achievement. 

of this journal is to record acru- 
and interestingly, the world's 
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Oor Trade With South America 

A .MONCi the subjects of nutionnl iin])ortance 
which should command the attention of every 
inhghtcntd citiacii of the I’nited States t* 
tfiat of the trade of South Aratneu and our own 
partiiular relation thereto. We commend for care- 
iful iieriisal the bulletin of the Pan-Amcncan Union 
for October, which deals with the trade of Latin 
America for tin year 1910. The ffrowth of the 
coniiiK rcc of tlu twiiity republics dealt with since 
1897 IS sJiown by tin fact that wlnreas in that year 
the total comnn re< was .t910.4ii!i..100, in 1910 it 
had inerensed to a gam of over 

150 j)( r cent, w hn h is alaiut eiiually divided be- 
tween imports and exports These figurLS reveal 
the irajiorlant and unsuspcctid fact that in the mat- 
ter of eomniireial expansion Latin America has 
forged ahead more rajndly tlmii the I'riited States, 
the growth m foreign trade during tin pe-riod re- 
ferred to being li<l . t.S.'i.OOO.OOO for tin I, atm Amer- 
ican ri publics, and $ I ,.'!8J ,000.000 for the' United 
State s 

During 1910, .'i'i ii per ea iit of tin imports into 
the rcjiublirs of North America e ame from tin Uni- 
ted States and to the South .^nn rnam republns we 
sent l,‘i()l' iier eiiit of tin ir total im))orts Taking 
tin wlioh group of tlie Latin .Ameriean republics, 
both III North and South America, we find that the 
United Kingdom leads with i!C O.'f per cent of the 
total imjiorts, followed by the I'nite-d .States with 
28 .tl per cent The tliird place is Indd hy (Jer- 
manv, with 1,1 1 jier eiuit. followed bv Fraina, with 
8.21 per cent Tin United .States le'nd m the mat- 
ter e)f evpeirts reea ived from Latin Atncric.a, witii 
S4 ,11 pe r eiTit, the L'niled Kingdom, with 20 9t» jn-r 
cemt, lie mg Heeonil, (•ennany, with 11 17 per cent, 
third, followe-el hv France, wliicli takes 8 29 per 
cent eif tile <x[)eirts .Se e e iitv-ti' t Jie r ea nt of the 
sinpme'iits from the re'piiblics m North America come 
ti) tins country, hut we' re ea ive only 20 S jier cent of 
the sliipme-nbi from the southe'rn re'[nihlica 

e ,ire free to confess that the results shown in 
tins hulletm are meire- faieirahle, as re-gards the ])e«n- 
tioii of the Ignited .Ststes in the' Latin American 
Iraeh than we- had supposed them to he At the 
same tune, m view of tin great geogr.aplin'al advan- 
tagi euieivert hv tins e'liiiiitrv , as cornpareel with our 
eoMiiiie .-e'lal rivals m Fiireipe', our trade with the 
Noiillieru re]iuhlics is far lie low wlial it should l>e. 
A he til r svsttm of banking, one meire 'lehipled to 


nianner of doing luiseness, and particvilar ways and 
wants of the people eluwn tlwre — all tins coupled 
with the creation of a mrrelwmt marine spe-e lallv 
eonstnieted for the South Ame'nran trade . would 
do wonders in the extension of our 7 ,itm .'Xiiuncan 
commerce. 

Perseiriftlity and manners count for a very great 
deal i»itlS the Spanish Ameriean There is ^iroh- 
ably nei sectiem of the earth wln-re "bluff, " "push,” 
and general "get-thcre" methods count feir sei little, 
except as destructive agencies. The Gerimm, al- 
ways analytical and scientific In his methods, 


thoroughly' understands this fact; and the great 
eouimercial houses in Germany select their repre- 
aentatives with a s]>ecial eye for their fitness for 
meeting and adjusting themselves to the idiosyncra- 
sies of the Latin American custonier. Instead of 
trying to make the people buy what he makes, the 
German tries to moke what the peoplt buy a very 
simple, but a very radical and far-rcaehmg distinc- 
tion. More than that, he is careful to pack the 
goods and deliver them in just that very way which 
will render them acceptable to the customer and 
fit in most comfortably with his established habits 
and the general local conditions. 

The Quebec Bridge Competition 

A MOST important contribution to the litera- 
ture of bridge engineering is an article by 
Gustav Lindentlial, in our contemporary, En- 
qineerinq News, on the Queliec bridge competition, 
wlileh not only Uirows a flood of light upon the in- 
side history of this great undertaking, but also af- 
fords a mass of instructive technical information 
for tliosc who arc interested in the constmcHon of 
lung-span bridges 

The Quebec bridge owes its celebrity mainly to 
t)ie fart tliat it contains a longer single span than 
any bridge as yet constructed, its nearest compiti- 
tors being the Brooklyn suspension bridge, with a 
mam span of LSO.I feet, the Williamsburg susjvcn- 
sion bridge, which measures l,fl00 feet between tow- 
ers. and the Forth bridge in Scotland, a cantilever 
structure, with two main spans, each measuring 
7,710 feet m the clear. The cantilever structure 
which is to be built near Quebec will be 1,800 feet 
in the clear between centers of main piers 

In 1889 the Quebec Bridge Company invited ten- 
ders for A structure to carry a two-track railroad 
with a wagon road and trolley line on each side. 
Out of six competitors, the Phoenix Bridge Com- 
pany was awardisl the contract for the construction 
of a cantilever bridge prepared hy its own staff of 
engineers, the awai^ being made on the ground, 
among others, that Hiis company’s plan was the low- 
est in price The oonirtnicHoti was commenced, 
and when one-half of the bridgi' had been erected, 
the structure collapsed under its own weight, with 
the loss of eighty lives and four million dollars in 
property destroyed. “The primary cause of both 
disasters,” says Mr. I-ind<nthal in the article re- 
ferred to, “was the same' bad engineering; but in 
connection with the Quebec bridge was a contribu- 
tory circumstance, of which it is difficult for engi- 
neers to speak without a feeling of humiliation, and 
that IS the beggarly compensation for engineering 
s» rv lees on a work of unprecedented magnitude, and 
the willingness of an engineer of high reputation 
and unnnjieacliahle integrity to assume very Im- 
jiortant and laborious duties for a fee for which 
they could not )Mi8sibly and seriously lie met” 

In this connection we wish to emphasine the fact 
that in all great engineering works of this charac- 
t< r, the very last direction in which i eonomy should 
h( practiced is in that of the eiiiplov'ment of the 
liighist type of profcsskinal men, both for the de- 
sign and oversight of the work M'hen such men 
are engaged, the remuneration should be on a scale 
which will justify them in allotting that measure 
of their own time and of the lime of their office 
and field force, to the work, which llie importance 
of tlie job demands. We need go no further back 
than the recent failure of the Austin dam for an- 
other objict lesson In the folly of practicing over- 
zealous economy in the matter of professional engi- 
ni'cring services. 

The bridge fell because one of the main com- 
pression members in the bottom chord of the shore 
or anchor span, whieli had been designed to stand 
a pressure per square inch of about 30,000 pounds 
before beginning to give way, failed suddenly and 
without warning under about one-half that load, or 
to be exact, under Jfi,800 pounds per square inch 
pressure. Mr. Lindenthal scouts thi theory ad- 
vanced in some quarters that the blame is to be 
ascribed to lack of scientific knowbdge of compres- 
sion members, which it was alleged could be de- 
rived only from full-size tests of large columns. 
He rather lays it to the foot that no studies 
of any kind were made for the unprecedentedly 
large compression members of the Quebec bridge 
until after their faflorc. Says he. “The lead- 
ing consideration for the choice of their cmas- 
sections seems to have been the desire of the con- 
tractor for cheap manufacture, which was not 
balked by the engineer. The chord members con- 
sisted each of four slabs or ribs composed of a 
number of thin, stititfa-riveted plates, with contact 
surfaces painted or rather greased, insufficiently 
stiffened with flaafc angles and flimsy lattice an- 
gles. They were of a form so obviously defective 
that tliey should have been oondemned at first si^t. 


They were a pernicious example of c^nuneiraial 
neering, which may be defined for thla 
subordinaUon of design to the cbeapeA aoiMhad 
manufacture, under the pretense of {nlfiUing 
ficatiens.” 

The fall of the bridge was Investigated by 
Royal Commission of three Canadian eogineerai 
who made an exhaustive and aWc report. Unfmr* 
Innately the Canadian Oovemmeitt diipettsed wUll 
the aid of that commission, whose report fomied 
the basis of favorable comment at the time in the 
columns of the Scientific Ameucsn, and tip^ 
fKiinted a new board, which, after nnicfa labor a^ 
time brought forth an official design, which, aooord^ 
ing to Mr. Lindenthal, cost the Canadian Govern* 
ment about five hundred thousand doUars and tw« 
and a half years’ time of the Board. Bids srese 
invited on this design, and bridge companies were 
invited to submit designs of their own; birt they 
were expected to prepare these in four months' thne 
and without any compensation whatsoever. Ulti- 
mately, out of the many and costly competitions, 
which included about twenty-four tenders and eight 
or nine competitive plans, and tenders varying 
from eleven million to sixteen million dollars, sm 
independent design, drawn up W a Canadian ocmb- 
pany "in contravention of tlie nlncial specifications/’ 
providing for limited traffic capacity and costing 
only nine million dollars, was accept^ by the Can- 
adian Government. 

Had the design for tins bridge been thrown open 
for world-wide and unrestricted competition by the 
leading bridge engineers of the world, the Canadian 
Government would undoubtedly have secored a 
better bridge, and certainly would have saved an 
enormous sum of money In the latter half of his 
article, Mr. Lindenthal, himself probably the lead- 
ing authority on long-span brid^, will show that 
the Canadian gorenraient ultimately will have spent 
nearly eighteen million dollars by the time the St. 
Lawrence River bridge is completed, and this in 
spite of the fact that by a wise and Ji^kHous polky 
it oonld have seonred a bridge of greater capacity 
with a large margin of strength, for a sum of leu 
than ten million dollars, 

Attomfte to Prodaee Exy sr h ucs sfa d Pdlagn 

S O far the study of the horrible disease known 
as “Pellagra’’ has produced nothing to polattp 
the etiology of the disturbances it sets up. 
The Italian expert. Dr. Sambon, believes that it is 
an infectiou.s disease, and that it is transmitted by 
the “buffalo gnat” (iSimuIinm repiant); Dr. I.avitt- 
der, the specialist of the United .States Public 
Healtli and Marine Hospital Service, thinks that the 
disease is a metabolic or food disease. But until 
the past year no one had tried to teat the various 
theories by means of inoculations in one of the 
higher animals. 

If Saiabon's theory is correct, an infection should 
be possible by means of the blood of a patient, since 
the organism that causes the disease must at some 
stage or otiier be present in the blood. To test this 
supposition, Dr. John F. Anderson, director of Hy- 
gienic Laboratory, and Past Assistant Surgeon 
Joseph Goldberger obtained some rhesus monkeys 
{Marcacus rheaus) and Inoculated them with defilb- 
rinated blood and spinal fluid from typical cases of 
Pellagra. Two of the monkeys showed slight dis- 
colorations of the skin on the face; tiiese varied in 
intensity and disappeared after a Aort time, and 
they were different in the two monkeys. There was 
no fever or any otlier indication of distnrb«nce after 
nine months. 

Dr. C. H. Lavindcr, although he does not believe 
the disease to be due to infeotkm, also attempted to 
induce the -fliscase in a number of rfaesns monkeys. 
In three moidteys he made intniperltoneal injee- 
tioni of blood from a patient, in tbree injections of 
spinal fluid, and in th^ injections of spinai emul- 
sions. The etnulsimi was also used to inoeulste cal- 
ture tubes, with negative results. After sin monilni, 
none of tlie mmikeys showed any symptouM. 

Drs. Andersoq and Goldberg sa|j|eft fikat flhe 
negative results may be explained In one off tbsee 
ways: 

1. The monkeys may not be vuacoptible to Bia 
disease. 

2. The teebaJe may have beea A^feotire. 

8. Hie itrfoiBlve substance «r ngont may not havti 
been in the bkod or In the sptap Butd dt the time 
it wss dtown. 

These explanations all assume th^ the disease {• 
infections. But even on that assumption there li 
still another ex}:danatiofl possible. If the dt«e«M M 
caused by an animal pac^te and is transmittod 4|f 
the Atoia/hiws, tfaere is the posslUUty 'ttat the Ofr^gfr* 
Isw undergoes devclopmci^ dhUifto -to the 'ptp- 
ondary host, without which it H Ineapsl^ Uf 
dneing the disefise agahi. . 


SaS^ICiMERICUt 


Hudson Maxim 

A Noted Inventor of High Explosives 


of Um prwwnt «ketoh baa 
worker in many flelda at activity, 
la connection with hU work 
ot high expkMlvea and their appU- 

woe tbe fourth eon of a family of 
girls. He was born 
at Ornevllle, Piscataquis County. 
Isaac and Harriet Boston (Sts- 
Sww|lMn^Bnre of sturdy stock of English and 

,yipr:<|MMpi|Srniulatiid the hypothesis of the com- 
the so-called atoms, which has only 
ggiplll^^^fll^Benerally accepted os a proven theory 
l)|(||fg|gR,/||q|||pienU on radiant matter His theory, 
In brief In the 8riR!«T)Fic Ausbioan 
m. of Hay lltb, 1889, Is that all 
Mlk|ew .Ml the ultimate, and that the difference 

!■ ttiff ygrMM^ormB of matter and manifestations of 
dgIM Mi tfi^'M^the difference in the relative positions 
Of tlui ttlH|ig|tt,. atoms 

fknta lilljlb 1688, Mr Maxim was ensaxed In the 
JVlMttcrlgUip%j^k publishing busloeas 

and during this pc- — 

tiad w st^ and published a book on 
.TjPfmhggMjlP^ and Drawing" of which 

Mpirltir 

Waill^mlgOPi. in 1888, he left the pub 
tUUn hmj^B for the more foaclna- 
tt||g~ gontU^ou of Inventing and ex- 
MrtauDtMM^^Itb ordnance' and explo- 


conductor, removing the carbide as fast as formed, 
and slmultoneouaty supplying fresh material to the 
heating fluid, now in general uoe in this country, was 
Invented by Mr. Maxim, tbe Invention being sold to 
the Union Carbide Sales Company In 1906 During 
experiments in the manufacture of calcium carbide, 
he invented a process for the manufacture of micros 
scoplc diamonds by electro-deposition 

Another late Invention of his is a game of skill— an 
Improvement on chess, It is called the War Oamo. 
the movements of tbe pieces simulating field opera 
tlons of troops In battle 

He is tbe author of "The Science of Poetry and the 
Philosophy of iJtnguage," published by Funk and 
Wognalls, 1910. The work embraces an exhaustive 
treatise on the nature and use of sounds In language, 
and contains many important scientific discoveries In 
the constitution and dynamics of human speech 

From the foregoing one can easily appreciate what 
a hard worker and tlreleaa thinker this man must 
be, and yet, aside from Inventive labors, be has won 
acknowledgment as writer, critic, philosopher and so- 


tn erected a dynamite and 

sawMsiakgjPwder mill at Maxim, New 

H he developed and manu 
first smokeless powder to 
the United States Govern- 
C, I duPont de Nemours 
any, of Wilmington, Dels- 
sed his Inventions and 
g him as consulting engl- 
srt In experimental work 
ixhauBtlve experiments by 
stos army at Sandy Hook, 
iff. ItedP sold this Government in 
llfl t^^Bocret of bis high explosive 
It was the first high explo- 
Buroessfully employed as a 
(MMAw charge tor armor-plerclng pro- 

iMlw tbe others of bis successful In- 
vspllm Is s detonating fuse for high 
projectiles, which has proven 
ttasMt>|UPcrlor to all rival fuses, and 
hM Mieen r«>oently adopted by this Gov- 
A later Invention Is slablHlte, 
a wm smokeless gunpowder, which In 
oMnn to other desirable quRlitles, has 
tu^^t advantage that It may be used 
M ftibn as produced This, In view of 
tiar^et that ordinary nItroK'elluIose 
MgMltlless powder requires several 

f to dry, renders stsbllllte of the 

Importance In the event of war For the 
uns, more than a year Is often required to dry 
solvent. Stabllllte does away with all this dlf- 

fl^ulUneously with the Invention of stabllllte, Mr. 
Hki^ produced a new self-combiistlve compound. 
Miiteit' he namsd motorlte. Intended to be employed 
MHillMl of compressed air for driving torpedoes of tbe 
Widehead type The motorlte Is made In bars abont 
•sisteet long and seven inches In diameter. Those 
are then oosted on the outside and forced and 
Mdfsd Into steel tubes The bar is Ignited at one 
«a^ to which the combustion is coaflnsd until the 
tag la entirely oonanmed. Water Is forced Ipto tbe 
MtabuBtlon obomber and la Instantly converted into 
SiMlm by the flame blast, the products of combustion 
tail^the stosm mixing to produce a motive fluid which 
Mk^ikiployed to drive a tUrblne or other engine. 

Is probably none of his Inventions upon which 
ta»t Maxim boa expended more time and effort than 
«l!|» thlit In addition to driving torpedoes It Is also 
tailfcable tor driving siimJI torpedo-boats during the 
nM^of attack, and Mr. Maxim hOs designed a new 
kgtadtrf torpedo boot, which ItMlf forms a veritable 

f o, driven by nwtoriU during tbe mn of attack 
* tbe gundlre of a warship. The boat will tsorry 
at high expioelve In tbe warhead, which will be 
-wS fgalttSt the tail of tbe war vessel attacked, 
process of making eololum carbide oonttnu- 
gU|f. k^ tkk electrical wgletoitoe of a molten carbide 


HUDSON MAXIM 

tmovni for Us week In high expkwjves and their applicsti 


clologist He is an effective public speaker, and U 
also a frequent contributor to the leading i)erlodbala 
on a wide range of aubjects. 

He Is a member of the following societies The 
Aeronautical Society of New York (of which he Is 
post president); The Military Service Institution. So- 
ciety of Chemical Industry. Chemists' Club, Navy 
l.eague, Fellow of the American Association for tho 
Advancement of Science. Director of the New Eng- 
land Society^ Snd Vlce-PreOldent of the Aero Club of 
New York. President of the Hopatcong Rifle Club 

Mr Maxim has had a great many narrow escaiies 
In his kmg experience as an Inventor and manufac- 
turer of explosive compounds. In tbe manufacture 
of explosives, even after the work ha* become thor 
ougbly systenatised and the duties of tbe workmen 
become rouHue, there Is an Inseparable element of 
considerable danger; but in pioneer Inventive work 
and experlmjectatlon with explosive materials, the risk 
of life and Itlhb is very much greater for the reason 
that the expertneOter Is obliged to deni with unfamil- 
iar oorapoand* and anfamillar reactions under un- 
familiar oiyemnttaBCsg. 

The pathtpay nf' the Inventor of explosive materials 
Is like that of the vedettes of an army passing over 
a rood planted with the torpedoes of the enemy One 
becomes aecustomed to the danger of explosives, Mr 
Maxim says, jtiat ta a veteran soldier gets used to the 
dangers of battle; hut It does not lessen the risk 

One day, seventeen years ago. at bis powder works 


In New Jersey. Mr Maxim was experimenting with 
k new fulminate comixiiind, one of the most danger- 
ous and deadly explosives known to science, when, 
owing to a little oversight, his left hand was blown 
off to the wrist 

At another time, at the same place, when one of 
his assistants was weighing out some of this danger 
ous material In the laboratory, an arm supportliiK the 
scoop of the scales gave way and a weight fell strik- 
ing within an Inch of a quantity of fulminate which 
was piled on a pier-e of glass Hod the weight struck 
the glass, there would have been an exiiloslon, .ino 
as there were ten pounds of fulmlnaU- In a Jar stand 
ing on a bench, the exiiloslon would (crlainly have' 
had fatal results 

At another time, requiring some dry guncotton for 
an experiment, and not finding a suitable vessel to 
put It In, he was delayed a few minutes until one 
should he cleaned During those few minutes, the 
guncotton house where he was going for the material 
blew up At another time Mr Maxim was conducting 
some experiments in throwing aerial torpedoes fiom .i 
4-lnrh I annnn These projeetlles, charged 

with a high exi)loslve, were fired Into a 

sand bank one hundred yards distant 
The line of fire being parallel with a 
line of railroad about one thousand feet 
away no danger to the railroad was 
suspected Several torpedoes had 
already been dtsrharged and the gun 
was being reloaded when the whiblle of 
a passing train was beard The gun 
was fired, hut the aerial torpedo. Instead 
of striking Into the bank and exploding, 
as the prevlo\iB ones had done, glanced 
from tbe hank, mounted high In the 
air, and passed rlear over the train Into 
the swamp beyond, where It exploded 
with terrific force 

Onre when he was conducting enme 
experiments with motorlte, the eombus- 
tion chamber exploded like a bombshell, 
blowing the windows of the workshop 
Into the street, while the walla were 
pierced with fragments In all directions 
Mr Maxim and his assistant, though 
both standing In the room at the time 
escaped without a srratch 

A smoker is often unintentlonallv the 
cause of many a conflagration the ex- 
ploder of fire damp In mines, and the 
cause of the blowing up of powder 
mills No smoker and no one carrying 
matches Is ever knowingly admitted 
Into any powder mill or dynamite fac 


f esses to have b<*<‘n thoroughly scared 
was when an intimate personal friend 
a habitual smoker, escaping the vlgl 
lance of guards and assistants, entered 
one of the buildings at Mr Maxim's ex- 
perimental works on ijike Hopatcong, 
with a lighted and partially eonsumed cigar in his 
mouth, having an Inch of hot ashes and cinders on 
the end of It ready to drop off at the least Jar When 
Mr Maxim caught sight of him he was standing over 
a large box containing fifty pounds of dry guniotlon, 
exanclnlng the material with his hand, and upon the 
same beneh where the guncotton rested were two 
other boxes filled with smokeless gunpowder, one hun- 
dred pounds In each Mr Maxim went uj) to the 
smoker, threw a cover over the box, and quietU asked 
him please to stand hack a little Then he told him 
what he hod done, and the offender W'as so s< an il 
that he nearly fell to the floor 

Technical Experts at German Consulates 

I T Is reported that the German government is about 
to create a now class of consular offleers, vlr , teih- 
nlcal expert*, who will be attached to Imimrlanl con- 
sulates and whose duty will be to follow the piogn“is 
of ladnstrial development In the country to wlmh thee 
are assigned, and to report on all novelties of a ti'chnl 
cal character. These offlolals will Bupplenient the com- 
mercial expert* already attached to ninny German 
oonsulstes, who, though they are of great value in 
furthering the foreign commerce of (h<‘ fat hcrluml, 
lack the professional training necessary Im answering 
the many technical questions addressed to the con- 
sulates by German manufacturers cnglntMTH, etc i)or- 
talning to the progress of applied schnee In the several 
foreign countries 
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The Hydro-aeroplarte 

Some of the Latest Biplanes Which Have Been Fitted with floats in 

From the Water Possibk 




Older to Make ' 


rj'MHK flr*t exi 
1 milking an 


i milking an aeroplane rise trom the 
mirfftie of the water wag the French In- 
vintor, M Fabre, who accomplished this 
feat with a monoplane of his own Inven- 
tion the last of March, 1910 About a 
year later Glenn CurtUa, at San Diego, 
fitted a doat to his biplane and made It 
rise from tha water and Blight thereon 
with (omplete giiccess during the course 
of his experlmentg. He flew out to the 
cruiser ‘•Pennsylvania" anchored off the 
lull bar and was lifted aboard with his ma 
chine After jiaylng a abort visit to the 
hbli), the aeroplane was lowered once 
more and Cuitlsa flew back to bis start- 
ing point within the harbor During the 
puht summer the aydro-aerofilane hag been 
exfierlmented with by offloers of the navy 
and two Curtlgg hydro-aeroplaneg have 
been purthaaod Thege maehlnee have 
found favor on account of their shift con 
trol, which consists of a movable wheel 
In front of the two aviators and mounted 
upon a vertical arm pivoted at Its lower 
end so that It ran be swung In front of 
cither man Dy this means It Is ox 
trumcly easy to shift the control wheel of 
the mac bine from one to the other pilot 
whenever It Is desired to do so In tholi 
long flight from Annapolis to Hampton 
Roads res'ently, Lleuts Ellyson and 
Towers found this control of great benefit, 
as they were able to take turns In run- 
ning the machine Quito recently Mr 
CiiitlsB has lecelved a large order for 
hydro-aeroplanes for the Russian navy, 
and he has sent one of his aviators lo 
Russia to deinonstrato these machines, 
while Capt W 1 Cbambers of our own 
navy believes that before long each battle 
ship will have to carry one or more hydro 
aeroplanet! 

One of our Illustrations shows Witmer 
skimming the surface of tha waves in 
tho Hudsou River In one of the latest 
Curtiss machines This biplane Is 
mounted on a single float, tho bottom of 
which Is rounded upward at the front, 
while the fop Is rounded downward at the 
rear end This float Is made of wood and 
Is H feet long by 2 feet wide by a foot In 
depth It will sustain a weight of some 
1,400 pounds without being submerged 
The fiont horizontal rudder Is mounted 
above tlie bow of the float, where It not 
only serves Us purpose of steering the 
machine In a vertical plane, but also 
keeps the spray from striking tho aviator 
At eai h end of tho lower plane there Is 
an lucllned air cylinder which acts as a 
buffer and buoys up the end In case tho 
machine tlfis when skimming the surface 
of the water Recently Hugh Robinson 
made a flight In one of these machines 
clown the Mlsslsslpiil River from Min 
ni“8pollB, Minn, to St lyouls. Mo, for the 
pill pose of dc'inonstratlng Its use as a 
inn II carrier Some five thousand pieces 
of mall were can led, and mall pouches 
wi ic taken on and pul off at the various 
tow ns on the way 

Another of our Illustrations shows the 
"I'llliun' (,' Capt Hugh f, Willoughby 
Instead of a single float, Capt Willoughby 
has built two long narrow floats with 


the single Curtiss float They will lift 
1,200 pounds without submergence The 
“Pelican" was fitted wich nnlv a SO-horse- 
power, 4-cyHnder, Curtiss motor, which 
was not quite sufficient to raise it from 
the surface of the water. Now that ho 
has transferred his machine to Bowell's 
Polnt^ Va , he expects to fit a more power- 
ful motor, aud make flights above some 



View looldng down npmi a VoWa '‘Canard ” from in front. 
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Capt. Willoughby’s hydro-aeroplane 

* PeUean” resting on 

its Bpenrved floats. 



Tbn single-floot CnrtiH hydro na teglaae gothH-ing apotid in rough w*t«r. 
THB Hn>IO-ABOPLANB 


of tho atreoma in ^ 
hydro-neroplane ia 

roar borfroiita] ntd^kHH||Spi^ 
ualooii, tb« front oao 
the rear one polnU 
This la a ayotom 

some tlmo by Farnum^H^^ilw'sife 
Wrights, but Capt 
cured patents upon it, 

States And Franoe. 

rudders it practically 'agd 

they have vertical 

and below. Triangular ^MiKprii'dlhs 
flttod at the rear ends 
Tho Inventor also hat Idtiflactod a 'mmr 
form of throttle control Whuw aeltoa la 
Just the reverse of tho 'igoai amngo- 
ment. In that when the jaWi) Is poshed 
the throttle U closed and the oagteo slowa 
down, while a full movemout of tho pedal 
short-circuits the magneto OM veil. 

Both the Wright and the Bnrgeas- 
Wrlght companies brought oat a hydro- 
seroplane. A Burgess-WBjght Mplane, 
viewed from the rear, Is ^ttpow afcla- 
mlng the surface of the tMter< In ope Of 
our lllustrstlons Like the ^FeUean,** It 
Is provided with double togts. h«t the 
skids Instead of resting upen tiiOBe floats, 
are rigidly attached to thn i^anMilaiie by 
means of suitable uprights: loats 

are single-step, cedar wood Ijriroplsaes 14 
feet long by 2 feet wide, ^ bavtag a 
4.1neb step placed about InffiM ndflUa. 

A fourth Illustration shovs, wtoVed 
from the front and abov% 
hydro-aeroplane known as'^W 
(duck) skimming the sufflaoe of 
water before soaring In Hifltt. Ihfio 
biplane, which has a long hMy piv^Aet- 
Ing forward In front. Is 
four floats, two of which arvcVMliiMty 
visible beneath the lower 
half-way between the body aik| fhe sods 
The third float Is also vlaibfe bens^ 
the body about half-way out IfWn ue 
front of the main planes. The heriwfltal 
and vertical rudders cad be aeflo ot the 
front end of the body, while the tmo foen 
In tho body are jveertng over the jRde 
as the machine travela forwa^ The 
propeller Is also visible across 'flw rear 
end of the body This machine, mounted 
on wheels, waa described some time Ago 
In the ScuEMTino Awbrican. Durtng the 
past Bumsner It was fitted with Fahre 
floats, and has made many sueesssful 
flights from the surface of the Seine, 
near Paris. M. Pabre's original aaono- 
plane was built on the Ilnee of the 
“Canard," and was fitted with amall 
floats, placed In practically the same po- 
sitions as they occupy In tbU raaohltte 
M Fabre experimented for a long while 
before he was able to obtain floats that 
would stand the shocks of the waves and 
remain watertight He finally "tttaad 
that several layers of veneer wW the 
most suitable substance tor this pstpose 
^ Recently the Aeronautical Society has 
obtained grounds at Bergen Beach, near 
New York, for the puipose of makhtf 
possible tor Its members to esperlmant 
on the water next summer. As the gMsa- 
bers are alive to the poeslMlitlea of the 
hydro-aeroplane, without doubt ffesre 
will be a number of tbeee inacbln«n4e- 
veloped next year. The advantage dt 'tbe 
hydro-aeroplane Is that It can iltftow 
water courses that cannot be travflt«ad 
by motor boats, and can travel iMfeh 
faster than any of these craft Ih^gipe 
of accident or a toroed iandthfe yms 
la always a good plane upon whh^ to 
slight There are t^nsands of ntliip| Pt 
riven and canals In the United jplhi 
above which amateur aviaitort oah,^ 
safety,, and without doubt iaafrtlteha|f«|a 
Wilt eee a great d«v^0|>aeat tn ih«w|^ 
ferity of the new ggort of IqXl i h j p il 



toui^ bMlMMk. Um jaw auMcka wamt 


k W-pomnd enufa, here represented by a 10-pound weight on the end of a 30-inch icale-beam 


The Power of the Human Jaw 


The Work We Do In Biting and Chewing 



bite retiulrea a forty-pound contrar- 
^ human jaw muaelea. That la because 
ttt» jfitw# me built on the principle of a pair of tongti 
fte k applied near the joint, while the work 

if 4M|i(flMW>d at the opposite extremity of the jaw 
levera Had a mechan- 
ical engineer designed 
the human frame, he 
would no doubt hare 
built the jaws after the 
fashion of a nut 
cracker, with the dins- 
cles placed at the ends 
of the Jaw levers, and 
the taeth between these 
ends and the joint or 
^lenii^,>o that a pow- 
W^'Tilt^oould be oh- 
tailhed with a very 
smigll eifpcndlture of 
mus^db^^ort How- 
ever, physiology 

of msn snd all other 
animal life, for tlwt 
matter, mechanical ad- 
vantage weighs for lit- 
tle lu the presence of 
other broader oonslder- 
tito tmthadyiMuhoMter. atlons This Is why 
nearly all the prlncljWl 
muselee of the body must be far more poworfuT than 
would lie necessary were they to act directly upon 
the work When chewing we have an almost direct 
appWatlon of the power of the muscles, as they nearly 
ovsrlle the third molars. There Is a vast difference 
between chewing and biting 
to order to determine the average strength of the 
jm«, Dr O. K. Black, president of the Chicago Dental 
mi^rslty, some- time ago devised an Instrument of 
v«w simple design hut with a name thst would put 
average Jaw to a severe test — the gnathodyna- 
n^etor. With this Instrument he made gnathody- 
JBkiOTBetrle tests of thp Jaws of a thousand persons 
Hijijr were selected at random, and probably represent 
a ggod average of dvHlked j>eopIe. He found that the 
of the bite wjMi ndt determined by the muscles, 
by the teeth thenwelvss. In nearly every case, the 
Mtleai would cease hU etforts, owing to the fact that 
'10 teath hurt. Thl# would dppend largely upon the 
of Ihe pefideivtal membranes, end npon the 
’l^htto pt the patient in nocuatom^ hie tenth more 
(«' biae to chewing haotd foods. The average of the 
pertons ihtWveifl 171 pounAi tor the molar 
liwtli gWl Brtwh leas fcr hieu^lds and laclaora, Out 

■ rsons,' eevemteen dervWoped a 
registry of the tosttutneot, 

, Ijf. Black bso tohnjnted the 
ware teated with 
Iholudes men and 
BL,a b1»()knmith to a CShlnese 
a .servant girl : to a music 
[ liietare a butohef M a nutn 
nA powerful jaw*^ but among 
he btttchsr showed a power of 
I ttoUrs, from which we may 
wd to selecting tender meau 
I, The man with the highest 


record was a printer who registered 270 poundii, (but 
any corapoeltor will admit that printers’ pie is tough) 
while the second honors went to a dentist with 240 
pounds Among the women the highest record reached 
was 160 pounds, while the lowest was 45 Strangely 
enough, the schoolgirl who made the latter record was 
able, to register, 70 pounds with her Incisors, which 
might indicate' ^fbai. sb« had accustomed her dental 
membranes »t the front teeth to harder work by biting 
a pencil, or oomething of the sort At any raU> she 
was one Vof those , unfortunates who “bite off more 
ihnu^tbaf dan chew.*’ to this list of fecordo, males 
showed a^ av«rai|k of ISO pounds with the molars and 
86 with Incisors,, females 108 pounds wUll the 
molars •nd-'W wfUs btdlsorg; ^ ' 

The Instrument with ufhlch tl|esb records were 
m*As c«mi»rHe« .y pair of stool arihs, which are nor- 
mally spread 'apart by spring tension Each arm Is 
equipped with a rubber pad, on which the biting is 
dune. 'When the patient bites the pads, the levois are 
forced toward each' othor^apd cause tg)' Index needle 
to travAl over a graduated arc whlch*4»owB the force 
of the bite In pounds. One of the difflcultieS that' had 
to be contended with was tost the full power of the 
mnscles cannot be exerted until the Javts are nearly 
closed This made It necessary to reduce'the biting 
pads to a minimum compatible with safety in select- 
ing patients whose Jaw muscles were to be tested It 
was Imperative that the teeth be examined for any 
Indlcattons of decay which would weaken them to such 
an extent as to cause Injury when biting on the in 



A fM^mtrHmonetrk twt of the incisors. 


Phui vbMr M tba yhacodynainometer. 

strnnMUt. la addt^n to the gnatoodynm- 
mometer. Dt. inaok hat invented another 
Instrufttmt with |ta equally terrifying 
name — toe phiW>dynamometer, with 
which he testa the psaietance to chewing 
offered by varloua foods This Inatru- 
ment oom^riMa a pglr of plungera with 


toothed surfaces at their ad1i 
a level one of the plungci 
other .The latter acts upon 
an Index needle arranged to 
pressure of one plunger n 
may then be read on 
this dial With this In- 
strument, some impor- 
tant studies have bw-n 
made of the forte re- 
quired In the mastica- 
tion of food These are 
shown graphlially at 
the top of this page In 
place of mustles the 
Jaw Is represented as 
being proi Idl'd with a 
s<ale beam and a 10- 
pouud sliding weight ( 
on tile beam If the ' 
weight be moved to the 
point marked 50, a fifty- 
pound crushing forte 
will be exerted at the 
second molars 
The tenderest meat 
was found to be bolleil [ 
longue, the tenlral iiart 
of whkh offered a re H 



resistance of from flfU'en to Iwentj pounds In order 
to crush pork thops lolu, a forte of fintn twenty to 
twenty five pounds was necessary Mutton chops rev- 
qulred from thirty to forty jiouuds, beef, round from 
forty to fifty, and beefsteak, well done but mther 
. tough, from sixty to eighty pounds An experienced 
bntchfer selettod some very tough meats, fiom the 
neck of an old animal, which stood up against a forte 
of from seventy to ninety pounds before the crush 
occurred These tests were made a number of vt ars 
ago, before storage meat was used to the exteni it la 
now The figures should be reduted about one third 
for naeat madp tender by storage With these data 
the nHithematlcally Inclined may proceed to figure out 
the hdrse-power developed at the boarding-house table 
A gtfrpriilng fact brought out by the use of the 
phkgodynRTOometer Is that the hardness of food does 
not ‘determine Its danger to the teeth For instance, 
uwj^tes that are quits hard offer much leB.s danger to 
toettieeto than gum drops, which ordinarily an* 
. mas^ out of shape at from twenty to thirty pounds 
tf part of the gum drop became wedged between the 
.otimv Of the teeth, It was found that fiequenth It 
cfftfld not be completely crushed with a pleasure of less 
than .160 pounds Sticks of llrorlie proved partleu- 
l^IX dangerous In this way But tlie most remark 
able discovery was that even bread might c auat* the 
, bfeaklng'' of a CU»J) To quote Dr Blaek, "With my 
jjwfsenal observation, more teeth that seem suffit lently 
, strcgig have been broken with bread ei lists, and not 
vary hard crusts either, than with anv other one 
thing. I used sometimes to feci that persons re'lallng 
tba8d'')kecidei>ts were not quite honest In their state- 
m«ata(^5»uf when I tried the bread and found that It 
would wedge In between the cusps of tho teeth, and 
not be crushed out with a force of 350 pounds, 1 
dutufod m7 mtod.” 
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nia-«t«mi.~'Tbe p«culUr farmatlon of 
th« probable condltloni of their pro- 
diuipU iMve tong been matter* of much Intereet to 
A thorough study of them, It 1* believed, 
OMM throw much light on varioas meteorological 
liMiHlllfini especially In regard to alr-currenta, 
tJplvn of temperature and of pressure, etc.. In the 
strata of the atmosphere. A comparison 
Mptefa with the "toe flowera" and snow cry- 
Of stars which Tyndall and other prom- 
ists have found so fruitful a field of In- 
nlght yield Important reanlts. Heretofore, 
e oemparatlve rarity of their occurrence 
at rapidity with which they melt, ha* of- 
Iss to this But Prof. Boris Weinberg, of 
rla, has just perfected an apparatus, os we 
L«« Aanolee, Which is expected to obviate 
Itlea. He will gather the hall-stones as 
tjg ei ’ S and preserve them by plunging them 
dif about the same density contained In a 
i receptacle like a auperlor Ice cream 
ttMker, but "packed" with a mixture of loe and sul- 
pii|te^o{ copper As needed for study the stones can 
he rdnfoved, sliced In extremely thin sections and 
pihotographsd by a polarizing microscope or autochro- 
nstlc plates, as Is done with anatomical preparations. 

IHks Bntptioa of Taal Vokaao, In the Philippine 
Igibada, which took place January 30th, 1911, and 
eaSMsd a loss of 1,300 lives, has been the subject of a 
iasge number of important papers In the sSlentlflc 
isatiuils, besides the oflSclal reports of the Philippine 
Wreau of Science One of the most graphic desorlp- 
Mosm la that of Rev M Saderra Masd, which Is pub- 
lished as a special bulletin of the Philippine Weather 
Bureau. This account Is noteworthy for the attention 
(Hrvoted to the meteorological and selamologlcal fea- 
tures of the eruption, and In thla respect It la an im 
portant contribution to the science of vulcanology 
TWa veioano has been the seat of repeated disastrous 
eruptions, the greatest of which was that of 17S4 All 
the eruptions of which a record has been preserved 
have bad the same character as the recent one. con- 
sMlnc of violent explosions which hurled the vol- 
caaic products to great distances. The huge vapor 
eotumn of the last explosion rose to a height of from 
to Sd.OOO feet, and was seen 850 miles away, 
wl^ss It was mistaken for a distant thunderstorm 
One remarkable feature at the volcano is that no lava 
baa ever issued from It In a liquid state the ejecta 
befog blown to dust and ashes by the pressure of 
gases or steam. The late eruption appears to have 
been marked by unusually magnificent displays of vol- 
canic lightning For three days preceding the erup- 
tion a constant succession of seismic shocks were felt 
over a wide area, and they caused much alarm In 
Ugivlla, until the Weather Bureau located the epicen- 
ter. In the region of the Tsai Volcano The partial 
vaeuura produced at the moment of the explosion and 
the- resulting diminution of atmospheric pressure set 
up strong winds blowing In toward the volcano. This 
wind was felt as far away as Manila (39 miles) At 
points nearer the volcano it assumed almost hurri- 
cane violence, Impeding the movements of people who 
were trying to flee against It, producing tremendous 
waves on Lake Bombon, causing sheets of Iron roof- 
ing to fly about, etc. At a distance of 14 miles Father 
Maad saw the cogon grass lying like wheat which 
had been beaten down liy a storm. He Is of the opinion 
tkAV the wind assumed a rotary motion, in accordance 
with the general laws of storms, so as to produce a 
transient tornado or whirlwind. The atmospheric 
waves propagaUd outward from the volcano were 
recorded on blographs to a distance of 800 miles 


ERffineering 

NiMd far Navy CoUisrs.— The Navy Department has 
chartered tlx Scotch steamera and one American 
steamer to carry coal from Norfolk to San Francisco 
for the use of the Pacific fleet The Scotch steamers 
will charge f5.40 a ton; the “J M Luckenbach,” the 
only American veeael that eempeted, asked |8 a ton, 
which bid the navy accepted 

Test of a 21-iaeli Ton»edo.~A torpedo designed for 
the navy, during a recent test In Sag Harbor by the 
BIlss-Leavltt Company, traversed more than ten thou- 
sand yards, when fired at a 32-knot speed At 27 
knot* It covered a range of over 8,000 yards Most of 
the torpedoes Bear carried by battleahlps and armored 
cruisers have a speed of 36 knots and a range of K.ooo 
yards. 

Dynamite for Farming. — Experiments were recently 
made in New Jersey to demonstrate the efficacy of a 
low-freeilng explosive In aerating the sulmoll and 
digging a hole for tree-planting The discharge breaks 
up the adjacent ground and renders tenacious sub 
soli porous and sponge-llke, thereby favoring a con- 
servation of the moisture It Is claimed that a deeper 
root penetration beoomee possible, and that the crops 
are not so sensitive to spells of dry, hot weather 

The Twenty-oecond Dreadnought. - The “Centurion." 
launched November I8th at Devonport. Is the twenty 
second dreadnought to be put afloat for the Uritlsh 
navy She will have a dl*[>lacement of 23,600 tons, and 
a speed of 21 knots The armament will consist of ten 
13 6-lnch guns and twenty-four 4-ltich guns Her 
armor on waterline and turreta will be 12 Inches thick 
She will have three torpedo tubes for the discharge of 
the new 21-Inch torpedo whose effective range Is 7,000 
yards 

The 10M>foot VsaseL —A dispatch from London says 
that the White Star Line has ordered from Har- 
land A Wolff a liner which will exceed the "Olympic” 
by one hundred feet In length As this ship measures 
882tii feel. It will be seen that the new vessel will be 
approxlfnateiy one thousand feet long Although the 
report tacks verification, It may well be true, although 
the question may be asked on this side of the Atlantic 
“Where wlU she dockT” Bven the Wtttlte SUr docks 
with their temporary lengthening of one hundred feet 
would not accommodate such a ship, whose stern 
would project over 80 feet Into the North River 

Praise for ASMrkan Shipyard*.— United Stales shlit- 
buUders recently were paid a flattering tribute by 
Admiral Qarcla, of the Argentine navy. The Admiral 
recently made a close study of European shipyards 
In connection with the letting of the contracts for the 
tvo battleships which are being built respectively at 
the Fore River yard and at those of the New York 
Shipbuilding Company. He stated that In many points 
of equipment and management, our shipyards are 
decidedly superior to the most renowned shipyards 
of Europe — a statement which will not be surprising 
to those who are familiar with conditions In the best 
of our home yards. > 

Expert Tostinony on “Olympic’’ Collision.— The re- 
cent summoning by the British Government of Navel 
Conotructor P W Taylor. U 8 N , as an expert wit- 
ness In the Admiralty trial In connection with the col- 
lision between the "Olympic” and the cruiser “Hawke,” 
brings to mind tests made by Mr Tavlor In the 
model tank at Washington These experiments with 
feffir models towed at different speeds and In various 
positions with regard to one another, show that one 
vessel overtaking another Is repulsed by the forward 
vessel until an overlap of one-tblrd has been estab 
llshed Then there la a sudden change, the rear vessel 
being strongly drawn toward the leading vessel 


Fowler’s Flight Eastward Across the Continent. - 

After being stuck In the sand 15 miles west of El 
Paso, Texas, for ulgbl days wllh ills Wrlgtit bii>lane, 
on account of a l)alky engine, Aviator Fowler finally 
flew over the town and iHiided tvlthlii it on Novem- 


Fight Aircraft with Mortars. Uei 

ment was made at Sainlj Hook of 
with a 12-lnch mortar, whnh inovrd 
effective weapon for the purpose 'I'l 
shell filled with ahrapnol, and the tnr 
her of smalt captivi balloons The 
MiiLCCseful even with balloons at hlgl 
a number of ballootis were liberated 1 
balloons the average of the hits was g( 


Bomb.dropping from Aeroplanes m Actual Warfare. 

-According to the latest report from 'I rl|>oll aji Hal 
jan military avtaloi su( ceederi in droiipliig four bombs 
Into the Turkish encampment on Novcnihei 1st The 
bombs, which (ontalned picric acid explodi-d and a 
few hours later an aerial reconnolter showed the Turks 
had vacated the spot Flying ovei tlic desert Is nnlte 
simflar to flying over thr si a, atrordlng to the e\|>eri- 
ence of the Italian aviatuis but while at a height of 
1,000 feet a fine view Is obtained, if the aviator 
asoonds ‘UlO feet farther even, the earth Is generally 
concealed by a blanket of fog H Is therefore dlffnult 
to reconnolter at a safe elevation Thi aviator who 
dropped the bombs also found it difficult to dcteimlne 
what damage bad been done It Is Ihcrffore suggested 
that a second aeroitlaiie should follow with an ob- 


An American Wina French Military Aeroplane Tests. — 

As forecasted tn the arthle on the French military 
tests, Charles T Weywann, with his .Meuport mono- 
plane, won the ISti-rnile cro«s-( nuntrv race He 
covered this distance In 2’.. hours .is aga’nst 3V4 
hours required by Picvost on a Heperdussln mono 
plane, which also was propelled bv a 100-horso-power 
Gnome motor Weytnann's \li>n|>ort weighed 4S ! kilo- 
grammes (1,(165 pounds) and curried as mmh agsln 
in live load anil Itallasl Thus over a Inn was driven 
through the air at a siteed of 72 'j miles an houi tot 
a dlstame lus great as from New > ork to I’hi ladelphia 
and back The fart that Weymann rarrjtng so much 
weight averaged nearly as much as he did with a 
stripped machine In the Intoi national rup ram on 
July iHt last, is anothei pioof of the small heud 
resistance of the marveloua .Nlcupnri monoiilatic 

Orville Wright’s Flights in a Glider at Kitty Hawk.— 

Upon his return home from his nicmorahle fllghls 
without a motor at Kiltty Hawk N C --flights In 
which he remained aloft 714 and ft'i minutch, re- 
spectively — Orville Wright said that these motorless 
flights were the most difficult he had ever undertaken, 
the conditions under whkh thin were made being 
much more severe than those ever im-t with In a 
power-driven aeioplaine Mrnsnred with a Richard 
aueurometer thi wind one day at the top of the hill 
had a velocity of from 3 7 to 2.5 meters lau second 
(38 to 56 milea per hour), whllo 12 feet above thr 
to|) of the hill the wind velocity was si ill gri-aler 
There was a difference of .5 meters per second In 
simultaneous otieervatlons made at heights of 11 uiul 


13ie Latest Photegn^ of t]te Ptanet Man 

By Mnry Fr«et«r., 

D r. PBRCIVAL LOWELL, of the Lowell Observa- 
tory at Flagstaff, Aria., has been finally successful 
In obtalntfig photographs of Mars, which establlah be- 
yond a doubt the reality of the canals of Mars Here- 
tofore, the valoe of the photos obtained by him In 
1907 was questioned, on account of their minuteness, 
being compared in slee to the head of an ordinary pin. 
Doubts were expressed se to the amount of detail 
which could be neen on so small a scale, and magnlfl- 
catRm, It was said, only Increased the difficulty by 
enlarging the silver particles upon the plate, wherever 
Its qeasltlve surface had been exposed to the light. 

With rttfard to photographa of Mars obtained Octo- 
ber Uth, 1911, with the Lowell refractor, 2i laches 
apartnre^ ths Images made ad one minute intervals of 
sxiKMiwre. ekeh of three teooads. Dr. Lowell writes as 
fqlteefS. in a tetter dated November 9th, 1911; 

^h* following, therefore, will Intereet yon and the 
gttbiic generally — the magntfleatlon used for the pho- 
tographe ie now 178 iiametere. This on a disk of 


twenty-four secoude of arc which Mara presented t 
the last opposition gives for the photographic Image 



Pbotofraphs of Mans, takm at the Loweii Observatory 
by Mr. B. C, BUpher on October lUk. 191L 


eye. and a superflcleB of ov 
by our satellite to naked t 
Ing revelation this as tn tb 


The diameter of Mars at 
twenty-four seconds of arc Ic 
In the above letter, means 
tograpbic Images which the 
five times that piosentcd by t 
eye, the telescope magnifying 
eight diameters W'hllo the 
on the photographic plate, tl 
processes On examining tb 
a screen by n stereoptlcon an 
orate detail appeared, seve 
plainly in evidence As thes 
a month or so before Mara I 
our planet, we may look 
those which will be obtainc 
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Abstracts from Current Periodicals 

Phases of Science as Other Editors See Them 


Family Likeness in Handwriting 

S oMl'. ni (Mil leadPTR may have amused tihemselve* 
\(iili (he tioliby of reading character from a per- 
bdii - limid«illlng The lndi<ationB thus obtained may 
[I. iliiipi- also be aiuilled for aerioug purposes It a 
iMTsdii b writing diBclosea hlg character, and If Indl- 
Mdunlh of the same family roaemble one another In 
llielr ihaiacters. we must expect to And that there will 
1 m‘ ;i ri'seniblani e shown 111 their handwriting also. 
That this Is Indeed the ease Is shown very cleaily In a 
nnmlH'r of examples Illustrated by R H Chandler In 
KniiwU'ilgc and reproduced here Perhaps the most 
striking case of general resemblance Is the hand- 
writing of two sisters which is reproduced In Fig 1 
Note especially the formation of the word “the.” which 

/j- 

Fig. 1. "Handwriting of two sistera. 

Is almost Identhal In the two cases Somewhat simi- 
lar remarks might he applied to the cases shown In 
Figs 2 and 3, while the resemblance of the characters 

^ 

4 ^ 

Fig. 2.— Three brothera write very aimilar hands. 


shown In Fig 4 Is less obvious but la really moet 
striking when we examine Into details Note for ex- 
ample the iiecullar method that both father and son 
follow In lifting their pen In writing the word Belve- 
dere Eai h makes an entirely separate att of writing 
the ‘e" In the middle of this word Another feature 
eommoii lo both writings is that the letters Increase In 
kI/h toward the end of each word This is especially 
marked In the first example, the father's writing 

/P\ 


. 

Fig. 4. J f4tlMr aai «aiL Hw renembUnM here la in 
deUUa ratker tkui tn g«Mral form. 


Motor Trucks for Mines. 

M r. H M BEAT80N, writing in t'Ke Sngineerino 
oad Htnina Journal, draws attention to the utility 
of automcfblle ore trucks at mines where ore is hauled 
by wagon to mill, smeltery or railroad shipping ata- 
tlon: "There should be a demand for such trucks Just 
as soon as wagons suitable tor hauling ore are placed 
on the market. The automobile truck Is a compara- 
tively recent development It Is still hardly beyond 
the experimental stage, but It already gives promise 
of hauling ore at a smaller coat than such work can 
be done by teams 

"At some tiiines traction engines have been used 
for hauling a string of wagons. Where the roads were 
comparatively level and In good condition, they proved 
to be satisfactory, but the traction engine Is too heavy 
In proportion to Its tractive power to do the work that 
could he expected from the lighter gaaollne-motor 
truck The traction engine sinks deeply Into soft 
ground, cannot readily run on steep grades, and Is too 
heavy to safely cross the wooden bridges that are so 
frequently used to carry a road across a stream The 
motor trmk Is free from most of these defects, but In 
order to pull a number of wagons In one train some 
special provision will have to be made to control the 
trailers on steep grades 

“This has been the object In view of a German 
manufai'tiirlng company that has recently built a road 
train In wblth the lightness of the gas-motor truck Is 
combined with the advantages of a traction engine for 
pulling a number of wagons The train consists of a 
generator wagon and six trailing motor wagons, each 
of whh h la capable of transporting five tons at a speed 
of seven to ten miles per hour The two gasoline 
motors drive two electric generators For each axle 
of all the wagons there Is one driving motor Stee^ 
Ing Is effected from the driver’s wagon, and the pro- 
vision of suitable shafting between the trailers causes 
them to follow the bends or curves in the road taken 
by the generating wagon 

“It Is said that these trains can travel readily over 
rough ground, that the wheels, which are fitted with 
broad tires do not sink Into sandy soil The weight 
Is better distributed and Is less than that of a traction 
engine of equal power " 

The Workman’s Attitude Toward the Ifachine 

I N a recent number of Dir Dmtrhau, under the head 
Ing "What the Workman Thinks of the Machine." 
F Mflller gives an account of Impressions gathered by 
him regarding the place which machinery occupies in 
the mind and life of the workman The method which 
the author hae adopted to obtain his material Is to 
approach a large number of workmen, requesting them 
to express their views to him by letter He quotes 
passages from a number of such letters, from which a 
few excerpts are given below. 

An umbrella maker writes' "For the last twenty- 
two years I have had my post at a special machine for 
making umbrella ribs There are hundreds of mem- 
bers and Joints working at a time The eye finds It 
quite Impossible to follow all the motions The flnrt 
Impression which the machine made upon me was one 
of admiration, coupled with a certain dread I believe 
men would be bettor off If there were not so many 
machines In use My machine can hardly be said to 
be dangerous, unless a man commits some act of ex- 
treme negligence. In such case It Is true that I have 
known one of my own fellow workers to have his 
hand crushed Into a shapeless mass I shall never 
forget the sight Such accidents harden a man and 
seem to turn him into a machine himself " 

Another writes- "If an accident has occurred In 
the works, It often affects a workman In such a way 
that he becomes extremely nervous and excitable. At 
every chance outcry, made perhaps In Jest by some one 
of bis fellows, be Imagine# that some one has been 
caught In the machine. The accident will torture 
mich a man in his sleep, from which be will wake up 
with a start In the grip of a horrible nightmare.” 

A glass maker In Dflaeeidorf, who has been at bis 
work for thirty-two years, makes the following 
thoughtful observation: "1 am of the opinion that a 
man attending a machine cannot follow up an Ideal- 
istic train of thought, hut becomes deadened In hta 
sensIblllMee On the oontrary. In the pursuit of aonte 
congenial mannal labor, such as glMs making was 
until recently, be has an opportunity to dj this. TbeM 
is a peculiar charm In watohlng a gang of men work- 
ing at the tank fnmaoe and tinging at their work. 
It seems a pity that tbs machine should pot an end 
to all this. In the aachlne room there Is ahvaya 


a certain depreaelon. My opinion la, 
prolonged period with the machine meaaa 
dyiffg of a man's higher tauitlnota.” . 

Another workman remarks' "It is found 
chine attendants are much more Irritable gOd 
more easily given to anger than manual 
Tbte complaint of the strain upon the nervea^Hff 
the ill effect upon the man's temperament 
almost all the letters published by the author; iMaj^V 
too, Is found the statement that the workman’Sli^V 
Is disturbed by evil dreams about accidents. 
says; “I believe that we should he muchMB|^V 
without the machines, and that there would 
quarters less cripples In our population ^liian 
present conditions " This statement may, perhaanV 
thought exaggerated, and Is here quoted for v£SH|' 
Is worth. Nevertbeleas, it evidently represents a coilp 
mon impression among workman, for close upon it wb 
find an observation by another workman, who ,sayf 
that “of four hundred and fifty machinists on wo^' 
working machines In Munich, there are not ten idiK 
who still possess their ten fingers.” p- 

While it appears probable that the workmen’s 
matss may in some oases be exaggerated, thmttili dS 
natural horror at some of the terrible accidents 
ueseed by them, the mere fact that this impreMto 
exists U auflictent to command our very thofiBM 
and eympathetlc attention. . 

The Great Citiea • 

S OME Interesting tacts relating to the pepOlMllk 
sUtlstlcs of the world’s great cltlee are cllet”!lar 
Prof W B. Bailey In the Independent-. 

There are at present ten cities in the world wtik 
a population of over 1,000,000. Of these, three are Ik 
the United States Russia Is the only other counter 
to have more than one city of this slse. 

London leads wKh a populetlon of over 7,000, OOft; 
but lu area Is over 440,000 acres The area of OreatiT 
New York Is less than half that of London. If N4|F 
York city could annex enough of its suburbs to make 
Its area qqual to that of London, It would at preeeM^ 
have a population of over 6,000,000 Even wlthool 
annexing any more territory, New York may. witbli 
twenty years, become the greatest cHy In the bWlfl; 
If It were possible to Include suburbs, as has been 
done by London, It might become the leader within 
ten years The area of Registration London, not Ur 
eluding the outer ring. Is 74,889 acre# On this ter|k- 
tory Is found a population of nearly 6,000,000, hHt 
within the past decade the population of the old cfcr 
of London has actually decreased. Business is oroklb 
Ing residences from the center 



Diagrammatte *repressatatioa of the popnlation and 
area of the werM’s greateit ettfee. 

Berlin has recently annexed suburbe with a popu- 
lation of nearly 1,000,000, It aeema Ukely that when 
figures are available it will be discovered that Berlin 
has displaced Paris as the third city in the wofld. 
The following are > the population end area of the 
ten largest cities In the world at the latest date for 
which figures are available' 


Otty. 

Araa in Aores. 

PopolatiOfi. 

London 

. . . 441,600 

7,262,968 

New York 

.... 809,818 

4.766,888 

Parts 

. . . 19, MO 

2,768,868 

ToWo 

.... a7,98«t'' 

2,186,076 

Chicago 

.... 117,447 

. 2,186,288 

Vienna 

.... 36,686 

2,086,888 

Berlin 

.... 16,668 * 

8.070.666 

8L Peterslnirg . , . . 

.... sa.ttt 

1,678^M0 

PhnadelphU 

.... 6t.Stt 


Moscow 

.... 
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Suggestions for the Workshop 

Ingenious Expedients of Resourceful Mechanics 


A SceMt L»ck to a Cdifaiet I>(Mr 

WHiten J. HonMT 

T ub iiMthod of locking ibown in the llluatratlone 
U MilUble for leoret doore or pknela which are 
aot anppoaed to open, or it may be uaed on binged 
aiglboard or cabinet doora In addition to or In the 
jjiieTiee of an ordinary lock. The principle le that of 

£ (nald« latch or bolt operated by a knife blade, or 
Uar thin inatrument, put throogh a crack between 
to door and Ite framework. If a crack for thla pur- 
foae U Undeelrabla it would be eaay with a little in- 
•e^ty to work ttie bolte by a string or wire carried 
ge n convenient point away from the door Although 
the method of operating the lock may give the Idea 
tot It la an insecure and weak faatening, It actually 
may be very atrong Indeed, for the atrength of a lock 




Pig. L— Panel with ewlvel croaa bao'. 

doee not depend on the alee or character of the key 
which openi it 

Fig 1 ehowa a panel or cover and the opening Into 
which It flta A swiveling croes bar la pivoted to tbe 
tnelde face of tbe panel. When In tbe horlsontal posi- 
tion the snds of the bar project and fit either behind 
adjoining panels or into slots, and the panel Is locked 
lb place. When the bar Is swung Into the position 
shown by the dotted lines Its ends are flush with tbe 
edges of the panel. Stops are inserted aa shown to 
permit only just the amount of swing required The 
lower end of the panel has fixed pins or dowels to 
securs It, or the wood may be tongned or rebated 
Screws with tbelr beads filed off make good pins. 
Shoulders are neoeasary In the opening to prevent the 
panel from being forced Inwards, and when It Is 
looked it should be tight. If desirable nail beads 



BI" ter' 1 



Unlees the panel Ifc very narrow these would be 
necessary In Figs. 1 and 2 The stopa shown In Fig 1 
are suitable where little strength Is required but If 
the panel Is forced outward tbe bar. secured only at 
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Pig. 2.-Mo<ttod farm Fig. H-Door with 

of eawoB bar. riioct fbotsaisiga. 

may be driven In at each end to give It the appearance 
of being nailed in place. 

Tbe cross bar shown in Fig 3 li; a neater ebape 
than Che simpler form In Fig 1 Its ends are cut 
so that the poinu are central Instead of being at op- 
posite edges of the bar. Besides this It will be seen 
In the dotted position that the portion cut from the 
highest part gives a horlsontal edge which can be set 
to just clear tbs shoulder against which the p.anel 
beds and so the oentor of tbe bar can be subtly 
nearer the end of the panel. The way the bar Is 
marked out Is apparent at B. It may be of wood or 
metal. 

So to tbe examplsa sheer bars running across the 
panel pod seoorlag & on l»tb sldea Fig. S shows a 
bttIM deer with short fastenings at the side which 
«n»a». Thar are phroted midway of their length 
•0 tot tor WIQ balaaes. Tbe dotted vertical pieces 
tkom gptdw wWfsh act both as stops 
bbt ysUat* to etatnA WMW traw atraln It •» attempt 
-Ifttoiil*. Iff to to tog ffto. 



striking the plugged et 
the tube Is full plug i 
then take a piece of Im: 
diameter of tube and si 
bend the tube; then e 


to the shape you wish to 
wo other pieces of wood, 



Fig. 4. —Wooden gaides and wire fastening. 

the center, msy bt«ifk or b^d and the screw be loos- 
ened. Combined guides and stops, as shown in Fig 4, 
screwed to the door cloee to the edge, prevent this 
and greatly strengthni the fastening. ^ The double- 
ended guide In Fig 4 stops the bar In each direction 
and keeps )t' close to the door surface The single 
one is Intended f<^vuse where there is not room for 
the longer oM. It Would be suitable for stopping 
against the Idwer edges of tbe bars In Figs 1 and 2. 
at tbe right-hand sides, where. In tbe dotted position, 
there Is no room above tbe bar for attaching a double 
stop and guide 

Fig. 4 also shows a fastening on the same principle 
spade of wire Instead of wood. Tbe wire is ben^ to a 
curve 80 that Its ends project nearly at right angles 
In all positions of Its travel If it was straight and 
consequently st right angles In one position and slop- 
ing In tbe other a knife would not work It so easily 
Moreover when bent Its oxlenelon can be adjusted 
exactly as required by further bending 


Turning; Duplicate Forma 
By Albert F. tohop 

A WOODWORKING firm received an order for sev- 
eral hundred brackets which nkturatly would be 
sawed on the jig nw The party ordering the brackets 
stated that they bfa.4»orf«ctJy smooth on ithe 

sawed wdges^ Tfie Jaw^r knew at once that If each 
piece was WKlvapered by hand on the edges, the 
extra Unse reqlilred ..would greatly delay tbe work 
His fellow workman, a wood turner, said he could 
make the pieces In a lathe This le how ho did It 
He took a log of wood for a hub, and with a wobble 
saw cut tsngltudinal grooves In It to receive tbe 


Method of bending a brass tube. 

one on either side of tbe form Clamp the whole 
firmly In a vise as shown In the sketch Then drive 
a nail through the two outer pieces near one end of 
the form under which Insert the end of the tube, after 
placing a small place of flat Iron or a ihisel between 
the narf and the tube The two outside i>ie( es are 
necessary as all tubing has a tendency to flatten while 
being bent After tbe tube Is bent the wooden plugs 
can be easily removed hy Inserting a wood screw Into 
them and, after warming the end of the, tube, using 
tbe screw as a handle to i)ull out 

Guide for Winding Coil Springs 

T HB accompanying Illustration shows a small tool 
which will be found useful for winding coll springs 
In a lathe It is made of a piece of tbreo-sixleenth 
Inch sheet steel, one end of which Is turned over to fit 
the arbor on which the spring Is to be wound A slot 
is cut In the tool near the arbor bearing, to serve as a 


M^dKg daplkste brseksts on a lath*. 

bracket pieces. Theee were previously cut a trifle 
long, leaving a little Up on each end to be clamped by 
the Iron bands tot were put on each end of the bub 
The whole thing was placed in the wood lathe and 
turned by hand like the pattern marked A. The sand- 
papering and polishing came next, which made the 
forms absolutely smooth and gave them a nice finish 
In doing work by this method care was taken to fit 
the pieces nleety so as to prevent chattering and 
sllverlffg on to sides 

Bflndtag m Bra« Tube 
By A- F. Clerk 

I N the IssTia of May 8th U described a process tor 
bending hrast tubing. The foltowlng Is a much 
simpler method vtors a coil spring long enough and of 
the proper si» Is not nvallable. Plug. one end of the 
tube with a piece of wood and then stand It on end 
and IIU It fflU dry sand. Tamp the sand firmly by 


Guide for winding coil springs. 

guide while winding the spring Th< tool 
on the arbor and ihi- latter is centered In 
One end of the wire Is fastened In a hole dri 
arbor and then, by passing the wire throng 
It will be guided as the arbor Is turned 
uniform spring 


Grinding Copper. — When It Is desired to grind <op 
per on a carborundum wheel the copper invariably 
clogs By rubbing on tallow this Is prevented and 
apparently the tallow doee not Interfere with the 
cutting of the wheel — B F 

Knife Made from a Hacksaw Blade 
By H. M. Nichols 

T he steel used In hacksaw blades is well adapti^ 
for making klhlvee, as It can he ground to a good 
keen edge that stands up w'ell under usage 
The knife shown In the Illustration was made from 
a hack saw blade % Inch wide and about 1/lC Inch 
thick The blade part was ground off on an angle, 
as shown, and the handle was formed bv bending a 
piece of sheet v.lnc In the form of a U over the hm k 
of the blade. Of course a more pretentious handle 


could be made from wood, hold In place with rivets, 
but the handle described answers the purpose very 
well and has the merit of being made quickly The 
blade Is ground like an ordinary knife blade, or it 
can be ground on one side only like a chisel If used 
for a scratch knlf* tbe latter method of grinding It 
preferred by the writer. 
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The First National Mine-Safety Demonstration 

Study of a Real Mine Explosion 

By Charles L. Wright, Fuel Engineer, Bureau of Mines 


ork that Is being done by the Government 
luto the dangers of mining was brought out 
In the First National Mine Safety 
kvhnh occurred at Pittsburgh, Pa., on 0(to- 
and .Hat, under the auspices of the I’nlted 
ireau of Mines With the assistance of the 
National Red Oroas Society and the Pitts- 
al Oiierators' Association 
)rk of the explosive testing section was ex- 
11 a spectacular 


The long combustion chamber of the bureau was also on by the rescue 

Interesting to many of the visitors This is essentially those eslstlng aft 

a Murphy stoker at one end of a long chamber built mine, 
of brick and lined with Are brick at the other end There was also 
of which is a water tube boiler At several points on physical testing ol 

this chamber there are openings tor the Insertion of dulum by means e 


on by the rescue corps under conditions similar to 
those eklstlng after an explosion has occurred In aH 


There was also an exhibition of apparatus for tliw 
physical testing of explosives Including a ballistic pel^ 
dulum by means of which the relative disruptive fopo# 


thermo-couples snd the withdrawal of samples of flue of an explosive Is determined; a preasure g«ge fop 
gas A large number of gae samplas are Uken from determining the pressure developed by a known welgtp 


the various points simultaneously and the study of the of a 


explosion, and windows of 
heavy glasp on the sides 
through whl(h flame is 
visible when an explosion 
of gas or dust Is produced 
A i)ortlon of the tube was 
luirtttlniK d off hy heavy 
pa[ier making a chamher 
In which gas and air wore 
mixed so that the mixture 
contained seven pei cent 
of methane and ethane, 
both pxi>lohlvp gases A 
charge of black blasting 
powder i-quul lit strength 
to one half pound of fortv 
per tent nltro-glycerlne 
dynamite was fired Into 
the gallery igniting the 
gas and producing a ter- 
ilfii explosion Again, an 
amount of itermlsslblp ex 
plosive cniial In strength 
to the Mat It blasting pow- 
dei was fired in a gaseous 


safety of black 
Iiowdei and irer- 
exploslve was 


Long combustion chamber, showing apparatas for testing namj^ea of gaaes at rarip» points. 



Entrance of the mine after the explosion. Note the debria. 
THE FIRST NATIONAL MINB-SAPETY DEMONSTBAITON 


1 calorimeter for determining the boaP 
of combustion of d(lr«xplo-t 
— slve; a flame testing ^ - 
paratus for the determl^ 
tlon of length and dura- 
tion of the flame of an ex- 
ploelve, an apparatus for 
determining the rate of 
detonation of an explosive, 
a large and small Impact 
machine for determining 
the force necessary to set 
off explosives, Trauxl and 
lead blocks which are also 
used for determining the 
relative power of an ex- 
plosive and a cone and 
pendulum friction device 
for determining the be- 
havior of explosives under 
friction 

The explosibllity of coal 
dust was shown hy meant 
of a laboratory coal dust 
Ignition apparatus consist- 
ing of a heavy glass ves- 
sel Into the bottom of 
which coal dust was blown 
by air upon a wire heated 
red hot bv an electric cur- 
rent The force of the ex- 
plosion of the coal was 
graphically shown by the 
bursting of a thin glass 
flask connected to the top 
of the Ignition apparatus 
In gas arid dust gallery 
No 2 an Inclosed electric 
mine motor waa shown 
operating in an explosive 
mixture of gas and air 
without producing an ox- 
ploslon Later the pro 
tecting devices were re- 
moved from this motor 
and an explosion of the 


tors for mining purimees 
under the two conditions 
open and protected were 
thus demonstrated 
Two of the mine roeone 
cars of the Bureau wero 
on the siding at the plant 
and open tor the Inspec- 
tion of visitors 
In the afternoon of the 
first day the experimental 
mine of the bureau waa 
visited by a party of about 
two thousand people, a 
special train being pro- 


candle iiower wlien opera- 
ted with dlffeieiit voliaRes Tn still anothei build 
log n foundry cupola was In operation to show 
the method of taking gas earnples and tenipera- 
turoH In various zones of the coke bed for the 
purpose of studying the fundamental prim Iples of 
the iiroiesH with a view to possible Improvement A 
gas producer was In o()eratlon burning fuel at a high 
temi>erature and fapiidtv and In which the ash and 
ellnker were removed by taivplng off the liquid slag at 
stated intervals 

In the fuel briquetting plant two types of briquet- 
ting presses wore In operation one of which was pro- 
ducing briquets from California lignite under a pres 
sure of 20.000 pounds to the square Inch without the 
use of artificial binder while the other machine made 
briquets of Ardinary bituminous slack using six per 
rent of wAter-gas pitch as a binder These briquetting 
experiments have for their object the better utiliza- 
tion of fuel waste and low grade fuels 


analyses of theae samples makes it possible to deter- 
mine the proper distance that the furnace should be 
from the cold boiler tubes in order that complete com- 
bustion may take place This distance varies with 
different types of fuels and the results of these Inves 
ligations will undoubtedly furnish valuable data for 
designers of boilers and furnaces 

Another feature of the demonstration was a safety 
lamp test Single and double gauze safety lamps were 
placed In a testing apparatus where they were sub- 
jected to currents of air of a known velocity contain- 
ing eight per cent of methane and ethane The lamps 
which were safe to use did not produce an explosion 
of this mixture of gas and air; others did, and thus 
*belr relative safety was demonstrated 
Men In various types of breathing apparatus were 
exercising in a room filled with a noxious atmos- 
))bere and a glass partition permitted the visitors to 
see tn a graphic manner bow operations are carried 


vldad The trip to the 
experimental mine was made for the purpose of see- 
ing a demonstration of the explosibllity of coal dust 
in a real mine. The mine Is located In Brucetem, Pa , 
In the Pittsburgh sflam of coal which at this point 
outcrops on the side of a hill about 100 feet above ths 
railroad The mine waa opened primarily in order to 
study, the principles Involved in dust and gas explo- 
sions and to test various methods of preventing and 
checking explosions in progress under actual mine 
conditions When the special train arrived at the sta- 
tion the rain was falling steadily, buj^^bls waa not suf- 
ficient to dampen the ardor of the eothuslastlc visi- 
tors Including several ladies As soon M the party 
had climbed the steep ascent from t|ie railroad to 1^ 
mine they were Invited to walk throuj^ tlie mine 
1,181 persons by actual count ayalled thenf^lveili -«{ 
this opportunity. Wlwn an of 
the mine again ttoey were ie<ineirtedj*t<! takjt 
shout twenty-five yards up the hillside atiorc the tnilUa 
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tlrt B«tw«en (500 and 700 pounda The Aret-ald prohteam performed Included treatment of force 

oimU dtnrt had been aoattered along eoo feet of the lacerated woundi on the head and body, the treat- Ine d 

■■■ enU-y which la 7S0 feet long and two pounds of ment of fractured bones and dislocated Joints, the re- lery : 

powder were placed In a drill hole at the ex- moral of a man from an electric wire and the treat- steel 

Inner «nd of the main entry in such a manner ment of gas and electrical burns the a 

nt the condltlona would 
Jppreeent those similar to 
% blown-out shot in actual 
mining. Slectrlc wires 
connected this charge of 
exphMlTe with the Instru- 
ment house outside of the 
mine The wires were 
placed In circuit with a 
source of electric current 
and the powder explosion 
which followed Ignited 
the coal dust In the mine 
resulting In a terrific ex- 
plosion It was dark by 
the time that the explo- i 
ston occurred and the 

smoke and fiame mounted 
high Into the air above 
the entrances to the mine 

The sir was filled with \ coal dost exploeien in the gallery at Forbes, 

pieces of stone, broken 
concrete and wood and 
the people Involuntarily 
took refuge under the | 

trees There was no real 
danger, however, as the 
people were above and 
back of the mine en- 

trances. The force of the 
explosion wss manifested 
In the vicinity of the mine 
by the damage done Near 
the main entry a loaded 
mine car had been shot 
back about fifty feet while 
another partly loaded had 
been blown more than one 
hundred yards over a 
bank Into the valley. The 
big baga of sand which 
were used In the brattices 
130 feet from the entry 
had been blown out Into 
the open The temporary 
fan house had been 
wrecked and the office 
building partly demol- 
ished If any of the min- 
ing men present had any 
doubt as to the expiosi- 
hillty of coal dust in a 
mine without the presence 

of gas. this question was „ . . i i, . 

settled onco and for all «P»oeion. 

It had been planned to 

have men equipped with 
oxygen helmets enter the 
mine Immediately after 
the explosion to take gas 
samples, extinguish Incip- 
ient fires and Inspect the 
condition of the roof, but 
the lateness of the hour 
made It necessary for all 
to hasten to the train 
waiting to convey them 
back to Pittsburgh 

TDvery one who saw this 
demonstration was pro- 
foundly Impressed with 
the Iniportance of the test 
and many contpllmentii 
were given to Director 
Holmes and those in 
charge of the experiment. 

On the morning of the 
aist the great first-aid 
meet and mine safety 
demonstration was held 
at Forbes Field. The first 
thing on the program was 
the first-aid exhibition. 

The forty teams that par- 
ticipated were arranged In 
a row facing the seats. _ 

WlsUe many of the teams _ j ^ . j 

participating came from IU«me squad twartng an lnjur«l man. 

Fenuylvanla and adjoin- THE nilST NATIONAL MnCE-SAFETY DEMONSTRATION, 

lag Btatmh there were oth- 

erg which canse from longer distances notably those Following the tmst-aio wor* n nemonstration of the wide 

from Tacoma, Vaahlngton, Dawson, and New Mexico. behavior of a permissible explosive in the presence cages 

The teams parformod alternately in two sections, the of coal dust was made hi b tenipurBi-y steel gallery or ter ol 


force to one-half pound of forty per cent nltro-glycer- 
Ine dynamite The explosive was fired Into the gal- 
lery from a cannon through a small oiienlng In the 
steel end of the former Tho other end was open to 
the atmosphere One hundred and thirty-three itoundb 


Hebnst man sntaring the gallery after the explosion. 



Raacne squad bearing an injured man. 

THE nRST NATIONAL MINE-SAFETY DEMONSTRATION. 


ence of dust 
demonstration 
In the game i 


from the aafetv doors on 
top of the cylinder and 
great rloiids of dugt and 


first aid teams i 
them equlpptal 
oils tyiK-s of 
iipparatUK, ent 
gallery and rein 
era) supposed i 
the mini exjilos 
Ing them fiom 


show Rlgns of dist 
party (which of r 


erg which canss from longer distances notably those Following the twet-aio wor* n nomonstration of the 
from Tacoma, Washington, Dawson, and New Mexico. behavior of a permissible explosive in tbo presence 

Th« tenms performed alternately in two sections, tho of coal duet w»e iand« hi a tenipurBiy Bteel gallery or 

even itumiwiwd teams working the same probleme cylinder 198 feet long and S feet 4 inches In diameter 

UMle IhO odd numbered tetrma worked other prohlems. The amount of exploalve uaad was enual In dlsruntlvs 


wide by .1 feet long, and 6 feet high 
cngBs Tho atmosphere of the box <-r 
ter of nue per cent of carbon mono 
ner’s whit© damp). In eight mini 
birds were overcome and collapsed ( 
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The Heavens in December, 1911 


on It Not content wit 
iblo Btars, Prof Stebbing 1 
^i-ovpr>. with oonaplcuouB 
ilablPB in the first two stf 
e average, penhapM one Bti 
irles In brightness, some 


By Henry Noms Russell, Ph.D. 

aot long ago to gpoak of broadside on, and look oorreepondlngly brighter. The 

observation of Prof amount of tbU elongation la, however, only 1 per cent 

University of Illinois, of the whole diameter, which could hardly be detected 

} time to making very on a drawing to scale From the length and d^>th of 

es of the brlghtneas of the eclipses. It la possible to find the Inclination of the 

s depending upon the orbit plane, and the diameters of the two stars, in 

:ance of selenium when terms of that of the orbit The spectroscopic ohserva' 

mt with the study of tions then furnlsb us with a reliable scale of miles, 

ebbing has taken up the and enable us to calculate the actual dimensions and 

plcuouB BUfcoss, finding mass of the system. What Is more. In this case the 

two stare observed. parallax of the star Is fairly well determined, both by 


iu a hundred, direct measures and because It belongs t 


le principle must of stars moving together In ^ace, of which the prln- 
h cipal stars In Ursa Major are members. He can, there 

that many bright fore, compute the actual brightness of the stars, com- 
I near together to pared with the sun 


avpsar as a rather small and very dark spot on 
star’s surface. 

Though there Is so other Individual star about 
which we know nearly at much as this, It Is prbhahla, 
from various lines of evidence, that Beta Aurlfs 
Is a fairly good representative of a oonalderahis class 
of the brighter stars— which emphasises the tact that 
our mighty sun Is, after all, one of the amaller mem- 
bers of the host of heaven. 


Turning our gate overhead, we find Auriga clow 
to the senlth. The brilliant Capella may serve as 
our landmark. Beta Aurlgn Is close by on the eaat, 
almost in the Une toward Caator and Pollux, which 
are ooasplouoaa at an altitude of about 46 degrees. 



Procyon shines on tbs 
right, lower down, and 
Regulus, with the Sickle 
of Leo, Is rising a little 
north of east 

In the southeast Is the 
magnificent group of con- 
stellatlons centering In 
Orion Sirius, still lower 
down, hut surpassing all 
other eUrs In brilliancy, so 
outshines the other stars 
of Cants Minor thst It Is 
only when wo hide him 
from view thst we realize 
that some of them are as 
bright as the stars of 
Orion’s belt High up 
near the zenith Is Taurus, 
now made conspicuous by 
the ruddy Mars, which ex- 
ceeds even Sirius 1^ bril- 
liancy. 

The constellation of the 
Hare and the Dove, below 
Orion, though small, con- 
tains more stars of fair 
brightness than does the 
vast extent of the sky to 
the westward, occupied by 
the winding course of 
Drtdanus. Cetus, farther 
to the right. Is more con- 
spicuous 

Duo west from the 
senlth we find Perseus, 
then Andromeda, and 
finally Pegasus Between 
these last and Cetua are 
the little triangle of Arles 
and the extensive but In- 
conspicuous constellation 
Places 

This Is the faintest of 
the zodiacal constellations, 
except perhaps Cancer, but 
makes up for this by 
some faint resemblance to 
the two flabea bound to- 



Comblnlng all these facts, we reach a knowledge of 
the system more extensive than we at present pos- 
sess for any other star We may summarize It as 
follows. 

Beta Aurigw consists of a pair of stars of equal size 
and brightness and very nearly equal mass, which 
revolve about their common center of growth In cir- 
cular orbits lying In a plane inclined 12 degrees 49 
minutes to the line of sight, with a period of 3 days 23 
hours 2 minutes and 30 seconds, and mutually eclipse 
one another at every revolution. The two stars are 
elongated toward one another by their mutual 
attraction to the extent of 1 per cent of their 
diameters, and, owing to the Influence of the tides 
raised by eaeh on the other, the period of revolution 
Is increasing by seven-eighths of a second every year. 

The actual distance between the centers of the two 


gether by a cord, which are Its traditional llkenees. 

This cord, or rather cords, start at Alpha Plsceum, 
a fairly conspicuous star of the fourth magnitude, 
pointed out by a line from o and through y Cetl. From 
this one line of faint stars runs northward toward 
I Andromede to^ the Northern Fish, which Is repre- 
sented by a gfoup of faint sUrs south of Andro- 
medas Another and rather more conspicuous line of 
sUrs runs west from a Plsceum for about 80 degrees 
to the Southern Fish, whose body la marked by an 
Irregular polygon of small stars south of the great 
square of Pegasus Our Initial letter ahows the gen- 
eral arrangement of the constellation. 

In the northern sky) Cassiopeia and Oepheus are on 
the left of the Pole, Urea Minor and Draco below, and 
Ursa Major coming up on the right 


lese than six Ji 


stars Is 7,630,000 miles, and each star Is 2,200,000 miles 


The Planeto. 


Between llie (hIIphi-h the brlghtnegs of the star Is 
not perfeelly roimlani, Imt liKieaeee by about 1 per 
(cnt until the time half wav between p<ll)me8, and 
then falls again to Its original value, just before 
the next eclipse This tiiiiv In explained by assuming 
that the mutual attraction of the two sUrs causes 
them to be slightly elongated Piward one another, 
like two eggaH with their nariow ends pointing at 
each other' When the stars are just out of eclipse, 
we see them end on 

A day later, midway between eclipses, they are 


in diameter The more massive component has 2.S8 
times the mass of our sun, and the other 2.34 
times. 

The whole system Is at a distance of about ten 
million times that of the sun — so great that light Ukes 
160 years to travel over It Bach of the two stars gives 
out about 130 times as much light as our sun, from 
a auperfletal area a little less than seven times as 
great, so that per square mile, these stars send out 
nearly twenty times sa much light as does the sun 

The sun Itself, If In front of one of them, would 


Mercury la evening star until the 28th, and after- 
ward morning star. He Is apparently farthest from 
the sun on the 7th, but, being very *CJir south, is Un- 
favorably placed, and ssU about B'40 P, M. 

Venus Is morning star, very conspicuous and bril- 
liant, rising about 8:10 A. M. on the 1st, and 4 A M* 
on the Slat She posses eastward and southward 
front Virgo ahnost into Soonpio during ths month, and, 
telescopically, appears like the Moon Mro dgya past tha 
first quarter. Mars U In Taurnt, jtutFgat 

<0MSNmMiloapdpsMar) 
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The Inventor’s Department 

Kmple Patent Law ; Patent Office News ; Inventions New and Interesting: 


A. Letto* from Japui. 

♦T'HKRB is KMoety a nook from the 
* StrsiiH of Mmgdlan to Alackk, and from 
Siberia to the Cape of Good Hope, that ie 
oot reached by the SciicKTirio Ambbican. 
Hatoe it follow* that the Editor's mail 
indudee letters from all quarters of the 
Mrth. The questions asked him run fnom 
the olaseio problem of the hare and the 
hunter to the request for a formula for 
triseotins an angle. As a rule, these letters 
are written in English or in one of the 
famliiar European languages. Oeeasion- 
atly the Editor is puxaled by a letter writ- 
ten in ohanoters which are beyond hie 


use with their expert technique, without 
delay. 

“ In order to fulfill my desire, I wish to 
have the honor and fa^ulity of having the 
details of my invention made public in 
your oountry by the papers I am submit- 
ting you. I shall feel greatly honored if 
yotir esteemed firm gives consideration 
in thu matter and has the kindness to 
introduce my invention in your valued 
magazine. I will leave It entirely to your 
own convenience whether you use the full 
text or its outline. With great respect, 
I remain. Very truly yours, 

“Yujtbo Iti.” 


it IS said, and gave personal consideration New Roof for Patent ( 
to every application that was made for a Building 

patent during the yean between 1790 and 

1793, while the power of revision and ^HE PaW'iil Office has just lx 
rejection granted by that act remained m * plietl, at, a cost of sonicthing 1 
force. It 18 related that the granting of a thousand dollars, with a new rool 
patent was hold to be in these early times replacing one that has served as a 
a weighty event in the history of the State for the building over since the g 
Department, whore the clerical part of the of 1S77 It is interesting to com 
work was then performed, difference in ejist iietween the n 

It is a matter of trsulition, handed down and the old The one just reinovi 
to US from generation to generation by sheet copper, but was found to I 
those who love to speak of Mr Jefferson riddled with holes and enwks fror 
and h.s virtues and eooentncities, that ure to the elements for more Uia 
when an application for a patent was made years. The copper roof cost m tii 






ken. Only the other day a commuiiioation 
was received from Japan, which is repro- 
dueed herewith for the benefit of those 
who may iwefer to read it in the original. 
Needless to say, the Editor had to 4ek a 
Japanese friend for the following trans- 
lation : 

“Tbb SciBNTiric Amxbican- 

"Dear Wrs: I am sending you under 
separate cover, a oopy of patent speciflca- 
tkm published by the Japanese Govem- 
meaat, for an airship invented by myself 
and for which patent was awarded, also 
a cutting from ToItjfO Kogyo Zatthi (Tokyo 
Indvstrtal Magarint) to which I had oou- 
tribuj^ a poiiion of the theory. 

“As a matter of fact, teohnical skill is 
neoessary in the praetied application of 
tMs Invfattioil, tb^ora, I am not going 
to seoure patents fpom -Wte governments 
o< iNotirwNtN* fmreign ootintries, but my 
dMiM 4ii to (aeUitate tlie manufaetiuers 
Of eowiMee in lowntfaOtQrliig my 
«ImI in ptttthtc htto pnotieal 
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A letter from Japan to the Editor of the Sdeatifle Araericaii. 


The Japanese patent referred to is in 
the Editor's drawer, and he will lie glad to 
show It to any one who thinks ho can 
make use of the invention. 

The Origrinal Organic Patent Act 

fT'HAT our forefathers realised the import- 
A anoe of inventions and appreciated the 
part they would play in the devdopment 
of our matcnal rwiouroes, is shown by the 
serious attention paid, in framing the con- 
stitution, to the patent and copyright 
clause and the early enaotment nf the 
orgamo patent act of April lOtii, 1700. by 
the Congress. The Deps^mentat proceed- 
ings under this act, looking to the grant of 
patents, is interestingly told in the fol- 
lowing extract from the Patant Oficial 
OoMUe of October 0th, 1877: 

By aet of April 10th, 1700, the first Ame- 
rican patent system was founded. Thomas 
Jefferson inspired ft, and may be sdd to 
iutve been the father of t^ American 
patent Office. He took great pride in iu 


under the first act. he would summon Mr 
Henry Knox, of Massachusetts, who was 
Secretary of War, and Mr Edmund Ran- 
dolph, of Virginia, who waa Attorney- 
General, these officials being designated 
by the act, with the Secretary of State, a 
tribunal to examine and grant patents; 
and that those three distinguished officials 
would examine the application critically, 
scrutinising each point of the specification 
and claims carefully and rigorously. The 
result of this examination was that dunng 
the first year a majority of the applica- 
tions failed to pass the ordeal, and only 
throe patents were granted In those days 
every step in the issuing of a patent was 
taken with great care and caution, Mr 
Jefferson seeking always to impress upon 
the minds of his offleers and the public 
that the granting of a patent was a matter 
of no ordinary iraportanoe. During 1791, 
thirty-three patents wore granted, in 1792 
eleven. Mid in 1793 twenty, making sixty- 
seven undw the first statute. 


borhood of MO, (SKI or ten I lines as niiioh 
HB the new one whieli is iMUng prov ided 
by the present Adnunistralion It is 
staltMl by some of the older eniployeei of 
the Interior Dopartnieiu (Iml at the time 
the old popper roof was laid, there was a 
regular epidemic of graft, workmen engaged 
on the roof being doteiUed iii carr\ mg 
away whole aliwts of the copper eoniM'ah'd 
about their clothing Even the liniesl 
scraps of oopiier were stolen, so diPlieull 
was It seemingly for the lalxirers to n>Mst 
the temptation to acquire scraps of (he 
valuable copixir which was almost legal 
tender. There remains to-dav hardly 
enough of tliat roof to justify the trouble 
and oxpiense of carting it away. 

Emory Disappearing Carriage 

IN the 21st report (October 31st, 1911) 
•of the Board of Ordiianoe and Forti- 
fication to the Secretary of War, we find 
a reforenoe to the Emery disappearing oar- 



SCIENTIFIC AMERICAN 


ri»f{o In ilin repnrt tlip Board sayi Th« oandidate by moving the Male beam taken by the office, even if Uoenaee be alao BSCWWliT 
•'Then' liu\r I'l'i'n no dc^ nlopments, eo reloascB lockii^g devices and the platform <rf record Also that a patent will not be 

far a^ tlio Hoiinl is iMriiniied. in connection on which ho 18 standing fiJls and fioanda itiaued in accordance with the request con- with the Invoitor*. Ttnu on appileanwT^B 

«iili ilic Knicrv gnii cainage, and llie the alarm The iiatentec. la Braatus De- tained in an alleged aasignment which i« Ajieaic^ Depai^ent af tha BcipmiH 

ImHn! Clin iiiih repeal whal has been said Moulin of (Ireenville, 111 made Bubjeot to any exdusive hoenae. ^ 

in regard to the history of this pre^rvlng Cora With Tar.—To pre- Conflicting Patent DecWoaa.— Two in- PertalnUig to 1 

7 “ a. s»»<i,riihth.hu,k« dow, to dll- 

111 -ij'n iii^ M.n (1111(1 iiiinr ircw iiRie piirpow of p«l«at (No. ],0(M,0i)3) foroot diiitnoto of toe Sevnnth Ctoeult. „ for uw In fOloldlnx too wonrar 

iHiii, 1 me trnefit, and the only jwrt to he Benjamin F Johnson of Macolenny, recenUy been publialied. The aUte from the mm at hall (amea and other atblrtle 

lali.ti lo tlie Board in the matter is that, In doing thi8 he ties the husk Wond ^“*3 »" practically »porti, flatatug and th* like; and the iihject U 

"I .miileled, If over, thocarriag.' 19 to „„ ^^d of the ’ear with twine and then ‘hat i« infringement of the • ^hadr taally appHcabJe to an ordh 

1.1 1, .1.(1 mider UN BiipcrviBion ” The ^ , “P tma then ^ 6«4:i83) and *'** »<«“•**<* ^ 

, , f f 11 I submerges it in pme tar A coating of ‘ '“-ude and Hess patent two do4,o)m; ana pogitio„ around the hat In order to property 

fipori goes on lo refer to the several applied after which it is the effeet uinw tins patent of the inventors (,rolect the wearer Irom the aun. 

^iM.ial nelN of ( o^reas, bcgiumng with ,, j,,, mp, ^Ir slaked lime English patent, dated Juno .'iOth, 1896, bkirx MARKING DEVICE.— F B Dama- 

lliut of tebroarv, IHOd, and appnipnatiiig expired by UnutaUon June llOth, pear, sa Welle. Bnlidln* Wltkea-Barre, Pa. 

Ifl.iCMMK) up to the Actof May 27th. 190K, Advertlring Novelty.— Robert KloU of jjjjf, patent ooiKHirns the use of T*''' intention In this oaw it to, provide a 

Uiid euiieliidf'N Us reference to the matter dhioagn, has patented (No l,(K)4,6fiO) as g,^ absorlient for oomprossed arranged to permit oonvenlont tanUng 

es follows. In Its last annual report the an advertising nov.JtY. a device including ^pp,,ars practicaUy to doml- “Laln'l'^ «Za*r^!X.,Tln,.’'.‘‘d«l,^a’d^ 

Hoanl stifled Uiat 17 years had elapsed a head having a pivoted jaw and a movable ,m..kagiiig of acetylene in oylin- tunre above the floor, and to permit of ob- 

siiiee the construotion of a carnage of tongue AsB.s-ial<>d with these is a drawer rf„r„ m this country. The imporUnt claims "crvlng, after the mdrt 1. flnUhed, whether 
Kmerv'9 design was hrsl authorued whioli enu be utili/.od for any purpose and ,n this patent cover a so-called gas package, "hi® *" ‘be desired dtstsnoe from 

Tins rrmnrk may now t>e varied by saying means are provideil so that the movement English patent reUtes to the 

that IH vears have passfal anfl the govern- of the drawer ojierales the jaw and tongue defendants oonlonded that nawi.... 

meiil still has imlhmg to show for the ex- of the head Ju,, ooumU. were f.ir the Name mibieel- KleetrMal IMTleM. 

f or „ ,1 patents were for the same subject- partv mnk TELEPHONE SYSTBM.-Kd- 

pfiKiitun of u > ptr f ( lit ot tiM) appropria- Vulcanising Process. - John R matter and that, under the provisions of wa*i> Stout and Josnrit 8 Kdpka, Btockfort, 

t mns except the fouudatioUH for the carriage fi,^n,n,eter of \kron, Ohio, assignor to Sec 4887 R S, the Amenoan patent mws In this case the more particular par- 
which were pul in three years sgo in order ^ (ioodneh (h.mpunv. same place, has expired with the English. Judge Kohlsaat P®* *> I® "“*"1* «.T«»m In which 

l<> imihIiIi* Mr Kmi'fv to ohtniti an arldi- . « ^ . i • i i i st # ai -a number o( tAlophon^^H muj Iw oonslderftblf* 

ine. l s-lklll as i.rolideH bv Bie of ® decided that they were for the same matter ^i^tivlty of the partlrnUr 

S. ,(KK) as 1 rovi^ri d t y the act of vulcanizing in which the tubing to lie and denied an injimetion (See 188 F R station or .tatlons to bo called la randm-d 
I'k)^, praelieally the first which required ^ ,p a wrapped 8oi Judge Denmson, a few wtieks later, remparatlvely certain ProvUlon la made for 

liim to do anything in return for munc> held that (he two patents were for different ®p® lariwr number of aiib^.rlh- 

to he report, of the ,he same rate the lutiid ,» Leeds & ( 'atlin case. 213 W B 301, the ' ' ' 

SI I4„f'1,i 0- available ^im the^excmitmn^of i unwrapping the band from American patent was still in force (see 188 


that IH vears have paxsial and the govern- of the drawer ojierales the jaw and tongue defendants oonlonded that 

ineiil still liHH^nolhmg to show for the ex- of the head patents were for the same subjeot- 

pemliture of O®) jicr cent of tho appropria- Vulcanizing Process. - John R matter and that, under the provisions of 

t ions except t he fouudiit ions for 1 ho carriage Omjinaeter of Vkron, Ohio, assignor to Sec 4887 R S, the Amenoan patent 
which were pul in throe years sgo.n order ^ Ooodneh ('mipunv, same place, has expired with the English. Judge Kohlsaat M 
to eiialile Mr Emery to ohtaiu an addi- i,()04,KfM) a method of decided that they were for the same matter 

tioiiid S.i.lKK) as iirovided by the act of vulcanizing in which the tubing to lie and denied an injimetion (See 188 F R 
I'k)^, praelieally the first which required ^ ,p a wrapped 8oi Judge Denmson, a few wtieks later, 

him lo do anything in return for moiic> spirally around the tulH>, the wrapped held that (he two patents were for different 
paid him IHirlion btung sunultjuii«)uslv fed through subject-matter and that, actiording to the 

.^eeordlng to the report, of the vuleainzer at the same ralx« the Im.ud is Leeds & ('atlin case, 213 W B 301, the 
S114,di1.i0- available for the execution of i ^ unwrapping the band from American patent was still in force (see 188 

the present contract with Mr Emery for p , y r gy, 

b::n,‘:;TTi;’ere;rt'sa:s 

•■There may be added “> the Sd 14 .KK) are open at the e<^ Abraham R K.tclien, Jr , Company v Lcvison (Circuit 

mentioned above the sum of SI.Ti.ImI. <.S of New Haven, ( onn in a paUml (No of Apja^Us. Ninth Circuit, July 3rd, i 


paid under the first contrail, which v 
canceled by congressional HUlhonts, 
that the total amount aiilliorizcd has liei 
a (iiiarier of a million dollars Of this su 
there remains to ho paui Mr Enie 


1 .(K)4,H(>!t) prc'seidh a garment flv which 


,®)l, or slightly more than r, per 
cent of the total amount authonzed " tlio niYeshily of having tho fly open at '■’"i””'"''- >>io-.)so. p 

'I'ho Board includes seven Army offii ers its outer edge Mileage Ticket Derlflion.-In the case | 

headed by Iss.mird Wood, Major (ler.eral, R,„tive Amount of Hydrogen P 

Chief of Staff, President of (lie Board ami Hydrocarbon. -Dr David T Dav, the Unnarv^ Uub^ P 
i»no civilian mtmbt'r, William Waru^r otmII iruikwin m.irfklnuTn PviMkri nf WnabingF 10th. 1*1I, remarin^ denu*d ^ 

well-kno^Mi iH-tnilnnin eximrt of Wanhing- ^ 

ton, 1) C, has patented (No 1,(I(H.«32) R,ehard8on & Langston patent (No. 669,- 
Notes for Inventors an apparatus fo, treating hyikooarbons in 4^,,, ^ ,^p, ismlam.ng a «>nes 

which an intermediate oil chamber con- d<.^hed and exchanged 

A Lamp Dimmer for Motor Cars.-The nects witli one of the vapiT ehamW and pa.ssage-lickct9, the oosontial feature of 1.,, 
extrcnielv brilliant and dazzling head tiilx-s (smneet the vapor chamber through which is that the units are expDissed in h® 
lights of motor cars are at times very the oil ehainlvT, the purpose biung to pro- ,n^i,.ad of in nules as lu the ordi- "" 

ohjectionaldc and some municipal regula- diice hydrimarbons containing more hydro- nuloage tickets, wluoli oilapls them 

imiih forbid their use Warren A Ureim- gen than beforti, in proportion to the | u*,. on iransixirtation tiw 

law of Meln.se, Mass, provnclcs, in a amount of carbon, and in doing this thek^^, different raU-s, disclosed pat- g>^ 

patent (No l.()a'),l<t7) for dimming the h\ dnjgennting tubes are uuniersed in tl'eLnUble invention, and is valid, also held 


; ha- a closed edge the inner flap of the Uv 
ImMiig a hutum hole fomi.sl tlirough U ‘ of 

and the same flap has a slot tlirough which ‘1*0 law was oonipl.ed 

the finger n,a> he passcl m bultoniiig aud l'»" Proo<,'^‘d»>g» only bo 

. .. . .. .. imneaimed for rraud. ouoting (sevinour v. 


than .7 per I inil'iith^ainR the ganneiit, thus avoiding 


impeaebod for fraud," quoting Heymour v 
Osborne, lltli Wall 516-343. 


Increasing Relative Amount of Hydrogen ^ 


Notes for Inventors 


II rcliy a sliiglu statlnn may call 
sly all other atatlnn. tm thn 
riUstis to ItKik-out lucchBiilsui, 
nni two or more ststhms are 
r t.ildi.K, all other stallons arc 
e unable to Interfere with bust 


lamp by sliding the hurnei awav from the hodv <J oil which is being distilled and are I,j' this cos.' Distnc't ju*dge various clreulta 

strong focal or reflating [Hunt in front of lu-ated bv tho 01) to a lempt-ralurc as high Carpenter filed a strong dissenting opinion M^ehi" r 

the reflector To do this, he snpportH the as or greater than that of the distillate . „ i <• .1. « t 1 . wlu. tort MleUle N,w l^doo tom., This 

bunu'r mo that it oan slidf' lonKitiKiinally vafxirH. thus utib/mg the boat of tho oil au'T X n”nrp Dror'ld? aurh 

and utilizes fluid pressure to move the for suiHTheat.tig the commingled hydrogen often that a judge on the bench will give a B ayatam In wlilcli « prrullar advantage Is 


giHvlug shows the cloftrlcally-operatcd cun- 
tail mi-thanlam forming pari of the awitch 
and controlling various elrcnlts 
TRANHFOUMKR 8TBTEM — H (' I'AI.h- 

WKI I., Fort MlrUle, Now I>andno Com., This 
Invintton nlntos to lisnafornior ayatoma, tba 


and utilizes fluid pressure to move the for suiHirheatiiig the commingled hydrogen , 

burner fiom Us normal la.sition This and oil vapor and effecting saturation of * P*^^ . , | 

enal.les the driver of the car to dim his oil with hydrogen, the saturated vajK.r th«t Pjon m the ( ourt of Apjo-als of the | the n 
light whenever desired by slulmg it out passing off to an outlet ehanilMT and _ ° <> um da in u> case o 


thence through a goose r 


Novel Wrench — In patents No 1,0(14,- 
.561 and No 1,004, .‘.(.J, William Henrj 
.lost.ph Fitzgerald of Bramtns', Mass , 
shows a wrench in which the shank carrv- 
ing till' (Ixi'd jaw is ta(d.re([, reducing 
toward the fixed jaw, the sliding jaw has 
a luiMTi'd shank slulmg on the shank of 
the fixed jaw and a yoke eiudosi's tmth 
tapcicd ■-luinks and can tie eonv eniently 


Brakes. - Edwin A 
IS, Mo has jiatenU'd 
liil.rieatmg means for 


Assignment by Trustee in Bankruptcy. -- 


Distnet of t'olumbia in the case of Amen- ' 
can Ktovc ('ompany v. Detroit Btove 
Works, and Barstow BUive Company 
Barstow Htove Company \. Detroit Htovc 
Works, and Muerioan Btove Company .^1.'^^'",'??' 

, ^ . ... „ .■( fiivcntlon relates to a loader qrtapted to 

In the detision, Mr Justice Robb m his run along the field and pick up a ahwk of bay 
usual clear and forcible manner, said. or grain and depoBlt It In the wagon rack 
“We have observeil a tendency on the therewith it providca a devlc- with 

p.r. to ; r ,.7krk.;;7r„r."S*.n'/.7,',’;j; 

nilee of evidence by asking questions swinging fork adapied to remove the material 

more or less leading and suggestive, and from the fork and deposit It In a rack 

It may not be anti-s to state that where CfniN TLANTER— M H Bibo, Baoders- 
timely objo<'lion is noted in the n-cord “W®®! here U to provids 

this court will be disposed to apply the "7“» ‘h® com at atated later- 

n,ic .„d d,.to„o ;;r. Li “• ■JZ'SJ* Vi 

The witncM.s instead of giving hwindepen- operated by a colter wheel Tho hopper and 

dent rceolleetion of past events bocomos, ‘®''d mechanlam are locmely connected to the 


a peculiar advantage is 
hat time Is required for 
flow, under the InflunDce 
•xcltlng electric canrent 


SIKX'K lAJADEn- 
Arrowamlth, L I 


n dts-iding Ex p Evton ( (. 171, pg of patent allorneys to disregard the 

4S1. ,h.. I omnnsMoner of BaU.nB ,,y 

d.mymg that ,s.rt.oii of the js.titiou which ,,,, suggestive, and 

nNked that the patent, when granUa], he 

issued to the assign.s. a-s requested, said objoellou is noted m the n^ord 

"To mvestigab. the laws of various t,„„ 
roreign eouutnes m order to delentune the ^ule and cntir,4v d.sn-gard sueU testimony 
Idles to applications for patents iHUiding The wilnes.s insteml of giving Imindepen- 
u. this Oftiee hied by foreigners who have deut m-oll.-ct.on of past events becomes. 


.vided subsequently bi-e. 


bankrupt would by ^bis prac tiee, a 


plaee an enormous and unm-cessory burden ,^1,0^ stimulated bv leading questions I 
, upon the office Sinee it is unqilivUlon- keeps pa<-e with tliosr, questions. The . 
the exhaiisl port ..f the inple valv. to the ablv pro,a-r to issue the paUmt in the name practice is obj.-etionable and subversive 
chamber al 111- noii-).ressiin' sid,. of the "f H"' ai.pbeanl. this is ladieved tz. lie the justice, and should be stopped " ^ Oencrml lutarvut. 

brake cylimh r piston m order lo vent the Nafe rule in such c,a««8 In the present p„», „ , HOOF FRAMING bQDAHK.-H. H. C»im. 

lubneant ladoii air rclruM'd from tin- }>rak*- jH'titioner ha» not nhown that any - / i f a ^ Box UIoIm*, Arl». TbU Inventlao U 

cvSt to S,u, ( H.ns e LI r hardship would result from following this Commissioner of ,u .mprovenmat ,u roof fraailn. ^maru., a»4 

cylinOOT to in. sam non pn.ssurr fnami.er _ Patents Tenner holds that writing a de- of th® Inventor is to provide a 

to lubrieaU. sucli chamlHr P scriptive word 111 n distinctive manner does "'™No device by mean, of which rafter, of 

Novel Initiating Apparatus .Some In the Hubert ease, decideil Heptmnber not render it regislralilo as a trade-mark absolute cot- 

secret sooioties emplov miui. mc-hanieal lUh. 1911, published Ootobei I7th, 1911, and that the phrase "Penny a Pound ralcuUtlL npor tL'’Lrt^ ”ttw*Ba«r 
aids in conneotion witli their introduction the t’oramissioner of Patents held that if Profit” is di-ienpBve as applied to candy. FACIAL MABSAGE APl’AEAT^— 0. C 
of new members huch a devne is sln.wn an asNigiinieiit Ih. of record, transferring In reaching his conclusion the Asst. Com- B.ox, Bi Highland Avtaoe, Mlnotapolis litM. 
in patent No. #,004,8.57. and priwiits the (he entire right, title and interest without misaioner says the phrase is in his opinion spp.rstM 1. for kMc in applying hot 
appearanwJ of an ordinary plattunu wale unv qualifications or reservations, and said clearly deseriptive of the quality of the *■ l®Pri>v»iI Sub- 

The platform, however, is collapsil.le aud instrument contains a request to issue the good, and is also of an advertising oharae- facur tewLenfi ^lTlIiriu^"*irater^ii ^ 
as It falls, operates m> alarm nnxihamsm patent to an assignee, such net, ion will b«j ter. open-top receptacle having stterbmsht. fw to* 


pt, thi' feed nicchantsm n.ty rtao 
automstlciilly settling again I 
w when the obstruction U pa« 


Of Osneral lutsrest. 

HOOF FRAMING BQDAHK.— H. H. CSIM, 
O Box fio.l, uiolK-, Arl*. ThU Invention ts 
1 Improvement In roof framing ajatre., and 
it> object of the Inventor Is to provide a 














LEGAL NOTICES 


Tram Mark* 
DraioNR 
OORVRtaHTS A«. 

VENTORH u-* Intltod t>> cnmm mil oats will 
la A' <.o., 3«I BrMAiTAr. N»w ^ Ark, o 
F Htrret. WaahlBvtAS. In r»«iir< 


ibe probable pataata- 

a model or rkatofa and 
erloe In qoaatlOD All 


sqaimcmiacii 

Notes and Queries 

Kindly keep your queries on s^rate sbeeU of pswr when correApondlM abent itich 
natten A8 patents, subKnpttons. books, etc. This will facilitate answering you 

queetioos, as in many cases they hare to be referred to experts The full name and address 
should be gtrea on every sheet No attention will be paid to unsigned queries. FuJl hiQts 
to correapondents are printed from time to time and will bo mailed on request. 




(1 Wbat In ItiTert wllb Llil of Inv 
intftd Md PrlfMi o0»r«d for iQTCOttc 
'OH J HV ANB a CO , Waitrttwtona n 


I (12669) O. W O. flays • In a recent 
issue 1 saw an article referrinc to a dtacus- 
sluu iQ tbe BnfllUb papers of the uieBnlng of 
the word ■ antlcycloue " Now, It U an inter 
eating fact to which I would call your alien 
tion that the word “cyclone" Is used by 
different people to denote each of the three 
dltferent kinds of atmospheric whirls, which 
are dlsUngulshed absoluti'ly from one naother 
by meteorologists In the ues’spaper vernacular 
it means a tornado , in French, and by Impll 
cation the other Romanic cuuntrics. It means 
a hurricane or typhoon , wbllv Its proper mean 
Ing, according to our Amcrltun uictcorologlata, 
la a broad flat whirl, known more fumllUrly 
as a "low " This Is designated In French 
science by the term Bourrtitgur, which popu- 
larly connotes mendy a storm Will you not 
take this matter up, and Inform your readers 
where and by whom the word “cyclone" was 
originated, and what It originally aignilled, and 
how It came to be appropriated to mean three 
different things This would make more clear 
the true and proper siguineance of the word, 
as well as, naturally, that of Ihi word “anti- 
eyclone,” which appears to be used nerywhere 
In Its proper algnlOcance. for the obvious rea 
j son that there la, and can be no aueb thing 
I us antlburrlcane or an antltornado A The 


I (12670) E Q, K wrltflfl I wiflU you 
would explain the dianrapancy between theory 
and observed facts which 1 have noticed In 
rc-gard to tin' vernal and autumnal equinoxes, 
the period veton the dnja and nights are 
equal In length The dates are about the 2Ist 
or 2and of March and September, arcordlng 
to the nsiroiiomerK, yet the almanacs report 
a conaldcrably longer day than niglil on those 
dates Are the almanacs wrong, or do they 
give times of apparent sunrise and sunset , 
and are there reasons why the apparent time 
la not the real time of these occurrences f 
1 take the following from the World 
almanac for iOlO j 


ISth . fl.O 0:9 (day and night eqnal 

on ISUi) 

19th.... 6:7 8:10 (day exccicdB night by 

8 minutes) 

20th 6:6 6:11 (day exceeds night by 

, 6 minutes) 

21st ... 6:8 6-12 (day exceeds night by 

9 mlnntes) I 

22nd . 6.2 6 '14 (day exceeds night by I 

12 minutes) 

This would seem Co make the IKth the date 


invontkm. PfeturMoffmcustnvasdorLVariiiM^^ 

H«)« tamin IkAiM Skflf ri«t 

FOR SALE 

IN PROVIDENCE. R. 1. 


Modflkn Brick FoRiMfrjr 

srlth coiaplets sjud strictly ap-tonUts aqatp- 
msnt. All raadr for bmiBoai. 

Foundry and oonncctlng buUdligR «ovsr 
appioxiinstaly 18,000 square feet 
Mnekbuahep DMsioa 
oontalna eomplste power and nMlag nfawt, 
electric and hand oraliea. RenLdm maetUse 
shop are paUema and btaohnalth alum, 

drafting room. oOees, several smaU tfbUdli^ 


HENRY W. COOKE CO. 

FeetariasSar 5t IWdmMm K. L 


Valuable Books 

The Scientific American 
Cyclopedia of Formulas 

Eiiwl by ALBERT A HOPKINS Oe«s«, 1077 
puses IS, 000 ReempM. OoA. $S00: UU mcmco. 
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V Thb yakiuhle work a s osnfsl eomriluiicn <4 abcsil 15.000 
•ducted fwBiaU.. oorenss seurfy urery bnoch U the uudul 
see Mdjudueeue Nnee bden hut sich u luriu euSuenoe <4 
WOBUef omulM. tMrfu) to eY«ryoo<L been o($«rad «e the puUr 
nioM n 4 or bruich ol ladutiry wtQ proUUy bod lo 

lucaued on u null sedu, will hod htw^udi of mod uxcedati 
. It thtsid huTu u ptuou ■ uvucy bbenkxy, tuekxy 


I ton, of Culeutta, eni of the founders of the 
modem theory of sterms, and lirst apiteared In 
hU well-known Halior'a Horn book,’ published 
In 1848 It was Irregularly formed from the 
iiireik word for circle, and was applied hv Us 
! author to "all cirtular or highly curved winds 
I without auj relation to the atiength 

I of the wind " Among the winds coming under 
this generic designation be i mime rates hurri- 
canes typhoons, whirlwinds, ,\frlcsn tornadoes, 
simoons, and- with a note of Interrogation— 
'some gales of high latltudca ' (inder the 
term "whirlwinds he would doubtless have 
tnilmlid what Is now culled In America a 
“tornado" — and popularly a "cyclons" - - the 
African tornado being a wind of the squall 
variety If I'iddlngtou wore writing today, he 
would hardly Indiidc the latter among the 
cyclones" While, with advauiing knowledgi 
of the mechanics of the atmosphere, the appll 


I Fnn ilHcs Run sets 
21st fi 45 0 1 (dav exceeds night by 

Ml minutea) 

22nd .. 5-46 0 0 (day exteeds night by 

14 minutes). 

28rd . . , . 6:47 6,68 (day exceeds night by 

11 minutes) I 

24th.... 6:48 6 56 (day exceeds night by I 

8 minutea) | 

26tb.... 6.60 6.55 (day exceeds night by 

5 mlnntes) 

26tb.... 5:61 6dl3 (day exceeds night by 
2 minutes) 

27tb.... 6 412 6.61 (night exceeds day by 

Here the autumnal equinox appears to 
come songewbere between the 20th and 2Tth 
of .Reptemher, while the 21st and 22nd show. I 
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der Metoorologle" (written ‘ Zyklono" by moat 
other (JermAue) la identical with the "cyclone 
ot English and Ameilcan im teorulogtats . while 
If our correspondent will consult Mlldebrandssoii 
and Telsserenc di Rort'a grrmt hlstorleal review 
of dynamic incteoredogy, "Lea bases de In 
mWorologle dynainique," be will And that ' cy 


the sun la half a degree In dlamet 
our latitude goes down obliquely, 
place IV, minutea earlier at sunrise, 
at sunset, than the time when the s 
Is on the horUon This alone wouli! 
day three minutes longer tbsn the n 
tin sun Is at the eqnlnox To thl 
added the effect of atmosnherlr 
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Srm3r«^!b^ P. S«0 ffg) The word 

l|ai n evw Mwii besa pubWwd u, lot ummee, tbe vseoam "bourraaque” has, as uar correspondeiit states, 
Ays sej mep regyuns pnoasn. ^ nukuia o( s AMtatb been applied In French tdeDtlfU.' literature to 
ordinary cyclonic disturbances, but Is jtow obso- 
•MhswtaTC^bMB msda (nsasivaj^wkei. winch wm Irscent In this sense, and was never the iRNmI 
Mdt ■pttagyfw dm west term A "bonrrasque" is properly A rioMlt 

. A'- tiABslent vrlnd, especisity a squall Tills 

"4 tefm belongs to tbe fsmlly of Wordt— IselWtiiXg 
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New Torrey 
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cur BaarbrHkovtred stiaif>«aln« drcaa- 
loa. This la ovaacrYt tod ao other strop 
IjBt* world hn IL lliat Is whj the New 
Torrer Strop aeaps rour raaor la to 

modi bdicr ooqthtloo thaa an othor 

strop, U roar deaJer CMinot show roa 
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tores at tbs point ot rebound, tb«t ot Um bat 
end tbo ball. Tbs force of the bat U the I 
both tlmea, but the alow ball baa leaa 
force than the awlft ball. Haaee the rebound 
IK alow ball la with leaa fores than that 
of the awlft ball. The reaultluc velocltr la 
Isaa. and tbe diatancs to wbicb it flea la teas 


'Die Current 

I N the current Iwwe of our 8cFPUtii«NT, 
No 1874, Marconi, the pioneer of the 
art of radio-telegraphy, concludea his ac- 
count of lU development — The largest 
electric generator In the world hae re- 
cently been Installed by the New York 
Edison Company on the Bast River, New 
York city. An Illustrated account of the 
starting up of this giant turbine and gen- 
erator furnishes the frontispiece of this 
Issue. — An automatic device tor prevent- 
ing tbe unduly sudden rise of current on 
closing the switch of a motor, presenting 
Important advance In the design of 
this type ot apparatus, la described and 
Illustrated.— The handling of materials, 
both raw and flnished, in manufacturing 
plants. Is a very ImporUnt problem at 
all times. Some Interesting examples of 
what has recently been done along these 
lines are described and Illustrated —A 
very Interesting review of the speed 
records attained by various methods of I 
locomotion, both on the earth’s surface j 
at^d above It, Is reproduced from Nature, 
In which Prof Hele-Shaw's address before 
the Rnyal Institution was originally pub- 
lished — Air J J Ide, who has been con- 
tributing some very excellrnt articles on 
various types of flying machines, this 
week tells us of the Deiwrdussln mono- 
plane — An article containing much useful 
Information on wire and wire ropes In 
aeroplane construction is reproduced from 
tbe Electririan and Mechanic . — Our astro- 
nomical readers will take Interest In an 
article on the orbit of BeU Persel — (Xher 
subjects tell of the automatic regulation 
of boiler water, the power derived from 
ocean waves, and tbe deceptions to which 
senses are subject 
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KKW BOOKS, KTC. 

Pbaotioal Appliro Bijcotsicitt a Book 
In PlalD English for tbe Practical Man 
Theory, Practical Applications, and Ei- 
amples By David Penn Morton, B.8.. 
EE. Chicago. The Reilly A Britton 
Company, 1911 12ino , 438 pp , Illus- 
trated Price, $2 net; postage 12 cents 
extra 

Tbo manual in addn-awd to those wbu wlab 
(I acquire a general yet practirat kaowledge of 
lectiiclty without going au far as to take a 
romplete coiiras In electrluil engineering Only 
tha ilmplcst mathemallr* are naed and an ef 
Is made to weld IndUaolobly fundamental 
prloclplea and practical applications. Tbe ar- 
rangement and treatmenf follow cloacly the 
course given In the evening iiasaea of tbe Ar- 
lur Institute of 'I'ccbnology, and tbe manual 
might be used as a teit-book In High (Schools 
Manual Trainlug Schools. A "Worker 
Bditlou ' Is also Issued, In flexible leatber with 
protecting flap, ln«ld« ixickit, and memoranda 
pages, at an advance of fifty cents In price over 
the regular edition. 

National PnonLKMs AnwpTjno thb Lum- 
uKk INOUMTSY Tacoma, Washington 
National Lumber Manufacturers' Asso- 
ciation, 1911. 8vo . 278 pp Price |1 
'I'bn snnual conventions of tbe National Lam- 
her Manufacturers' AssorlatJon are alwavs pro 
ductivc of maov flioely and Important papi-rs 
and addrcaaes The full proceedings of the 
ninth annual meeting are given by the volume 
In hand. Ttiere ere opinions on Canadian recl- 
procllv able revleWM of the bustnoss altoation, 
and remarks on co iipcrsttnn with the Irsdars 
of the conwrvstlon morement Tbe more Im- 
portant paper* deal with such aabjects as 
workmen's compensation, tbe principles of ef- 
flclency, currency reform, the Panama Canal In 
Us relation to the lumber Industry of the Pacific 
Coast, subatltutei for wood, and the railroads 
and tbo lumber Industry Boms opposition de- 
velops toward the Canadian rrclprocltv bill, 
and the measure Is condemned ss agreeing 
with no economic theory and aa belag particu- 
larly throalenlng to the prosperity of the lum- 
ber industry of tbe United Statss. 
Handiceafts in thk Hoitx. By Mabel 
Tuke Prleatjiian. N«w York; A. C. Mc- 
Olurg A Co , 1911. 8vo ; SYS pp. Price, 
M net 

Tbe handicrafts dealt with hava been aeleeted 
with a view to the praotkablHty of their _ 
suit within ths home. The work is written out 
of the fullness ot expert knowledge for 
benefit of thoee who, while dsslroni at taking 
op some creatire occupation In their teUura 
hoaro, either for pleasure or for profit, yet lack 
the OMani or the opportimtty af placing tbem- 
aalTM under personal tuittoa. No eaponatvs 
ogtflts are required for toy of the porenita 
trdatad at, arid the lnatraetl«M prtsippoae i 
techalcal kaowMce ca the pArt ot the Nader. 
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Before 
Subscribing 

for your periodicals, you should 
see our Catalog, containing a 
list of 3000 magazines and club offers, at 
prices that will surprise you. 

It is the handsomest and most complete Magazine 
Guide ever published, filled with all the latest and best 
club offers at rates, lower than you think possible. 
YOU cannot afford to be without it. In ordering your 
magazines, be sure you use a HANSON catalog. 
Accept no substitute. The name HANSON stands 
for promptness and reliability in the magazine field. 
It is so accepted by all leading publishers. 

THIS CATALOC FOR 1912 is FREE lor the askinfi. It uiU 
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Three Unutaal BotJu 

THE CHANGING CHINESE 

By Edward Akworth Rom, nUD^ JLUD. 


The first presentment, by a sociologist of adequate modem equipment, 
of the conflict of Oriental and Western cultures in China- 

An interpretation of Chinese society, by die method of first-hand 
observation. Professor Ross declares, and gives his reasons, that the race 
mind of the Chinese is not appreciably different from our own 

A vivid and fascinating picturing of Chinese life and customs, and 
so a book of extraordinary interest for the general reader as well a,s for the 
student. Over 100 illustrations from photographs which really illustrate, 
and reproductions of some interestmg Chinese cartoons 

Sto, SSO pmgae. Price, $2.40 net, froetage 18 cant*. 

THE SECOND 

BOYS’ BOOK OF MODEL AEROPLANES 

By FRANCIS ARNOLD COLUNS 

The book of bookii for every lad, and every grown-up too, who h-is been caught 
in tlic fascination of model aeroplane exfieriniemation, covering iij> to date the scicnie 
and sport of model aeroplane building and flying, both in this country and abroad 
This, and the author’s earlier book, “ The Bo>s’ Book of Model Aeroplanes,” will 


STORIES OF USEFUL INVENTIONS 

By S. E FORMAN 


Sixteen “true” stories, stories of hun 
match, the stove, and other inventions wl 
told to stir and hold the interest of the 
i haptera in the historv of human civilizatio 

PWitWM emd pietOTM. ISmo. 248 p. 


rogresa as shown in man's making of the 
ire most useful to man in his liiily life, 
g reader This is the first time these 
e lieen brought together in a b<iok 


PubUihed by THE CENTURY CO.. Union Sq., New York 
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I 'he exceptional values quoted here are indicative 
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De Maopassant’s Complete Works 
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Kipling 
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2 V*lt CUtii, f6c 

Lever’s Military Romances 

6 V.I*. Cloth, $2 SS 

De Manpassaiit 

4 VoU CiMk, 19 M; LntW, III 75 

Losfing’s History United States 

S V*U. CUth, $12.50, h u*th«r, $1S 50 

Dickens 

20 V<d. Fin Ump Ikrecce, |1S. 75 

Napoleon and His Marshals 

2 V.U. CUh, S»< 
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10 V.h cull. $4 00, >4 iMtW, $S.M 

Washington and His Generals 

2 Volt. Oath, S9< 

Gaboriau’t Detective Tales 

5 Volt Ootk, $2.59 

Shakespeare 
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Hngo 
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The Heavem hi Deembir* ml 

(Omebutea from (M#* 

and very bright. He ia eouth «t the 
Pleiades at the beglanlng ot the mouth, 
and moves slowly westward Teleseop- 
loally bo shows a dUk about 19 seconds 
I In diameter, upon which much detail 
may bo seen under favorable atmoapberlo 
conditions By the end of the month 
' his distance has Increased from 48 to 64 
I millions of miles, and be appears oorrs- 
spondlugly fainter and smaller. 

Jupiter is morning star in Scorpio, ris- 
ing about 5.30 A. M. in the middle «f the 
mouth 

Saturn Is In Aries, well past opposi- 
tion. but still conspicuous in the evening 
sky 

Uranus is in Caprlcornus, too near the 
Sun to be observed. Neptune Is In Oe- 
mlnl, approaching opposition, bat too 
I faint to be seen without a telescope. 

\ The Moon is full at 10 P. M on the 
I 5th, In her last au»'*er at 1 P M. on the 
j 12th, new at 10 A M on the 30th, and 
I In her first quarter at 2 P. M. on the 
: 28th She Is neareet the Earth on De- 
I cember 6tb, and farthest away on Decem- 
ber 2l8t 

, In her circuit of the skies she passes 
; near Saturn on the night of the 3rd, 
i Mars at 11 P M. on the 4th. Neptune on 
' the 8th, Venus on the 16th, Jupiter on 
' the 18th. Mercury on the 2l8t, Ursnus 
I on the 22nd, Saturn again on the Slst, 

I and Mars once more about three hours 
j after the new year begins 

The two conjunctions with Mars are 
I close As seen from Washington, the 
i planet Is about 15 minutes south of the | 

! Moon's limb on the 4th, and about 20 
I minutes north on Neiw Year's Bve 

Princeton University Observatory 

The Manufacture of Yeaat 

(Conrisdml from page AM.) 

I passed between cylindrical rollers which 
j bruise It without grinding it to powder. 

I The product is now mixed with water, 
whereby the so^talled must or saccharine 
I liquid for fermentation is obtained Thf 
I preparation ot this liquor Is carried out 
. In double-bottomed macerating tubs, 

- heated by steam and provided with me- 
' rhanlcal agitators The materials fed 
; Into these tubs consist nf a mixture In 
I about equal parts of flour and barley, 
me diastase In the malted barley being 
' sufficient to turn Into sugar not only tbs 
starch contained In the grain Itself, hut 
\ a further quantity, furnished in the fnira 
' of untreated starch It Is, of course, an 
] economy to malt only a portion ot the 
, grain and make It do duty for sacchari- 
fying both Us own sUrch and a further 
: quantity upon which no malting opera^ 

I tlon has been performed As soon as 
I the saccharification le complete, the 
I product. In form of a doughy slush, is 
; Introduced Into double-bottomed copper 
I coolers, In which It Is cooled down to 20 
deg Cent From the refrigerator the 
I must Is distributed to a number of tubs 
I of 220,000 gallons each, arranged In a 
, special room, whose temperature Is main- 
I tatnod constant through summer and 
' winter, as this Is an Indispensable factor 
for the successful operation of the 
■ process The tuibs are then inoculated 
wHh a qnanUty of yeast carefully pre- 
pared- The temperature of the must 
reaches 26 deg Cent at the sUrt, and 
must not be allowed to exceed 80 de- 
grees. It Is Important to rigorously ob- 
serve these limits of temperature and to 
be scrupulously careful in the prepara- 
tion of the grain. In maintaining the 
right proportions for the mixture, and 
In Insuring absolute cleanliness of every 
part of the plant From time to time, 
until the fermentation is completed, the 
yeast Is gathered from the surface of the 
liquid In the tub. The yeast Is then 
sifted In order to separate It from the 
malt and the mucJlaglnous material ad- 
mixed with it, whereupon It is passed 
through a filter press which delivers It 
In the Bhajie of slabs or cakes. Finally, 
the yeast la stamped in a briquetting 
press and made up in parcels of one 
pound, two pounds, and one-half ponnd, 
which are carefully packed in double 
wrappers for delivery to bakers and 
pastry cooks 

The must, on lie other hand, after the 
fermenUtlon la oompleted, U carried off 
to reservoirs in the cellar, 'whence It Is 
pumped to the stills. By a seriga of sue- ! 
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OMUlve dlstlUBtiotis, the alcobol ta driven residue eontaina mo«t of the original 
off, and collected for marketing In the nitrogen of the grain and a rprta4n quan- 
fona of "roctlflcd aplrlta," The reeidue tlty of dextrine and unconverted atarch, 
from the dltitillatlon is drawn off to a and forms one of the moat nouriahlng 
1th a stirrer, and fodders for cattle Another by-product of 
lie still warm, to the industry Is the carbon dioxide which 
or It may be col- Is formed In tho fermentation process 
wooden reservoirs snd This may be liquefied and placed on the 
In casks. This malt market In steel cylinders 
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Chineoe Wood^til Tree I 

To the Editor of SciKSTiirH' Amesican. 

In your Issue of September 23rd, at 
page 276, you express the opinion that the I 
Tung, or Chinese wood-oll tree, "might | 
flourish in warmer parts of tho United i 
States " I 

My purpose In writing this U to ln-1 
form you that It does flourish In l,oulal- 
ana as far north as Red River In the 
central part of the State of Louisiana | 
Here at Abbeville, in the southwestern I 
portion of the State, near the Gulf of 
Mekloo, 1 have several trees measuring 
nine inches in circumfjrence and over 
twenty feet high, whlcn mature their 
fruit and are oulv four years old It Is 
ot ereit habit, handsome appearance Us 
branches are eastlv controlled, and 1 
should consider It an Ideal ornamental 
tree for cities where the crowded condl 
tlons of tall walls and buildings leave 
little room for the ordinary trees It 
flowers early In the spring, and Its bios 
soms are very beautiful and quite frag- 
rant. 

Abbeville, I,a C J EnwAana 

NitrQR«i and the Soil 

To the Editor of ScrEXTiFir Amebicah 

It has Just now come to our notice 
that In the edition of the Siivmii'Ii 
Amkkicam published August 19tb. 1911, 
there was « communication from Dr J 
O Llpiuan of the New Jersey Agrli ultural | 
Experiment Station, In which he claims 
that the priority of discovery that "a 
legume growing with a non-legume cauees 
the latter to contain a higher nitrogen 
content than If the non>legum>' were 
grown alone" rests with him, or as he 
expresses It, with the N*w Jersey Ex- 
periment Station If his objection Is 
based on the contention that this fact 
was announced by him before It was by 
the undersigned, bis position Is untena 
ble, as we published conclusive evidence 
of this In the Journtil of /ndiutrxnt and 
JCnginn-rinff rhrmittrp, July, 1910, and 
also presented M at the Omaha meeting 
of the American Society of Agronomy 
December 7th and Sth, 1909 The latest 
of these was several months previous to 
the appearance of the article In the Jour- 
nal of Agnrultnral SHcncr. Vol HI . 
Part III , and the note In the Roport of 
the Ofllco of Exiwrlment Stations tor l<*o9 
In which Dr Llpman claims to have made 
a similar announ< ement, both of which 
publications appeared in October. 1910 

Our article on "Availability of Soil 
Nitrogen Ir Relation to the Basicity of 
the Soil and to the Growth of I,«guiiiee" 
contained a detailed description of our 
Investigation, Im hiding statements of 
analysis of the non-Ieguraes grown with 
and without leguniea This article was 
received by the editor of the Journal of 
/ndusirfol anil JJnpiucennp ChemUtry on 
April 2l8t, 1910, and appeared In July of 
that year. The articles published by Dr 
Llpman In which he claims to have made 
a similar announcement were the follow 
tag’ "A Method for the Study of Boll 
PertllUy Problems,” which appeared In 
the Journal of Agricultural ttetener, Vol 
in. Part III. and was received at the 
Cornell University Library oh -October i 
12th, 1910, and a brief note In the Annual 
Report of the Office of Expertment Sta- 
tions for 1909, which publication bears j 
the date of issue October lOth. 1010, on 
Its cover. 

It will be noticed that both of these] 
publications appeared aeveral months 
after onr article In the July number of 
the Joumdl of /ndustrial aiut Kngincer- 
(HP Okefntttry. In neither of Dr. Llp- 
roan's publications are any IRrurss given 
to show that the fact had been demon- 
strated, that legumea may Increase the 


nitrogen content of non-legumes growing 
with them 

We have a high r<<spect for Dr Lip 
man's work, and have no doubt that ho 
bad come to the same conclusion that - 
we had rea<'hed as the result of his own j 
work, but we feel that It was only proper i 
that we should make this explanation to I 
show that we announced the tact before . 
Dr Llpman did, and lurtherniore pub- | 
llsbed our results In detail We regret I 
that a public explanation is necessary, ' 
hut the communication in the August 19th ■ 
number ot this Journal requires this It * 
Is altogether probable that Dr IJpman 
failed to see our article In the Journal of 
Induttnal and Engineering Chemistry be- 
fore he wrote hts communication 

T L Lyon, 

J A Bizzkix 

New York State College of Agilculture 
and Experiment Station at Cornell 
University, Ithaca, N Y 

The Naval Review at New York 

To the Editor of 8< irvTiric Amkkican 

The fleet that was leviewed by Presi- 
dent Taft on the second of November was 
the most formidable ever assembled In 
American waters, exc“edlitg by a wide 
margin the allied fleet that participated ! 
In the Hudson Fulton celebration two! 
years ago | 

Comparing the Atlantb fleet of that 
time with the prosenl, we And that the 
.strength in pre-dreadnought vessels is 
I about the same while the addition of 
I the six all-big gun shlim more than offset 
; the foreign vessels that were in the Hud 
j son at that time 

I The English flagship "Inflexible" wouhl 
I be easlh outfought by the "Delaware.” 

I while the three remaining cruisers 
‘would be mere Btatlonaiy target, s for tho 
.powerful 12-ln<h gun batteries of (he 
! 'Utah" and "Boiiih Curollua” Admiral 
1 Von Roester 8 Oermati v, ssels would find 
.the lone "North Dakota’ nior<' than a 
iinaldi (or them The 111 fated "LIbertf-" 
land ner slsler shli* "Justice" and "Vo- 
I rit4." carrying four li-lndi guns each 
I could make but a feebb fight against ^ 
the combined attack of flu- "Florida" and 
"Mlcblgan " Unaided by the cruisers, the 
veterans “Indiana" and Masaarhusetts" 
could dispose of the remaining foreign 
vessels with a few effective broadsides. ' 
(liKMii U11 .IH Ckomn. 

Brooklyn, N Y 

Upbuilding Our Merchant Marine 


your correspondent e column, hoiilng to 
find some nianlfestatlons of Intere.st from 
your readers on the revival of the Amerl- 
ean merchant marine If all the greet 
JoiirnalB in this broad land would do as 
mill h as you havi- already done to en- 
lighten the publb on ihls subject, the 
great mass of the iieople. in the Interior 
osperlallv, would be muih better In 
formed In regard to the actual status of 
our shipping Interests Such Informa- 
tion would enable and Incline them to 
send more statesmen and fewer dema- 
gogues to Congress, and would result In 
tho enactment of such a shipping law as 
would stimulate our foreign coiunierclnl 
Interests, and at least lav the fotindatlon 
for such a merchant marine as would 
command tho respect of the nations of the 
earth. 

The situation calls for Immediate 
action, and the friends of American ship- 
ping Interests should endeavor, if possl-j 
ble, to accomplish something at the ap- 
proaching sesalon of Congress 

Canton, Miss James G M< Bkhh 1 
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JANUARY I, 1912, the subscription price of The Companion will be advanced to $2.00 a 
year. When subscribing for your family (at the present price, $1.75) why not include two 
or three of your friends who will enjoy The Companion during the 52 weeks of the coming 
year? Every number in 1912 will be filled with reading of the most entertaining and helpful kind. 
There will be nearly 250 complete stories — stories of wild Indian life, stories of life at sea; stories 
for men and women, for boys and girls; there will be articles by famous writers, among them 
Lieut. -General Baden-Powell, founder of the Boy Scouts; Sir Harr}’ Johnston, the famous African 
traveler and hunter; Frank Bullen, British sailor and harpooner; Hudson Maxim, inventor of high 
explosives; General Charles King, Jacob Riis, Margaret Sangster, Governor Harmon of Ohio, and 
many others. Subscribe to-day and receive Free the issues containing the opening chapters of 

THE CROSS AND THE DRAGON 

By RALPH D. PAINE 

A serial storv oi missionarv devotion and lieroiem in the Cbine.w Boxer Rebellion. It relates the adventure* of 
Jack Lanjfwiirtliv , son of a tnissionary, wlio, with two friends, re»ciic<l Barbara Ellsworth and her father from the 
beleaj^cred compound in which, with other missionaries, they had taken refuge. It is a story which will enlist 
everj reader’s interest and sympathy from the beginning. 
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The United States Navy 

Has Every Kind of Work 
For Ambitious Men 

QUCCESShUL applioants for Navy positions find work, not only 
as seamen, but as machinists, firemen, stcnouraphcr'., bookkeepers, 
musicians, carpenters, blacksmiths, shipfitters, electricians, boiler- 
makers, tiMiks, stewards, waiters, and others 

This IS why so main voiinu men vs ho have taken for uranted 
that there was mi kind of work in the Navy that they would like, have 
found, on investiiranon, more aitrceahle work and more variety of 
positions than m tivil life 

The United States Navv offers a life that is hea!th\ , work that is 
pleasanti excellent opportunity for promotion, the incentive to save 
money , and the finest of chances to learn by study and travel And be 
sides these things, companionship of ambitious men of good character 
The Navy I^cpartment never urges men to enlist, only to itnes 
tigate Navy opportunities It is worth the while of any man, 17 to 
d5 years of age, to look into the subiect of taking four veais' training 
in the Navy, or of making the Navy a life’s work 


Bureau of Navigation 

Box 39, Navy Dept. Washington, D. C 
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jThe joy of givinjr surpasses that of rccci\in|r that is the 
{true sentiment of the Holidays. If the^iftis a Waltham 
Watch, the giver enjoys the full satisfaction of knov\ in^ 
that his gift is one of lifelong value. No gift is so expres- 
sive of the spirit of Christmas as the Waltham Watch. 

WALTHAM 

WATCH 

For time-accuracv aiui beauty of nitrcld the \\ althain has no rivals. 
Here and Abroad it is recojrm/.ed as tlie hi^rhest type of a tnne- 
piece. Abroad, it has given the term “ Made in America” a new 
dignity. More Waitliam Watches are earned on American Rail- 
roads than all other makes of watches combined. It is the pre- 
ferred timepiece wherever reliable time-kcepiUK is essential. 

A Copy of the Waltham Gift Book 

5 has been mailed to every Army and Navv ( Ifficcr Ir O 
presents m.iny high grade W abh.im movements for 
ladies and gentlemen A cops seni tree to am .iddress 


WALTHAM WATCH COMPANY, 


Waltham, Mass. 
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T7(l' purpom uf this journal xt lo rt ( ord acxu- 
ratrlij, simply, and interestingly, the it'orld's 
progress in scienltfu knoxdedge and industrial 


The Importance of the Command of the Sea 

T UI'.' »'\i«tlnK cunliht bitKi'fti Uiili ciiitl ’liirkt*). 
(Uiitliii-il as il 1« lo tho a and to ilir possasslon 
ol ritiioli, IniB a doiibU' Intcio'-l II lllustraloB on 
the one luiiid llio giadiia! vit perpet iial, pioicgti b\ 
whiili a hlKhiT (Ivili/ation iniiiliigra upon a lower 
that Is, u]ion om that ts lowio In vlilh i ftn lom \ 
howcvei In soini Inslaines it iiiav hau. Im n lUKliei 


he effl(ienl Hupiilaiit the Inefflf M'lit On the 
I this lolllsion illiiKitnli'h tin linpoiiantt of 
and of the sea This also It shoiilii be 
beon Inildental and (lelernilnathi In the 
t the anrid '/’hiongh having this (onininnd 
fat has been able to loeall/c the land fight 
Uioll and prohablj ran eontinne to do so, 
at relief of hei own resounes, and that of 
K and anxious Europe 
this »«<(ind ( onslderatlon that T am here 
in\ aiilijei t— ‘The Importaneo of the Poni 
ie Sea"- with a somewhat special refereme 
ntiortaine as touching the United States 
i Stales In her turn, after having achieved 
Tlileinv by the duetirhlng of Internal dls 
iittei and hlondv eonieal, has found herself 
inevitahh Into the same path of sfemlng 
upon less elTi< lent sm ial and iiollthal cora- 
tn bear hei jiart of ‘ the white man's bur 

III agfiiandlf'enient, Imf of lesponslblllty 
tv not to law, tthlth always lags behind 
bill to moral obligation entailed bv th« 

I li cumstam es of tbe moment of action 


:1 Ibnt moral, doinlnates war, 
V tine that a sense' of light 
sljibllitv of national attitude 


enee — to the past- -In mder in conipi ehend tbe piegent 
and to project tin luiuir Wbv do Hiigllsb Innate 
I>oIltlcal c-onceptlon.s of pejiulai 1 1 jirc Henlative govern 
ment, of the balance nf liw hthI libeitv iire-vall in 
North Ameilca from the I'vU to tin tinjf of 

Mexico, from the Atlantic lei tb< l‘i.|tbv lice ausc the 
e'ommand of the aea at the dceblv. im biinugfd to 
Groat Oijltdfn In India and blgvil nlinlnistraflvt 
eflle lency has taken the place of a w.li.i of ivratmy 
feudal .struggle, and bloodshed, achieving iberebv the 
comparative welfare of the once harried populations 
What underlies this administrative efllcloncy'’ The 


British navy, assuring In the Oist tnslanee British 
control instead of French and theic'afler eommunloa- 
tlon with the home country, whemo the local power 
without which adinluistration eveiy where Is futile 
What, at the moment the Monroe iJocUlne was pro 
claimed. Insured beyond peradventuie the Immunity 
from foreign oppression of the Spanlsh-Ainorlc-an 
colonies In their struggle for Independence’ The coin 
uiand of the sen by Great Britain, backed be the feeble 
navy but imposing strategic situation of the United 
States, with her swarm of |iotenlial commerce-destroy- 
ers, which a decade tiefore had harassed the trade of 
even the ralati'esa of the seas 


Less consplcitously but 
Algiers and Tunis, and 
Morocco, owe redemption fr 
all, above the barbarous’ ' 


o less truly, to what do 
:o what eventually will 
Hit conditroirs barely. If at 
[> the command of the sea 


bv the nation which already has restored the former 
two to be fruitful nrptrtbets of the world community 
That Sorrth Africa Is now a united commonwealth, 
liistiad of two opposing communities, such as the 
North and South of our own country might have 
Ims-h. ts due 10 the same cauae. a local preponderance 
of lorce Insured bv sea power It ntay safely be 
clalttred that to the navy of the United Stales chiefly 
is trwlng the irreaenl Union, Instead of the existence of 
two rival nations vying or trying to vie. with each 
other in nillllary preparations like the nations nf 
Kiriopc The four years' struggle ol the Confederate 
States might trot have ended in exhaustion, had It not 
been lor the blockade', which shut In their cotton and 
sittti oui their supplies 

Contrsst this Impressive exhibit where the com- 
mand of the sea has been operative, with the history 
and achievement of those great Slates which have not 
possessed it {’ontrast Bosnia and Herzegovina for 
Austria Alsace and l.orralne for Germany, with the 
t'Xpanslon of Fiance, Great Britain Holland and with 
that which Sjcaln once possessed now lost tliiough an 
Itrethc leiic y , one ol the tlr.st sviriptoms ol which was 
the decay of her navy The magrrincent efflclency of 
tin present Gc'intan Kniplre strives now, against almost 
1 n]ielp.ss disadvantage, for the nirportunitv to exercise 
that efflcirncy outside Its Knropean limits Oppor 
tiinliv was lost through the absence of naval foicc. In 
the irast tent lilies, wlien the niurltlnie countries were 
occupvlrip and In aetordancc' with their resiieetlve 
liolUlcal aplltiides, wore determining the fiiiure ot 
Immense tracts of the world Much time must elapse 
bc'forc' we shall know ihe Inside Irlstoiv of tire still 
iinarrangecl dispute with France about Morocco, but 
there IS reason to believ*' th.at the consc'loiisness of the 
British navy at the back of France has bec-n one of 
the laige factors In the negoilatlons At least It Is 
apparent that bitterness against Great Britain h.is 
been even more marked than against France 

The lesson for tbe United States Is plain In the 
strategic position before mentioned. In reiiioteness 
from Knro|>e, in the rivalries of European nations we 
still have a local and international advantage for jrre 
ponderance In American watc'rs, but It is not so great 
ns to confc'r cc-italnty without reasonable provision 
for insuring command of the sea In the Pacific' 


which Is ecpially our 
future mostly looks, i 


line, and to which the 
VC' no slmllni advantage 


in the Pacific,’ It is true that wc there have duties 
which In case of disputes will rec)Ulre the presc'noe of 
naval foice a.leciuafe to command Duty to the mu- 
tual support of our two chief coasts dictates full con 
Irol of the Panama f’anal. which from the military 
standpoint is the kev to any broadly iilanned system 
of preparation for national defence 
But oblig.itlon Is no less on accniint of the Ptitllp 
pine Islaiiila Having assumed control of these under 
Imperative circumstances we are bound In honor to 
support an undertaking, our fitness for which Is at- 
tested by results To them we are responsible for 
fhi' maintenance of conditions under uhicb material 
irrosix'rltv can ailvancc, and their dissimilar and dls 
enrdant inhabitants reach a homogeneous c ivlllzatlon 
and polifieal development which will enable them to 
govern themselves To Cuba, though Irideirendent. we 
owe bv specific guarantees the maintenance of a like 
Internal securltv These national and International 
fr.ncttons can be discharged, certalnlv only hy com 
mand of tbe sea The Pacific the Atlantic, and the 
Caribbean with the great controlling rtatlons, Porto 
Rico, jGiiHniananio, the Canal Zone, and Hawaii depend 
upon this command, the exironent of which la the 
navy, and in which ships and stations are inter- 
dependent factors To place the conclusion concretely 
and succinctly the question of coramand of the sea Is 
one of annual Increase of the navy This question 
is not "naval," in the restricted sense of the word 
It Is one of national policy, national security, and 


For an Adequate Navy V 

I N common with all who believe in the ultlm& 
triumph of the best In human nature, we look f» 
ward confidently lo that enlightened era. In whliA 
the exercise of mutual consideration and simple com* 
nion sense shall hare rendered posalble tbe abolition, 
111 part If not In whole, of the world's vast armaments, 
and the substitution therefor of an International court 
of arbitration 

For those of us who have learned to look upon ques- 
tions of International moment from the broadest pos- 
sible standpoint, however, It la Impossible to overlook 
the fact that the ciuestlon of arbitration and partial or 
complete disarmament is intimately, nay essantlaJly, 
hound up with our relation to that populous Oriental 
world — Mohammedan, Buddhistic, and Confuclan — 
whose teeming millions are only now trelng quickened 
to a realization of the dignified position which, by 
every right of ancient civilization and their unques- 
tioned mental equipment and physical resources, they 
seem entitled to fill in the future history of the world 
Tbe awakening of the Orient to a sense of Its latent 
powers — ushered In, os It was, by tbe stupendous drama 
of the Russlan-Japancse war, and echoed In the present 
unrest In India and China, and the existing struggle 
between Christian and Mohammedan armies — may vvell 
give us pause and confirm In us the conviction, voiced 
by oiir President, the most distinguished advocate of 
International arbitration, that ' until peaceful means ot 
settling all International controversies are assured to 
the world, prudence and patriotism demand that the 
United States maintain a navy commensurate with Its 
wealth and dlgnltv " 

Tbe Si iifNTiHi Amkkican. then, stands for an ade- 
quate navy, not for aggression, but as a reasonable 
insurance upon the national wealth of the United 
.States, which at the last official estimate, in 1904, had 
real hod the vast total of over one hundred and seven 
billions of dollars In the absence of an army adequate 
for our defense, the protection of our lives and prop- 




crt\ becomes the duly ot the navy, and last year we 
plaied upon the impulation and wealth of the United 
Stales a naval insurance' of one hundred and fifty-six 
million dolltus— a very moderate rate of one and one- 
half per ccni In view of the fact that because of our 
geographUsil location we are free from the burden of 
such enormous armies as are maintained by con- 
itrmilnouh Emopeau nations, '‘prudence and patri- 
otism' demand that we carry additional naval insur- 
ance, by adding to our line of defense annually, the 
four capital ships which an' deemed necessary by the 
Naval Board at Washington 

The SinMUK A \i fan an stands for an adequate 
navy, furthermore, because we believe there Is no 
nalional Instil utton In which the best traditions and 
finest ( haracterlstlcB of the American people are more 
larefully fostered and coiiseived .Nor can we recall 
any institution, public or private, professional or com- 
nierclal, In which the national ideals are more lofty, or 
the measure ot their attainment so great Here, at least, 
patriotism la divorced from m«terlal profit, and here 
the Flag la Hcrupulously honored as the sublime em 
blem of all that Is noblest In the past history and 
future alms ot the Amerlnni peoiile 

Tbe Sin.Mini Amfkkan stands for an adequate 
navy because, as stated by one of the writers In this 
Issue, the navy has been truly designated as a “great 
American unlveislty," In which nearly 50,000 men and 
youths are being lialned In that "respect for eon- 
stltuied authority" to the lack of which, as much, 
perhaps, as to anything else, are to be attributed the 
more serious of our social, coniiraerclal and political 
evils 

We believe In an adequate navy, also, because both 
at Annapolis and in tho subsequent routine of offlctal 
life, the servlfyj'has developcMl a body of men who reach 
a higher professional sUndard of ethics than can be 
found, probably. In any of the professions tcHlay In 
his ever-ready subordination of self-interest to the In 
terests of tho service, the naval ofBcer stands for tbe 
finest traditions of the professional man; and In tbe 
matter of zeal and sobriety, we believe that he has 
reached a higher mairk than any recorded In tlje past 
history of the United Slates navy We speak of 
sobriety from the standpoint of intimate knowledge, 
for It was the Editor’s privilege recently, as guest lo 
the wardroom mess of one of our ships, to note that, 
when the wine was served, one-halt of the glasses w«ro 
fumed down — this, mark you. on the score that It 
tended to efficiency e > 

Lastly, the 8ciKMTivtt AMtairAW stands for an ada- 
quate navy, because the national funds expended on 
the construction of ships and their equipment haw 
served to originate and keep alive not a few of tbe 
Industries of the country But for tbe work alTordad 
by the contracts for new ships for the navy, tom* 9t 
the finest shipyards In the country would hare cltwM 
their gates, and the death blow would have been glVVh 
to our all-but-defunct nwchanl marUe. 
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The Business Management of the Navy 

By G. V. L. Meyer, Secretary of the Navy 


T HB esventUli of sdmiaixtratlon »r« orcanizatloD, 
cO'^n^lltUktloQ ftsd «fllcleot mothodi. 

At ttM »nd of tbe previous administration a begin- 
nint was made in oonsoltdating the shops at the navy 
yards Under the old system, In existence for many 
yeara, each bureau had Its own shops and Its own 
workmen. Work Is now done for any bureau In gen- 
eral shops. 

In order that th« head of the Navy might be In- 
formed and have responsible export advice, and co- 
ordinate the efforts of the bureaus, an organisation 
was put in force l>ooember 6th, 1909, with the knowl- 
edge and approval of ti^e President, by which four 
aids were appointed and the bureaus were grouped In 
divisions of Operations, Material, Personnel, and In- 
spoctions. Tho Aid for Operations bas charge of 
movements of ships, grouping Into fleets and sQuad- 
rons, and preparation of war plans and strategic 
studies The Aid for Material studies the require- 
ments for repairs and altoratlons and advises the 
Secretary as to whether the work In the various 
bureaus Is being eo-ordlnated and expedited. The Aid 
for Personnel keeps posted as to the officers and men. 
and is always in touch with conditions at Annapolis 
snd the training stations. 

Tho Division of Inspections, reporting direct to the 
Secretary, oo-operafcei with 
the Division of Material In 
finding out the condition of 
the ships and the necessity 
for repairs, and advises also 
aa to whether repairs and 
alterations requested will be 
worth the expenditure of 
money In final mlllury value. 

A part of this work was 
formerly done by the Board 
on Construction, composed of 
the Individual bureau chiefs 
Under this board also came 
the final determination of the 
qualities of new ships In 
the present organization, the 
designs and general military 
eharacterlstlcs of ships are 
determined In a more rational 
and up-tt>-date manner The 
general mlllUry features ra 
qulred are recommended by 
the General Board and are re- 
ferred to the Bureau of Con- 
struction and Repair In 
case the general requirements 
asked for cannot be met, they 
are modified or changed to 
suit what may be accom- 
plished on a given displace- 
ment After tbe sketch plans 
are ready, sea-going officers from the fleet and other 
sources go over these designs, criticise and suggest 
Improvements The modified requirements go back 
to the Bureau of Construction and Repair for change 
In the oiKItne plans, which are again si»l>mUted to 
scrutiny. The whole matter has thus been thoroughly 
gone over and the objeotions, crttlclsms and sugges- 
tions of the sea-going officers, and tbe opinions and 
knowledge of the technical officers have been assimil- 
ated, The final designs represent both the best techni- 
cal knowledge and the sea-going experience of our ex- 
pert offleem. The best naval advice U now placed In 
the hands of the designer without his efforto being re- 
quired to reconcile many conflicting opinions, and at 
the same time the officer who will have to fight the 
ship finda that hla advice Is not Igntwed This method 
has proved an Inspiration to tbe naval archltict. and 
tbe present designs of baittlesblps are far In advance 
of all former attempU. 

The Department has been for some time studying 
the new systems of modern managmnent In oommer- 
clgj eatabltahments, both In this oountry and In Eng 
land, vrtth a view to Introducing such parta or feat- 
dm ot It m might be applicable to our navy yards. 
0l*l}Jan experts who vlatted the vessels of the fleet 
tonad thAt tbe highest type of scleatlio management 
BOW ' exlata ta our hatWashlpe, and they have ex- 
tmwMid W me the gveataet admiration tor the pro- 
1^ ae fay atade an4 the «Bte«llent resuJte acemn- 
nUT todnd the Office of the iHreotor of 
Sterlwt Ifraottoa a ffna ewple of a planning office. 
f ffiohte terra of oentral planning wUl probably be 
wadded t® tha ■preoaat organlaatlon. shop methoda will 
hd' aad betlae detemtnatton of tbe nee of 
ahd.tlhe 0^ of Mm indtvwoal work- 


man will be sought. Tbe Department hopes f7> secure 
the best features of successful management and adapt 
them to navy yard requirements, thus cutting out 
wastes In time and by better methods securing In- 
creased production, with mutual benefit to the govern- 
ment and the workmen If the energy of the work- 
men Is wasted or Is not efficiently applied, the ellmlna 
tion of tbe conditions producing ouch waste of good 
energy would be beneficial allld to the government 
and Its employees; for both sbou\d share In the beno- 
flts of Increased production 
The Division of Operations bas drawn up a new 
organization tor the fleet, to consist of 21 battleships, 
assigning one to the Commander-tn-Chlef, leaving flve 
shlps In each of the four divisions of the battle fleet 
But one ship of each division 'VUl be at a navy yard 
for general repair, the other ships coming to the yards 
only for docking or minor emergency repairs twice 
each year The efforts to make the ships as self-sus- 
taining as possible have been encouraged, with the re 
suit that the work at tbe navy yards has been reduced 
The carrying out of these two business-like features In 
handling the fleet will show more clearly the wisdom 
of recommendatloas made last fall that we give up a 
number of our smaller and unrequlred navy yards 
One of tbe chief causes of great expenditures In tbe 


Navy is the excessive number of navy yards We 
have on the Atlantic Coast nine navy yards, where 
In several instances, money has been expended lav 
Ishly, which would not have been tbe case If the 
strategic and economic point of view only had been 
considered 

Last year, as a beginning. It was recommended to 
Congress that several stations be abolished which 
would have brought about a saving, lrreep<'c!ive of 
the price which the government might have obtained 
for these properties, of an annual malntenanco expense 
of 11.600,000. 

Criticism has been made for my not having recom- 
mended the abolishment of any of the Eastern yards, 
but tbe reason was that, for the present, the dry docks 
in the Elastoro yards are a necessity to tho fleet. The 
Eastern jrai^s are located at Portsmouth. Boston. New 
Yp.rk. Hblladalphia and Norfolk, and It might be well 
to include Charleston. It has been sometimes stated 
that not more than three or four of these navy yards 
will be actually necessary, preserving, however, the 
use of all the largo docks for government purposes 
'The question as to which of these yards should be 
maintained and which abolished is so Important that 
It should be thoroughly considered by an unbiased 
board of experts, haring In mind not local Interests 
but only those of the fleet; as the yards exist for the 
fleet and not the fleet tor the yards As navy yards 
hare so ffefenalre laollltiea, the army must be coo- 
anlted aa to their protection and defense , conse- 
qnently, the oonatderatlon as to which of these six 
yards art neosasary to the navy from an economic and 
•trateglo point of view has been left to a Joint Array 
and Mary Board to determine On their report will 
bo haaod my reoggamendatlons to tbe President as 


to the necessity of these yartls, and as to which should 
l)c developed and (ontlniied 

When the Panama ('anal opens, and the fleet spends 
probably an iKjual ainownl of time In eac It ocean, the 
work for the Atlanlh y.irds will he much reduced 
and It will be even more evident thal lewer will be 
needed By a proper rcducliou In navy yards, there 
would he a vast saving of money in malntonanee, 
probably three to four mllllonE a year, and a realba- 
tion of funds from the sale of real ('state If this Is 
not done Congress must assume th(- rehiamslblllty 
Tbe great Importance of the C'arlbts an .Se.i as a base 
of future naval operations, conseQuent on the eomplc- 
llon of the Panama Canal, is now well realized It la 
the plan of the department to have a naval base In the 
accessible and suitable harbor of fluanianamo, Cuba, 
on the direct route to Panama, whlih Is some 700 
miles from the Canal, and capable of harboring a 
fleet of 50 or more men-of-war With a fortified en- 
trance to the canal, a reasonably strong base at Guan- 
tanamo, and a torpedo base at Key West, our fleet 
will be able to utilize Its full strength for attack or 
defense In the Caribbean, and the Gulf of Mexico will 
be as safo aa an Inland lake 

It Is Important, during baflle maneuvers In peace, 
or a period of real hastllitles, that a vessel should not 
bo called upon to return 
thousands of miles In order 
lo effect urgent repairs 
These can be more easily and 
oconomually done by the de 
velopment of Giiarntanamo aa 
a limited docking and repair 
station 

It Is the Intention to de 
velojj Pi'arl Harbor, San 
Krannsto Bay, and Puget 
Sound In ordt'r that the en- 
tire ne(>t may he maintained 
at tlmoa on the Pacific 
Coast 

The Department has been 
working fni some time with 
the Piosldent s Commission 
on Ki onomy and Kffldeney 
toward introdutlng better 
business methods in torre- 
spomlence purchases and 
olher details within the De- 
liartment Itsilf The Iniro- 
ductlon of morf' economUal 
methods In the departments 
and at navv yards will Itc 
fadlltaud by tbe new system 
of ac(ountlng whUh bas been 
estaMIshed within the laj»t 
year In the Department and 
at tho navy yards It la 
now possible to got accurate trial balances, follow the 
cost of work, and determine with a larger degree of 
accuracy Just what the navy’s money la being spent for 
it Is proposed, also, lo i educe to the smallest limits 
the number of arlldes manufactured In navy yards, 
and lo buy In oi)eu competition, whenever possible, 
aP articles which can be properly and inoro cheaply 
made by commercial rstabllshments Naval s}>eclfica- 
lions have recontly been «lm;illfted and (onform wore 
to comniereial usage, thus result ing In increased com- 
petition and lower prices to the Navy 

The occasional building of a battleship or vessel of 
a special class in a government yard, in order lo dimi- 
onstrato cost. Is valuable and Instnirilve, but should 
be avoided when a large saving (II, ">0(1, 000 on a sin- 
gle battleship 1 can be made On account of the re- 
striction made by Congress In tbe Naval Act of Juno 
24th, lOlO, by which It was provided that one of ibe 
battleships therein authorized must l>e constructtHl lit 
a government yard, this saving can not be effected 
The question of docks for our larger vessels has 
been, until lately, a serious one It looked for some 
time as If our laiest ships such as the “Arkaiisas’ 
and “'Wyoming," would be flnlshod before any dock 
would be available to clean their bottoms and have 
them ready for their trial trips To piovlde against 
this, vigorous action was necessary and was taken 
Dry Dock No 4, at the Brooklyn Navy Yard, will 
now be completed In January, 1912, and Dry Dock 
No 3, at Norfolk, lengthened to 700 feel, was flnl^'ied 
In September, 1911 The Pearl Harbor dock and ftie 
large dock at Puget Sound, which will ai commodate 
shliys of the “Wyoming” class, are being pushed, and 
the latter Is expected to b(' ready in March, 1912. 

(OonMmied on pops Z17 ) 
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LETTER FROM PRESIDENT TAFT. COMMANDER-IN-CHIEF OF THE UNITED STATES NAVY 




T HK aliiiiKlh of Mjc fiiH I Ih (oiiuuonlv tiipagtired 
h> tUo iiiimhcr of and otln-r (Iglitliig 

iinita on tli" N'avv Liaf In a wa\ thla is lorrcit and 
yot 11 may lead to ‘-orl.nis orroi It Is Hnfoi lo regard 
the niniil)i'i of lia(tlo“tiil)h arninnsl iruihcih hi onts, 
dcstrovoiM 1 tf MR onl\ the jinti ntinl Mtionglh, slnip 
'ho offli loin \ of tho Hoot, its atilUty to piooood prompl- 
\ whoio ms disl ami oiig.igo and o\<'r(onn an onoiny, 
ca'penils upon njun\ othor things than moro whipi 
It Ib poillnoni tn ronilnd tin loailoi that battl* 
Bhlps UTKl ovon Ih" guns tln\ lairv, loqiiiro years 
In liiilld, thill Mghlii,,; ships oan no longoi he Imllt or 
Impro 'isi'd nfliT the niithreak of war that oUli era and 
men lan no longer lie lecinitod fioni the men hant 
marine and (jiiiiklv eoiiverted Into naval < rewa, and 
llierefoie ,i nation to be readv for war in list preiiare 
in time of ponce, and if not pieiiarod i an have small 
hope of vltloiy over an enemy more wisely adminis- 
tered The pii'-'ilile of the wise and fooliali virgins Is 
now hen innie appilcah'i than with a naval force 
These fai tn are bo often lost to sight, even bv many 
In blgii idmes that It Is well to mention -thom here 
as a pieanihle lo a dlRfiigsion which would not he 
iindergtood or if undergtood would fall to carry con 
viol Ion, II iliev were not liotne Iti mind 
Th( niitneihal stienglh of our fleet, as compared 


with othei leading naval powers, Ig shown In the 
tahleg on page ri32 

For several years past only about sixteen battle- 
ships have been kept In active service, the remaining 
vessels of ttiiR (lass together with a number of ships 
of less inipor'Huce, b?lng out of commission for over- 
hauling oi In leseive for want of a siiflltient number 
of offlieiH and enlisted men toman them On July Ist, 
11)11, the battleships In full <-ommla«lon were In- 
( reased to twi-nty and shortly afterward to twenty 
one, while all haltleahlps built, thirty-one In number, 
will, about tho end of this year, be either In full com- 
nilsBlon, or in reserve with snWi lently large crews lo 
keep them in readiness for service This groat In- 
crease In the strength of the fleet Is best shown by a 
('omparlsoti of the nunit-er of battleships and armored 
crulseis that were In lull commission or In reserve, 
ready for active service, on May isl 1910, and the 
number that will hi- in readiness alKiut the end of this 
year, when the reorganization of the fleet being effected 

Mttv 1 Dec »t 
1010 ion 

Battleships In active service... 16 21 

Battleships In r.'>8erve, ready for service 3 10 

Armored cruisers In active servhe 10 8 

Armored ciulsers In reserve 0 2 


by Secretary Meyer will have been fully realized 
A slmllai liHiease In the effective torpedo fleet, and 
to a loss extent other vessels, baa been made, but the 
most significant fact Is of course the increase from 
19 to 31 hattleelilps In condition for active service as 
regards material A second and no less significant fact 
la that this' large fleet Is being ci-eated and maintained 
at a lees coat for the entire naval estahlishmont than 
formerly The reasons for this are numerous, but tha 
most Important may be briefly elated here 
The most valuable lesson learned from the voy- 
age of the battleship fleet around the world In 1908- 
1909 was that naval veeeels may be practically aelf- 
susialning In matters of repairs, provided the per- 
sonnel Is of a high standard This fact is the basis 
of the rooiganizatlon lately put into effect, which 
makes possible the maintenance of the entire fleet in 
readiness for service Before the reorganization It was 
customary to employ ships’ irews to only a comimra- 
ttvely small extent in repair woik Vessels once 
placed In commission were habitually kept actively em- 
ployed, with frocjuont visits to the navy yards for nec- 
evssary repairs, until they deteriorated to such an e*- 
tent as to require an extensive overhaul, when they 
were placed out of commlselon and turned over to the 
navy yard forces During their is-rlod of commission 



ll.S.S.‘*DELAWAnE.” THIS TYPE WITH CE^^^ER.LINE TCBEET8 HAS BECOME 8TAWDABP IN THE NAVlW 



SOiMlf IC AMERIOK 


Mb r«p»tr work not de«n»d of ImmeilUto tmportanoe with the Instruments plnced In Its hands, but stlmu 

ijm pensttted to Accumulate. This practice resulted lates the Inventive genlua of those charged with the 

Hbto Aklps not being In the beet condition during the making of the Instrumente, so that there has been a 

per pait of tbelr commission, In expensive navy continual advance In the power and accuracy of R\ms 

M repairs during their active service; in extremely as well as in the rapidity and expertness of their use 

Kk coat of general overhaul and refitting after being This Is exemplified by the romnrkable Improvement in 


lllaoed out of commission; and, wbat Is of the great- 
est importance of all from the viewpoint of prepared- 


r gunnery alnce the SpanlBh-Amerlea 
ne our fighting range was only two t 


vice These vessels are being provided with reduced 
( rews to keep them In condition, and to servo aa a 
nucleus of the full crews which. In the event of war, 
will be made up from the officers and men employed in 
tinjo of p«a{e al tin shore stations, from the naval 
militia, and by tlie re-enlistment of men ol iirevlous 


Bees, In the loss of ships to the Navy foi anywhere yards, and a twelve or thirteen Inch gnn was fired onee 

from two to five years during their period of over In abo.ut three minutes, now, our target practice Is 

haul. In short, the old methods were extremely Inef- carried out at a range of ten to twelve thousand yards, 

llcient and wasteful. Under the system lately adopted and the heavy guns fire two shots per minute, and 

ships will not be placed out of commission until they with this advance in range and lapldlty there has been 


war At that naval training This is t 
four thousand matter of pieparedness 
was fired onee formerly existed 

get practice Is The prlnciiwil reiiulren; 


twelve thoiiaand yards, without conelderlng 

ihots per minute, and strength, are 


became obsolete end useless for war pi 
are kept In oBVclent condition by their o 


• purposes. They a still n 


s remarkable Improvement in a 


The advance In engineering efficiency hag 1 


1 them is limited to that clearly striking, and almost, if e 


beyond the capacity of the crews. 

The battle fleet Is organised In divisions. Each 


advance In gutmeiy' The reliability of flic engines, 
as shown by full speed trials Immediately after long 


division contains five ships of like or nearly similar cruisers, Is of vital Importance, and skill In filing, 
tactical qualities! Four ships are required to be ready with attention to other details, has Increased the 


for service, whtle the fifth ship la allowed to He at 
Its home yard for overhauling and repairs by the crew, 
assisted as far as necessary by the yard force The 


steaming radius of the fleet from 25 to 40 per cent 
The cruise of the battleship fleet around the world 
did more than any other one thing to mold out flee! 


( 2 ) The provision of additional a\ixlllary vessels, 
ri-palr ships, supply ships, (Ollic rs, tiuidcrs to torpedo 
fleets, tenders to Bubmarlnes, transports and hostiital 
shtpa 

( 3 ) Additional scout cruisers, destroyers and sub 
marines 

( 4 ) The oiganizatlon of an .adequate naval i eserve 
nattleshlirs have a useful life of about Iwenly years. 


shlpe of a division are given this overhaul period In into shape; before that time the fleet may be said during the first half of whl 
rotation, or each has about two months’ uninterrupted to have been an aggregation of units, but the cruise, eligible for the first line, 
time for repairs once each year The and during t 

net result of this la that In a fleet of unH iino nr 

twenty ships, sixteen are kept ready for 
service, and the remaining four are In a 
condKlon nearly approaching readiness 
Repair work done at a navy yard Is 
very expensive and generally Is not of 
better quality. If as good, as work done 
by a ship's force Obviously the differ- 
ence in cost Is very greatly In favor of 
the ship’s force, siuce the pay of the 
naval iversonnel is the same, whether It 
does the work or stands by and 
watchoa the navy yard force do It As 
a general rule no one can know the 
need# of a ship as well aa her officers 
and crew, and no other set of men Is 
as capable as they of doing ihelr ordl 
nary repair work elBcleiiily and eco- 
nomically But, aside from those con 
slderatlons, it is essential from a mil- 
lUry point of view that the ships’ of- 
fle-ers and crews shall be habituated to 
this work In order that they iniiy be 
able to maintain the lloet In an ef- 
ficient condition In time of war, when 
there may be no navy vaidg al hand 
Furthermore, of equal Importanie la 
the fact that ships mav be kept In prac- 
tically constant readiness for tmitle 
when repairs are hcbUually taken In 
hand and comideted as rapidly as the 
necessity arises, while. If a navy yard Is 
depended upon, repairs are allowed to 
accumulate, and when taken up by the 
yard requite much time to complete 
As stated before, the strength of the 
fieeit and its readiness for service do 
pends upon many olhcr things than 
mere ships One of the nuvst iinpor 
tanf factors is that of kcssplng all the c'uiiyrigtit uno by MuIKt. upon Its SI m 

unite In readlneoB as regards material, , , . u .j r .i. te'ctlon agaii 

as was dwelt upon somewhat at length opertllons of a fleet arc directed mainly by signals from the bridge of the as for the cl 

In the preceding paragraphs, and a flagship In (he above photograph, at the end of the bridge is seen a ,h„ enemy’s 

second fundamental requirement Is semaphore, and above the rail I. a otgnalman with two flsgs. each of these Thecieail 

that the personnel, both officers and sends "wlg-wag" signal*. The signal offleer and a signalman are a( the rail officers ami 

men, must be competent and zealous reading signal* from another ship through telescopes The- reserve 

The?e tJma7n.'Srrth«“Sl“t' THE SIGNAL BRIDGE OF A BATTLESHIP v,7eir%’'hi 

can be called efficient, the constant earh year fre 

training of officers and men In their duties, the with Its attendant constant exercise in fleet lactios. and while It is expected i 


paratlvuly short life of sIiIjjh Ih due not 
so inm 1 ) to dctci loratlon as to the ra- 
pidity of devciojjineiit of sdenie and the 
arts, which remlerh ships olwolete after 
ton to twenty years As a case in point, 
compare batlleshlpB of the "Oregon” 
class with those of the- Delaware ’’ class, 
the- forinei launched in 1803 and the 
latter in 1 ‘tUU Thc.'re Is not the sUgbl 
eg! doubt that one "Delaware" could 
defeat in action a whole- division of 
'Oregons, or could destroy llic' entiro 
Anienean lU-et of the Siianlsh- Aim-rU’an 
war Thus it liccoiues ucceswiry lo re- 
idarc- these obsolete vessels and to rele 
gate them to the coast dele nse and 
finally to ’sciap” tbc-ni, use them as tar- 
gets, or otherwise dispose' of Ihcuii to the 
lu'bt advantage 


eoiuiec tlon out me 
ploralily small am 
must he luovkled v 


auMlinries than would 
di'snahlc' It enough 
,cic' available 
fni udclitinnal a< out 
li We posse s« oiitv three 
ipei ifli use d<-fltroV(>rB 
is ippaient fiom an 


THE SIGNAL BRIDGE OF / 


maintenance of a high morale the InoftleaUou made these vinlta into one machine like body lii 
of habits of high moral, physical and mental dts the fleet on this crulae fosind lUeU Since then 

clpllne, the atlalnnient of the highest possible efflclencv than ever before, attention has been given to la 

In gunnery and engineering; and fiaally. the amalga and Imftle exercisos, frequently ntulc-r conditions 

raatlon of all the unit* of the fleet Into a c'omposlte latlug war. This more than anything else, exc. pi 

whole capable of responding to the will of a practUsed jiery proficiency, inauros readiness for battle 


the fleet on this crulae foaind lUeU Since then more 
than ever before, attention has been given to laetlenl 
and Imftle exercisos, frequently under conditions slniii- 


cne ran officers ami men Is urgcuith necesBary 
The reac'rvc' should he rompoaed of men 
who leave limi expi’ilemc' on hcMiicl ii.iva! 
vossels Thousands nl sm h men iiass 
earh year from the Naw Into civil life, 
and while It is exicected that a large pioportion ot 
them will re-onllst In a national eimigemv, they 
should he formed Into a reserve In tlnn of peace, so 
oiganlzed that In an eiuergencv Ihev could he assem- 
bled at appropriale rendezvous and Hie rc-serve Meet 


eoinniander-ln-chlef 

The queatios a# to whether the fleet now meets these 
conditions and requlrejnenU depends upon what are 
regarded aa the atandards of efficiency and readiness 


the best of ships would meet defeat If Incapable of slty of navt 
these being handled effectively as a fleet has been wi 

t are Twice each year the battleship fleet, the torpedo a military 
InesB fleet, and all other vessels availahle, arc concentrated fact that al 


; ept gun- manned without undue and | 
le Even Finally, the whole nation m 
ipable of slty of naval preparedness as 
has been well said that oui i 
torpedo a mlllfarv one History beo 


In matters of naval preparedness and efficiency the for joint maneuvers and batlle exercises under the d(- and money beeausc- of mn unreadiness V 
Btrongtli of a fleet Is <mlinarlly measured by com ruction of the commandor-ln-thlef. who thus gains the usually of short duration, but preparation K 

porlson with those of foreign powers This method exiwrlonce and practice necesHary for his final ttalnlng under modern comiltlonf- adequate prepar.ct 


ofUm leads to erroneous conclusions, for, as history 
showA, the true strength of a fleet esn never be aocu 
rately dstarmlned excapt by the supreme test of war 
The method that tends to the highest state of efflolency 


In the art ot war At other times each year the com- 
maudere of divisions of the fleet are given the oppor 
tunlfy to cruise and exercise their commands inde- 


IcadB all nthe 
propositions ti 


ptndently in order to gain experience which will fit strength, lioth 


standard of perfection, which them for succession to the command of a fleet 


is to keep hstors us a standard of perfection, whicn 
II Imposslblet leads ever to constant Improvement 
One of the moet potent factors for steady Improvo- 
ftwnt ts competition, and to It much of our present 
eflUdsaoy to gunnery and engineering may be at- 
trtbqted. The spirit of competition not only leads to 
, tiM jtort of tbs tmrKmBO) to snoel 


terests touch with those of c 


s wcll-nlgli Imposslbli Our 
n Its advocaev of arhltratlor 
■erelvcd with rewpi'c i bn ausc 
fual and potential Today 


As previously mentioned, those battleships and other of the globe, and while good faith 
vessels which cannot bo kept In full commission, owing have greater world forev than ever, the time has vet 

to a lack of available men. and to the eonelderahle to arrive when our national pnllrv, tveu our nallonal 

Increase of cost involved, are being organised into a safety, can be held secure without aimed fones, and 

reserve fleet which, as far os their material condition of these an efficient battle fleet Is Indlspunsablo. 

Is oonoorned, will, be at all times ready for active scr- (Vontinutd on i 


nations In all parts 
and high princlplea 
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Influence of the United States on the World’s Battleship Desigil| 

Out Plan of Placing All Turrets on the Center- line Has Become the World’s Standard | 

By Rear-Admiral R. M. Watt, H. S. N., Chief Constructor and Chief of Bureau of Construction and Repair 

I 1 iH a «pll known engln^-orlnsc pnnnpU' that any arrang^-n.oni (of guns) for th^ all blg-gun battleship always utilised. These positions are at the center 


1 ilfsiKn of th<' first magnlturte must be a ilo\clopment 
Ilf pi(‘vlo\is prarlici- and based on features gathered 
from the foui eorners of the teelinbal world To 
attempt to trace the origin of luiinj of these features 
would ts> a task for a historian .ind 'the result would 
be of Bmall value except as a matter of aeademle 
Interest In a broad way, however, the history of 
shlpbiilldlnK and designing In th< I'niled States shows 
numeioiis fields In whl( h Anicrltans have Isum plo 
neors or Ingtriiraents In the highest development of 
the Ideas of others 

The well known Inventive genius of the American 
tan he recogtil/ed as a basle Influeitie In myriad me 
(hannal del alls Itieoi porated In the great ships of 
war or iteiiee of all the mailllme nations These 
details though gical In theit final reBull, t nnnol bo 
tonsldeied as a direct Infiiienco on the design ol the 
Individual ship This Infiueiu'y, however, can !»> found 


lountry when the 
American clipper 
ship was the llect- 
cst sallei on all 
tho seven seas 
Pnvm this point 
to I he present day 
the same Influ- 
enoo can he ti aeed 
through sm h 


t standard battery arrangement of lln« of the deck; 


commanding Tight-ahead tlr«, 


fighting veasola, the Influence of tho United States on 
the world's battleship design nmnot lx nverestimated 
The armament— that is the guns upon the number 
and arrangement of which ftghtlng capacity depends— 
is the most striking featuie of a battleahlp. In the 
doveloi>ment of the all blg-gun battleship, the design 
I IS of tne United 9'ateg naval vessels at once adopted 
an arrangement of nil turrets on the center-line of 


with large arcs of horlsontal training reaching veil 
abaft the beam on each side, the other poaaeMlfig oar- 
respondlag command right astern and over large erne 
of training reaching well before the beam, TJntlTthe 
■Michigan’ and ‘aonth Carolina’ -ware designed U 
was the general practice to mount one or two heavy 
guns — two in nearly all cases — tn each of these pwl- 
tlons. Superposed turrets were tried in some cases, 


tho vessel whereby at the forward end of the vessel and 8-lnch guns were mounted In the upper emplace- 
number two turret fired over number one turret and ment; but this practice did not find much favor and 
at tho after end of tho vessel number three turret may bo considered to have dropped out of use. It 


flrod over number foui turret In this manner all 
guns woie enabled to fire on each broadside, and naval 
anthoiitles arc praellcally agreed that not less than 
S5 per cent of the firing will take place In the arc 


was a new and bold departure In the llllchlgan’ and 
‘South Carolina' to place two turrets In each of the 
supreme positions and to arrange for firing the guns 
in one turret over the top of the other turret. That 


heavy gnnc, 
application of c 
trlflty lu all a 


to bo maintained in the 
I mental (raining Theso 
s which, through Inteinai 
iilhieiiced, by tlie agency 
-espiit-day development of 
lie ballleablii In the fon- 
,h 11 to iiasR ovnr the great 
the delallh of today and 
c lib h, to the naval archl- 


tnacbltie whoHc onlimi le tlgbting eaiiai ity In the 
development of any new lvi>c- iif ni.uliltie, oni dc-slgnei 
will omphaal/e aonie one loafnre or ai rangenn-nl, while 
other deslgnera (onslcbilng icihii features of greater 
ImpOPtauce will mate .nbngcsl jnnvlslon for them 
With 'the advance of Mnn and Im leased cyperierice 
there Is a gradual adoption of a standard type of ma 
chine, to which all raanufiii (nrc is moie or lesK con 
form It le the purpose of this pnper to show that 
the designers of the war vcsgela of the iinlied Htaten 
in their flrft 0thbifj-gun IxtWculnp adopted hr tho imi- 
phaalzed fiatnre of the fighting machine a hafteiy ar- 
rangement which, after experiment with various 
other battery arrangements, is now geneially aeeepted 


forty-flvo degrees forward and forty-five degrees abaft arrangement proved successful, however, and has been 
tho beam This arrangement was adopted In 1906 by largely adopted in recent ships of all navies When 

associated with 

the mounting of 

guns in pairs this 
system permiu 
the effective use 
of eight heavy 
guns, if three 
guns are mounted 
In each turret 
then twelve heavy 
guns can be given 
equal arcs of com- 
mand, and all the 
guns can b«i used 
on each broad- 
side , . 

"Now there If, a 
marked disposi- 
tion to place all 
the heavy-gun sta- 
tions at tho cen- 
ter lino of the 
deck, 90 that all 
the guns may be 
available on iKiih 
broadsides This 
Is a return to a 
disposition adopt- 
ed In the earliest 
British turret 
ships built nearly 
half a century 
ago. Tho 'floyal 
Sovereign’ (188i) 
and tho ‘Prince 
Albert’ which fol- 
lowed immediate- 
ly after her, each 

All the turrets of osr later battleships are located on the longitudinal renter Hne of the ships. bad four turrets 

This enables every big gun to be trained through a wide arc of Are on either broadside. ao placed. It may 

be noted that the 

HE THREE AFTER TURRETS OK THE "NORTH DAKOTA” United Sutes 

Navy took the 

the United Siatc-a in its first all big-gun veascls, the stand In this last movement, and further has the credit 

'South Carolina," and "Michigan,” and the all-turrets- of demonstrating the possibility of associating power- 

on-centor-Ilnc arrangement has been followed In all ful bow and stern fire with the maximum of broadside 

battleship designs for the U 8 Navy since that date, fire over large arcs of training, by placing some tur- 

Asslgniiig what we considered undue Importance rets higher thap other and firing over the lower tur- 

lo end-on fire, foreign designers adopted aiiangements rets on certain bearings" 

vvhifh gave them end-on fire by the sacrifice of broad- In commenting on the above paper by Sir William 

side fire to sm h an extent that from twenty to thirty White, The Enpin' xr, published In London, says edl- 

and more per cent ef guns could not be fired on the torlally In its Issue of December 2nd, 1»J0: 

broadside, where they would most often bo required. "In tonnage value for effect obtainable, It Is bard 

It should be noted that every battleship of the all-big- to believe that It Is possible to Improve on the ar- 

gun type In the U 8. Navy ran fight every gun on rangement, first adopted In the United BtatSi bsttls- 

;ho Broadside-^ provision which does not obtain In ship 'Michigan,' of fohr twin turret! on the center line, 

any other navy of the world the two Inner turrets firing over the two end turrets.” 

To-day, however, the wisdom of the "South Carolina” In Its annual comments on warship design, “The 
arrangement is generally recognized, and such ar- Naval Annual" for 1910, edited by Lord Braasey, Ktfs; 

rangement Is t'ornlng Into general use In all armored " , . , The 'Michigan' and ‘South Csrollfia,' 

vessel eonstructlon of 16,000 tons, have a speed of nearly 19 knots gad 



THE THREE AFTER TURRETS OF THE "NORTH DAKOTA” 

: the United Hlales in its first all big-gun vessels, the standi 

‘ 'South Carolina," and "Michigan,” and the all-turrets- of dem 

on-eenter-Ilne arrangement has been followed In all ful bov 

battleship designs for the U 8 Navy since that date, fire ov 

’ Assigning what we considered undue Importaoce rets hi 
lo end-on fire, foreign designers adopted aiiangements rets on 
v\hifh gave them end-on fire by the sacrifice of broad- In c( 
side fire to sm h an extent that from twenty to thirty White, 

and more per cent ef guns could not be fired on the torlally 

broadside, where they would most often bo required. "In I 
It should be noted that every battleship of the all-big- to bell 

gun type In the U 8. Navy ran fight every gun on ranger 

;ho Broadside--^ provision which does not obtain In ship 

any other navy of the world the tw( 

To-day, however, the wisdom of the "South Carolina” In 11 
arrangement is generally recognized, and such ar- Naval . 
rangement Is comloe into general use In all armored 
vessel eonstructlon of 16,0( 


That the Importance of the principle of lenter-llne eight 12-lnrh guns, al' mounted Itt jiglrs on the otplier 

turrets Is not merely the view of an Interested Ameri- line, tho second and third turrets' bfllog on a hifhar 

can naval officer Is proven by the following foreign plane than those at the extremities 0 * the V«ag«i, io 

comments as to .allow of tbfllr *gune pointing over the oatf, tor- 

in a paper on "The Armaments of Battleship,” con- reU, enabling four guns to be dlrwtad rflibb 

frlbuted by that pre-eminent naval architect. Sir Wll- and aotern. Now, if they can !)• so firad wWwirt 

liara White, to the AmoiiCan Society of Naval Archl- detriment to the outer ftm poslttona, tfca daalgn, 

tects and Marine Engineers In November, 1910. he sesaea the advantage that, with tWh'gnna IM* <han. 


r to show that (n a paper on "The Armaments of Battleship,” con- 
e I'nlied States frlbuted by that pre-eminent naval architect. Sir Wll- 
i>ti d as tho cm Uara White, to the American Society of Naval Archl- 


f two posltloas for heavy guns which by 


our 'Dreadnought; ou etRial broadaide Are la lenmirMli 
It only gives, however, «n end<<ui Are of. f«nr . 


by the deslgacrs of all nations as the Ktandsrd battery common content confer enpreme advantages, and are against idx. KnofAbr* WhAeitr 





la the meana whereby elevation is secured for oto- 
aervation, slsnaning, etc. Masts in some form are 
required. The tripod method was adopted In the 
‘UreadDuught ' It Is not novel, having been advocated 
by Cowper Oolee and applied to the 'Captain’ for sailing 
purposes It gave less interference with turret-gun 
lire than ordinary rigging But the three iron masts 
forming the tripod are of great weight, and probably 
mainly on tWs account the Americans have, in the 
‘Mloblgan,* placed two masts constructed like an Eiffel 
Tower of steel lattice work. Though offering a com- 
paratively large target, presumably It Is expected that 
proiectUes will pass through without doing great 
damage; but It the resistance is sufficient to explode 
a shell a different result may follow " 

Jane’s “Fighting Ships” for 1907, said- 
‘There Is some good reason to believe that taking 
all things Into consideration the ‘South Carolina' type 
Is the best all-big-gun ship yet put In band " 

Jane's "Fighting Ships" for 1908, referring to cen- 
ter-line Iwttery arrangement, says 

" ... The disposition of artillery In the 

‘Delawares’ Is peculiar, all turrets holng In the center 
line There Is little doubt that this design Is superior 
to the echelon system In ihe matter of training The 
Brltiah 'Invincible' class, though nominally able to 
bear all eight guns on ottber broadside, can only do 
so over a very limited arc of training, while every 
'Delawaro' turret has a fine arc on either side.” 

And again In 1910, on page 603 of Jane's "Fighting 
Ships," Captain WllllMn Hovgaard states 
"The Ideal arrangement of the heavy gun-turrets 
seems to be the American, first adopted In the ‘Michi- 
gan,’ where two turrets are placed at each end of the 
ship In the center lino, the guns nearest amidships 
firing over those nearest the ends By this disposi- 
tion the guns obtain the ma/lmum arc of fire, the 
position of the upper turrets is commanding and dry. 
the arrangement of ummunltiou rooms is simple, and 
ample room is left amidships for an efficient and well 
protected secondary and antt-torpedo boat battery 
With turrets placed on the broadside or on a low 
level In the center-line between end turrets, these 
advantages will not be obtained, and noubly tbe 
relative lose In arc of fire, as In case of the broadside 
turrets of the ‘Dreadnought,’ the ‘Nassaua,’ and the 
new French E8,000 ton battleship, will very consider- 
ably reduce the efficiency of the gunt 
"If then wo want to increase the power of the prim- 
ary battery beyond that obtainable with the ‘Michigan’ 
arrangement, and without abandoning the said ad- 
vaatagoa, three ways are open 
“(a) A third twin-turret may be placed on the cen- 


ter-line at each end of the ship Inside the two other 
turrets and firing over these 

“(b) The caliber of the guns may bo Increased 
“(c) Three guns may be mounted In each turret" 
Commenting on the visit of the Cnlted Stales fleet 
to Europe, the Journal of th>- Hoi/al United Service 
Institution for December, 1910, states 
"It may be of Interest to recall that the two Amerl 
can dreadnought battleehips, the ’Delaware’ and 
‘North Dakota,’ are vessels with a displacement of 
20,000 tons, and In addition to their main battery, 
composed, like that of our own earlier dreadnoughts, 
of ten 12-lnch 46 caliber guns, they also carry a more 
powerful anti-torpedo defence armament of fourteen 
5-lnch Q P guns, which for the most part are mount 
ed In a central battery bebtnd armor protection 
All the big guns aie on the center line of the shlji, 
this being a characteristic feature of the turret ar- 
rangements In American designs, two of the turrets 
being raised above the others In order to obtain a 
sufflclenoy of right ahead and right astern fire and 
this method of placing the turrets is the one now 
adopted for our latest ships, as giving the advantage 
that ail the guns cun be fired on either broadside 
Thus, while the 'Dakota’ and ‘Delaware’ can bring all 
ten of tbelr 12-lnth guns to bear on either side, our 
earlier dreadnoughts Including the ’Si Vincent' and 
her sisters, can onlv bring eight On the other hand, 
tbe end-On fire of out ships Is heavier” 

it should be noted that the unse arrangement of 
the turrets of the 'South Carolina’ and 'Michigan' was 
not the result of chsnce, but was adopted only afte’- 
actual experiments on the monitor "Tallahassee” (then 
the "Florida") bad ptoven that It was possible to fire a 
12-Inrh gtin over a turret without Injury to the oocu 
pants of the lower turret It Is believed that the 
battery arrangement of the “South Carolina" and 
"Michigan” will remain a standard arrangement in 
the future, and that further Increases In fighting ca- 
pacity win be secured by Increasing the caliber of 
guns, or by Increasing tbe number of guns in a turret, 
or by both measures in the all-center line vertical 
echelon turret arrangement 

The BuaitieaB Management of the Navy 

iOontinusd from paat A/.l ) 

The width of tbe latest docks has been Increased to 
no feet, the same as established In the lockh of the 
Panama Canal 

Two ccmtractors having failed to secure resulis with 
the New York dock, the second contract wat 'irdered 
to be cancelled on account of no progress having been 
made, and competition for the completion of this Im- 
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Propelling Machinery for Naval Vessels 


Review of Present Conditions and Future Possibilities in Motive Power 

By Rear-Admiral H. 1. C one, U. S. N,, Engineer-in-Chief and Chief of Bureau of Steam Engineering 


111'; Hdvont of thu turbtno has greallv oxti'iided thp 
» i.iiine of npi'ed at which v<>B8els may t)e safely and 
I oiihiiiioUBly propelled by steam machlueij It la. 
thci etoi e, particularly suited to high hpeed \fBBelH 
In tlHi older destroyers a Bustained speed of 30 
luiots iieieasltated driving the icclprot at Ing mglne 
at or hi'yond Its limit of eafety snd iciiabilli} As 
a icBiilt the contract speed could rutely tw maintained 
on service, and certainly not for any extended period 
of time 

To di) the steam turbines of our destroyers can he 
driven c oni tnuously nt full power aa readily as at the 
lowei powers 

Next bilocv the destroyer In the speed scale is the 
Seoul cruisei, of these we lisvi) three, the "Birming- 
ham," "(’hesiei" and "Salem," similar In design, ex 
cept ns icgaiils lliclr ina tilnerv installation'^ I’lie 
"Biunliigtiinii has recdpi ocallng engines, the' ’('ties 
tei," Pal sons tin bines, and the ' Salcnn " f'lirtts tui- 
hinee riic coiitiact trial speeds were Bii nilngtmiii, 
it 33,' Knells, "Chostei," 2G .')2 knots, and "Salem," 
2,‘if(lT knots lliiis demonati atliig, as in the case of 
the dcslioveis, tho HU'periorilv of the turldne foi 
dec (dopmeiil of high speed 

A lath'ci unexpected result of onr cxpc'rlencc with 
these vessels on service has been the gieatei redia 
blllty of llie rec Ipro-utliig engine In the case of this 
type of vi'ssel, wlicie the i ei Ijii oi at ing eiigim N ad 
mlttedU ciiil of place it was conftdeiitlv expected that 
the turldne would clemonstiate its supi>ric)i lly In this 
regard Thus far howevei, under similar conditions 
of seiviie, the mac liinery of the "Btrmlngliuiu" has re- 
quited lonslderahly less rejiiilis than that of either 
tuililnc vessel uiid of the Ihicc , the "Hli mlnghain" 
has always been the oiitt wliosi availability foi service 
could most be lelied upon 

Thus tor the si out irnis-r, wliile llie turbine la the 
most suilablc tvpe of maihlii'rv, ils sutieiloilly over 
Ihe rec iiitoi alliig engine is not so inanifimt us In the 
c.aBe ol tile faslci desliover 

As we desieiid the speed stale Into the leglim of 
the more ttn])oi luiil naval vessels of medium speed. 


(1) A (eiidencv to cliHableliietil to a dcgiei lecjiilr 
ing repails beyond Ihe lapacitv of the ship's force 
thus lemtioiaillv destroying the mllltaiv value' of 
Ihe vessfd 

(2 1 \ link ol eioiioniv of ate.cm i oiisumption at 

the lowi'i spi cuts which affects the cruising ladluB 

licgiidlng the flist of these, there' Is a tendcni v to 
a iiihliiiig and snipping of the tiiihliie blading due 
Ic) the siiiiill { Icurancca neceasarily einploved, the 
lauscs of which are Homelimes obscure, and the pro 
cciitlon of which Is accordingly difficult 
The ictdndlng of a damaged turbine can Im' done 
only at ,c iiavv vaid, and lecinhes ilie lifting of the 
rasing .ind the rolni, wbuh in ttneir is a conalderablo 
iicni 111 oui experience this work has Bclclom been 

1 within a month 

ImiiieCi iiieni in design, giestei expeiicnce wllh tho 
operation ol the luiblne, aiul better fac llltlos for Its 


When driven < iiMliiiiioim 
electric generate)! s, and, 
speed passenger ves-ads 
with that of the leilpioi 
Isfaclory, and In a vis'ei 
la such that the turbine' 
the short Intervals betwus 
plpg during the wannlng- 


Its other applications 
tiigh-spec'd, as with 
less degHn*. Ill hfgh- 
'fficleniv as compared 
engine Is entirely sat 
at me of whose service 
he kept warm during 
s the danger of slrlp- 
■tod largely disappears 


The IrregulM movementH or naval cessels however 
with theVi Ireqnent periods Jii port wlih cold turhlnes 
and their conslderablo cruising at low speeds impose' 
handlcaivs on the turbine in these two respects 
Tin peripheral speecJ of turbines for maximum cffli’l 
epey eliould be not kOT Uian half the velocity of the 


steam. To secure this maximum efficiency within 
practicable limits of diameter of the lurblne requires, 
ordinarily, revolutions per minute of from 1,600 to 
.i.OOO These' speeds are peifectly piactlcable for elec- 
tric generators, but are unsulted to the marine pro- 
lieller, whose efficient working requiri’S revolutions, 
depending upon ils diameter, of from 70 to 800 per 
minute 

Thc'ie Is preijented, therefore, the 'problem of pro- 
viding a niculiod in whieh a high-speed turbine may 
he made to drive a slowly revolving propellei . thus 
coneervlng both turbine and propellei efficiencies 

Two methods of at c ompllshlug this are particularly 
prominent Just now 

Reduction-Gear Drive. 

The collier 'Nejitune," built by the Maryland Steel 
Cnniiiany at Spariow’s Point, Maryland, has beten 
eqiiljiped wllh ic'duetlon-gear machinerv constructed 
tiy the WestlnghouBo Machine Company This collier 
Is a twln-s«rew vessel, displacing 19,300 tons, with a 



The turbines, shafting and propellerti of a triple - 
screw destroyer, assembled in the shops. 


speed of 11 knots Stoani at a jiieesure of 200 
pounds Is supplied to a Westlnghouse Parsons turbine 
for each shaft, each turbine developing about 3,600 
'iliaft horsepower on 1,220 revolution'! Between the 
lurhino and its propeller shaft Is nu'chaiilc al gearing 
which will reduce the propeller speed to 133 revolu- 
tions per minute at about 14 knots The gear plnlnua 
are carried in floating frames Bupiiorted bv oil plstona 
in such maiiiior as to effectually tak(> up ,xny Irregu- 
larity In the gear cutting The oil presBiiic on pistons 
Is Indicated on gages which afford a means of directly 
reading the tooth pressure, and thus calculating the 
power being develcjjied A novel feature of the in- 
stallation Is a provision for operating the propelling 
machinery from the bridge The shop tests of the 
geaiing for the "Neptune" have been very hatlsfaelory. 
The gears have demonstrated an ifflch'ncy of trans- 
mission in execyss of 98 i>er cent, and have run quietly 
for long iccrlods with no apparent wear There ^ no 
back lash on reversing. 

Extensive trials of the "Neptune" will he held 

Rediietlon gearing as Installed In the cargo steamer 
"Vespasian" by the Paraons Companv has sueecissfully 
completed a year's trial, ^urlng which Its durability 
has hewn tested under the severe' conditions of 
weather In the North Sea during the winter mouths. 
The vessel has made' 82 trips, a total of about 20.000 
miles, earrvlng coal from the Tyne to the Continent 
and returning with water ballast It Is reported that 
during this time there has been no appreciable wear 
in the teeth of •««» gearing, and that there is pracU- 


rally no slaokness apparent, although no provltlon 
was made of adjustment for wear. A noticeable fea- 
ture of the installation has been the almost entire 
suppression of the tendency to racing of the engine, 
even in weather when the propeller has been entirely 
out of water. 

Electric Propnlsion in a Naval CollUr, 

In the naval collier "Jupiter,” a vessel similar to 
the “Neptune,” which is being constructed at tho navy 
yard, Mare Island, (Jullfornia, there will be obtained a 
trlsJ of a method of electric propulsion. A contract 
for this machinery has been placed with the General 
Electric Company In this system k Is proposed to in- 
stall one turbo-generator running at a maximum speed 
of about 2,000 revolutions per minute, and delivering 
current with a potential of 2,300 volts to Induction 
motors, one on each propeller shaft. The power from 
the turbine will be transmitted to the propeller shafts, 
eiertrlcally, with a speed reduction In ratio of 18 to 1. 
The efficiency of transmission is expected to l>e about 
91 per cent The water rate for this Installation Is 
stated to range from 12 16 pounds per shaft horse- 
power at 14 knots, to 15 56 pounds at 10 knots. 

In the case of a battleship the propoeed form of 
electric drive contemplates two turbo generators 
driving two motors on each of the two main shafts. 
This multlplh'lty of uiilits combined with a imle-chang- 
Ing device on two of the motors, promises an economy 
close to the maximum at all speeds above 10 knots 

Comparing tho elettrle with the mechanical reduc- 
tion gear It Is at once evident that the latter tins the 
superlo- efficiency of transmission In the case, how- 
ever, of a vessel In which e<'onoroy at tho lower 
speeds Is required, the flexibllty of the elootrle ln> 
stallatlcu, as outlined for a battleship, might ov6^ 
come this disadvantage 

As with the scout cruisers, we will, therefore, prob- 
ably have In servile three similar eolllere with differ* 
ent typ'‘s»of propelling machinery, the ''Cyclops" 1>ding 
already In commission with an excellent Installation of 
reciprocating engines, which on trial developed a 
horse-power on less than 1 ,5 pounds of coal per hour 
at full power 

Combination of Turbines with Reciprocating Engines. 

The combination of a reciprocating engine working 
the steam from boiler pressure down to nearly atmo- 
spheric piessure, and a turbine which works from the 
exhaust pressure of the reciprocating engine down to 
the vaiuum, is a particularly efficient one, heeaiise 
under such conditions each engine Is working In tho 
proBsiire rang)' to whieh it is best suited Such com- 
blimtloDs III II used with great sui ci ss lii power pliinls 
on shore and In certain moderate speed passenger 
vessels, notably the 'Olympic,'' "TltanU," "I,.aurenlle," 
and "Otakl " Its julnelpal value Is In economy of 
steam consumption at full power In a medium speed 
vessel, in which cas*- it probably gives a gain In econ- 
omy over the reciprocating englhe or turbine of not 
less than 10 per cent In the case of naval vessels 
whose cruising speed requires only from 1/7 to 1/12 
of full power, the advantage of this combination Is 
not BO Impressive 

Theie Is. however, a combination of reciprocating 
engine and lurblne which has Its maximum efficiency 
at the cruising speed. This consists In the use of a 
small reciprocating engine In a manner similar to that 
of the cruising turbine In a Parsons turbine Installa- 
tion The reciprocating engine, whose site Is limited 
to that required to pass the steam for the designed 
cruising sped, exhaust* through the turbines At 
higher speeds the reciprocating engine Is dlscomiected. 
The weight of the reciprocating engine, and the space 
lequlrod, are loss than for tho cruising 'turbines, and 
It Is probable that the engine will be less proad to 
disablement than the cruising turbine. The principal 
dltaculty involved sdems to bo the design of the clutch 
connecting the reciprocating engine with tho turbine 
shaft 

In another combination which suggest* Itself, and 
which, theoretically, has about the same efBolency, 
there 1* substituted for the reciprocating cruUlng ele- 
ment a Kraall hlgh-epeed turblne^connected by reduc- 
tion gearing to the main lurblne ehaft 

The selection of machinery for a naval vewel at 
the present time, therefore, requires a carefol COJI* 
sldeiratlon of a number of poselhle typ^e* The Uw 
drawings on page 519 «how the approximate Bpp«a^ 
ances of systems wUoh have heea eoMlderad fW> a 
battleehlp 

Heavy<Otl Engine. 

It DOW Men» prohahk that ttone of the fpregoiMr 
method* of pvopemaf ii»dl»m<*|^ ¥«g»e% , 
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ar« forma M aHK^nery, wlH «n- the nationa of the world will be largely affected by the 

TMa In oanaeflueSM of iho racant remarkable aupply of oil avalteble. We are In a particularly tor- 

ifKneni of beary-oit englnea of the Diesel type tunate position in thto respeit, producing .as i»e do 

irope. Hitherto, oil engines have not merited two-thirds of the world’s supply 

ooaalderatlon for large naval vessels on ac-count Use of Fuel Oil ia Place of Coal, 


ipch eoaalderation for large naval vessels on ac-count 
^ tbs limited power ,tbgt could be developed In s 
Jntle cylinder. An iBatallatlon of any eonslderable 
jfover required a multiplicity of cylinders Now, 
bbwever. we are credibly 
lofomed that 1,000 horse- 
power has been developed i — — _ 

in a cylinder about 33 ^ 

Ibcbes In diameter with a //(M ^ ' ( 

♦0-lncb stroke, at 150 revo- [t. Vk- ' I \ 

lutlons per minute, In a r*^ I CQJi [L 
3-cycle marine type readily I QQfe) 

reversible engine Th's j~rs; | 

engine has a speed con lA 

trol that Is satisfactory, 

and an economy of fuel [O 

consumption probably I 

twice that of a steam en- 
gine An experimental 

double-acting marine en L__ 

glue, with three cylinders, 1- ^ 

of about this same sise, /'1~\ 1 -|-I I 

has been built to develop ( , J r 

6,000 brake borse-power at ^ 

160 revolutions per min 
ute In the development 

of the oil engine, the trunk ■ ^ 

piston Is being abandoned 

and cross-heads and < on- Reciprocating engines 

necting rods used U will, 
therefore, resemble the 
reciprocating steam en- H 

glne, and our experience m {) |~ | | j |~l | 

with the latter will pre- [j \lf / ]/ 

pare us for the operating r^ 'i [ | | | , [ 

and repairing of the oil O fifl I j j n 

engine iMjJJ j ' | — y* 

As In the case of all first Ml 

Installations of whatrvei ^ \n7^ ' 

type, there will probably |^| XjK V 

bo dlsapiiolntmenis In the i I 

first applications of the oil 
engine In marine propul 
Sion, and It may be that 

further development of the | .-r i 

engine may be found net es- py iLTZJj] 

sary prior to Its extensive i I I fi 

adoption However, the 

superior economy of the ('4 ; \ t ) 

Oil engine, together with 

the ellinlOHtloii of the ^ 

steam bollci and condenser 
will cause us lo bo putlent 

in the face of a tonshlei- Combination of recipr 

able amount of trouble 

The extent of the adop ENGINE 

lion of the oil onglne b> EQUIPPl 


mr new construction we are | 
e of oil in steam vessels All 
e oil burners, and It Is hoped 


3ly affected by the to the larger vessels, Int lu 

a particularly tor- the advantages of oil as ( 

iducing .as we do follows 

With oil an evnponition 
>f Coal, than with eoal In tlu latic 

greatly extending square foot of heating sin 

our new deatroy- 10 to 8, Is obtained Piu 

to extend its use readily without manna I lab 


,( ludlng battleships florae of 
,H compared with coal arc us 

on |)(>r pound uf fuel greater 
itio of about 14 to 9, and per 
surface' in about tlic' latlo uf 








Combination of reciprocating 
engines snd turbines. 




Turbines wilh mechanical 
reduction gear 


Turbines with electric 
motor propulsion. 


ENGINE BOOMS OF SAME SIZE AS “DELAWARE’S" (REClPROrATlNG , 
EQUIPPED WITH VARIOUS TYPES OF PROPELLING MACHINERV 
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rs, per min. Speed of propellers, 136 i 


VH. per rain. Efficiency of reduction gear, 68 (t 


TVJtAINfi 4ND MECHANICAL BE0CCTJON GEAR OP THE U. S. COLLIER “NEPTUNE" 






Recent Development in Ordnance 

Demand for Hi^^her Efficiency Met by Our Latest Guns and Armor 
Hy Hcui-AdnurnI Is’. C. U'winm^, U. S. N.,' Chief of the Bureau of Ordnance 


P FlO(}RBSS In ordnance matters during the itast 
year has been rather In the direction of Improve- 
ment and develoiimeut of iirevlously exlstlug types 
than in llie lliii* of marked changes Naval warfare 
tills nol l>een 'revolutionized," nor has any such up 
heaial been even faintly Indicated The imreaslng 
efflclenev of the submarine boat of the torpedo aud 
of the aeroplane has caused ordnance officials and the 
navy In sencral to look ahead to the time when the 
develupmeut of those weapons and methods of attack 
might demand changes in ordnance or in ahlp eon 
slriietlon to meet them, and tentative plans for such 
changes havi' been considered The aeroplane ran not, 
as vet tie regarded as a material factor In naval war 
fare, hut Its posslhilit les in the future cannot be 
neglected The siiliniarinp boat and the torpedo have 
long been elements to be reiUoned with, and their use 
fulness and effirlciRy are on the increase 
The gun rwiialns the print i|ml offensive weapon 
afloat and armor the principal element of passive de- 
fciiBO The battle between the two, which has been so 
often div lared lost oi won by one or the other still 
goes on, though the gun seems to have rather the bet- 
ter of it at the present moment Already theie are 
rumois of latgor and moie powerful guns and of atmor 
of great(>r ruslallng [lowor A vearago no modern vessi’l 
built ot iilauned carried a gun of caliber greater than 
thirteen Inches, and all of the latest battleships weie 
armed with guns of 12 Inch caliber To-day there are 
numerous ships building at home and abroad which 
are designed to carry 13 6-tnoh and 14-lnch guns 
Armor's answer to the bigger gun Is, bo far, Increased 
thickness, but new processes of heat treatment and 
the Introduction of now alloys are rumored, which 
will restore the former thickness with greater resist- 
ing power 

Gniu. 

The 'all-higglin' battleship of the present day has 
Its prototype In the British "Dreadnought,” dating 
from I'tot; Since that date all the principal maritime 
|iower« have shown a tendency to confine themselves 


to battleship design ot this type, the main battel y 
oonslstlng of from eight to twelve gune of the largest 
caliber, mounted In turrets, and the torpedo defense 
buttery of from twelve to twenty or more guns of 
smaller caliber mounted In broadside. 

In the United States Navy the standard heavy gun 
Is at present the 14 Inch, 45-callber gun. while for 
torpedo defense a r>-lnch, 51-eallber gun Is used The 
following table shows the superiority ot these guns 
over previous types 
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An oxauiinatlon of this table shows that the latest 
turret guns and torpedo-defenae guns are markedly 
superior to fhelr predecessors The suiverlortty of the 
IP-lnih gun over the 12-Inch, fio-calllier gun Is due In 
part to the greater steadiness of the projeetlle in flight 
due to Its greater weight. The "hitting power” ot 
the gun is greater than that of Its predecessor la spite 
of the fact that lu eitreme range as mounted on board 
ship Is less 

On page .121 are shown the breech and breech-plug ot 
the 14-lnch gun, together with an armor piercing shell 
and powder charge The shell shown Is of the latest 
"long point" variety, while the powder charge repre- 
sents the present practice of putting up smokeless 
powder in silk hags laced on the side to make them 
rigid. An idea ot the length and general size of the 
14-lnch gun with the slide In which It Is mounted In 
a turret can be gained from tbe Illustration above 


The latest type of gun and mounting for torpedo 
defense Is shown below the T4-lnch gun This gun may 
be regarded as effective against torpedo boats at Its ex- 
treme range of 12,000 yards provided the target la 
visible, at night or In other circumstances rendering 
tbe target Invisible, the gun Is naturally helpless. 

Modern bigh-|XTwered gune using smokeless powder 
charges have been proved to have a practically un- 
limited life under normal condHIons of firing, but 
they erode In tbe bore very rapidly owing to the 
high powder pressures they must sustain, and the 
consequently high temperatures This erosion Is prob- 
ably due to the action of the powder gases on the 
metal of the gun as softened by the high temperaturee 
to whlclj It is exposed - about 4,000 dsg P. As tbe 
parts of tbe gun not Immediately In contact with tbe 
gases suffer no deterioration, the life of the gun may 
be Indeflnltely prolonged by renewing the bore This 
process Is known as “re-llning" and has hitherto con- 
sisted in boring out the Interior of the gun (to a 
depth of about one inch in the case of the 12 Inch 
gun) shrinking In a new tutie, and then boring and 
rifling. Tbe facility of re-ltning will be enhanced and 
the cost of the operation will be greatly reduced In 
tbe future by building all new guns with conical liners, 
susceptible of easy removal Tbe time of re-IInlng a 
gun will thus be reduced from seventy-five to twenty- 
five days 

Gun Mountings. 

For a number of years past rumors have been period- 
ically current that tbla or that foreign country was 
about to Incorporate a three-gun turret In some now 
battleahlp Such advantages as such a aystem have 
heretofore preeented were mainly In the direction of 
economy ot armor weights, It being readily demon- 
strable that six guns can be protected with less weight 
of armor It mounted In two turrets than If mounted 
In three. There have been, however, countervailing 
disadvantages In the increased complexity of ammu- 
nition supply, turret machinery, concentration of 
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itl, nil 


C knd a^9r ftaturt* of the Byitem 'which have 
i lU adoption inexpedient. The time aeanu 
1 have arrived when the neceaaltlea of ehip de* 
|xad taotlcal oonalderatlone have forced the triple 
t and It is interesting to note that Russia, Aus- 
E Italy, and the United States have all Incorirarated 
n their lateet bahtleebip designs. It it now decided 
^t United States battleships Nos. 36 and 37 will 
^h carry the triple turrets as a part of their main 
ligament These turrets will embody certain new 
• ipBas In gun mountings which have not yet been em- 
iKtdled in any foreign design 
For secondary gun mountings compactness and 
Hgbtness are essential, bat to atUln them without 
Merlflclng the rigidity which Is necessary for accur- 
ate firing requires ingenuity. The mounting for the 
t-inch, 61-caliber gun, shown on page 520, is the latest 
type of this kind of mount which has taken concrete 
form. 


A nltro-celiulose smokeleas powder continues to be 
the standard propellant for use In our naval guns 
It Is extremely 
satisfactory In ata- 
blllty, ballistic 
character- 
Istlcs, and keep- 
ing qualities 
Powder of the 
same characteris- 
tics and composi- 
tion is used by 
the army and it 
may be safely 
claimed that there 


known Is the fact that Its combtutlon produces but 
little smoke; such as Is produced is largely gaseous 
In nature, contatning very little solid matter, and it Is, 
therefore, quickly dlntpated This fact gives to the 
use of smokeless powder a great tactical advantage 
tor military and naval purposes A second point of 
superiority lies In the fact that the combustion of ‘ 
smokeless powder la practically complete, there being 
an exceedingly small percentage of solid residue rc 
malnlng; the whole mass of the powder Is, therefore, 
converted into gas, the expansion of which Imparts 
velocity to the projectile 

The particular form of grain In use for all guns of 
large caliber Is what la known as the “multlperfor- 
ated" form. In which the cylindrical grain Is pierced 
by a number of longitudinal holes When sueh a 
grain is Ignited the burning progresaes both from and 
toward the center with the result that the burning 
surface Is practically constant until the grain la en- 
tirely consumed In consequence of this fact the vol- 
umes of gas produced In any two units of time while 
the projectile is In the gun and traveling toward the 
muzzle are nearly equal, and the maximum pressure 


tlon of this very simple device to steel shell Increases 
their penetrative cffl^lpncy fully 20 i)er cent Such 
caps have been in use tor a number of years, It Is 
only their form that has Iteen recently ( hanged 

Hlgh-ex plosive Inirsllng chaiges aie a iKHeesity In 
modern armor-plert Ing shell The walls of these shell 
must be very thick In order that the shell may with 
stand the terrific shock of Impact on armor and that 
It may penetrate, the Interior cavltv is thus loo small 
to contain a sufficiPin amount of “Kun ponder,’’ as 
lommonly understood, to dlsuipt the shell The use 
of a more powerful exploshc is therefore ncs'cssary. 

As an alleniatlvc to thi' adopted iiudhod of atta<k 
on armor 1 e, !>> means of a pnijiutlh designed to 
penetrate and e.\plnde luslde, IIk- method of attaiklng 
with shell exploding on (untad has Is-en suggested 
and has lieen strongly urged h> some imp sons of un- 
doubted knowledge and attainments The latter 
method dciiends for Its cffleumi v on MiuHshlng or dis- 
placing the armor bj the font’ of the Impaii and Ih© 
Intensity of the resulting explosion Experiments 
have been made along these lines from time | 
but, while the damage doi 


is 


b e 1 1 e 


smokelMS powder 
la the world. This 
jiowder consists 
essentially of cot- 
ton dissolved in 
nitrlo acid, then 
drl«d, collolded, 
and preased Into 
the dealred form 
of grain. 

The collolded 
material is placed 
in a press, from 
which It emergea 
lu long strips and 
rods. Those are 
then cut up into 
abort lengths of 
the particular sire 
(or the powder 
grain desired The 
grains are of dif- 
ferent sizes for 
guns of different 
calibers, being 
larger, of course, 
for the larger 
calibers. Certain 
varieties of black 
and brown pow- 
der are still in 
use tor loading 
shell or (or aalut- 
lug purposes The 
prismatic brown 
powder was the 
Immediate prede- 
cessor of smoke- 
I powder. 
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The powder charge, weighing *70 pounds, dischargea the 1.400-pound shell with a muzzle velocity of 2,600 feet per 
Second, and a muzzle energy of 06,087 foot-tona At 10.000 yards the shell will penetrate 15 9 inches of Krupp armor. 

SHELI.r POWDEB, AND BREECH MECHANISM OP THE NEW M-INCH NAVAL GUN 


The navy powder is manufactured In lots of from 
26,000 pounds to 100,000 pounds, depending on the 
caliber of gun for which it is Intended, Methods of 
manufacture have been so perfected that these pow- 
ders, when not unfavorably affected' by climatic and 
other unfavorable ooaditlona. retain their qualities 
and are servioeable for from twelve to fifteen years 
In case daterlomtion oocure due to such oondltloiu, 
ample warning Is given by the physical appearance 
of the powdqr, so that no spontaneous explosion or 
coahoatlon is ever to he apprehended; it is. In fact, 
«xtreiR«)y dotlbtful whether spontaneous combustion 
la Fonihle, unless the powder should be subjected to 
aWmaiiy high tamperxtures. 

Fowdsr which has ohengsd In character to such an 
qattefft u to rednos its bafUstie vaine la now re-worked 
gn<i nsada over into new powder of the beat quality 
gt a asaall eost The re-worklhg eonstata of grinding 
tha gntina lx water, drying the mnltiag pMte, and 
tiMRi girdsatss It into or rB^mta as required; the 
mnlBidds punned tn mush the same as tfaoM used In 
r ^tdaeturs, 

fdw j tp g lf f iw otiigir popfOM of lupfri- 
or ,«r' ot 


on the walla of the gun la not «o murh greater than 
the mean pressure as to require that the breech of the 
gun be made enormously heavy as compared with the 
chase and muszle, as was the case with guns designed 
for use wHh quick -burning black powder 

The quality of projectiles Is being alowly but aurely 
Improved. The possible range has been Increased by 
changing tbs form of the head from the blunt type in 
general us« In recant years, to a long, sharp ogival 
The above tllustration shows the present type of shell 
for guns of 6-lnch to I4-lnch caliber The point of the 
shell, in all exo^ the 5-lnch. is a seiiarate pl<«'e from 
the romalttdor of the shell and Is made of soft ateel. 
the body of thq ahsll Is of very hard and tough forged 
steel, containing alloys of nickel, chrome, vanadium 
and other metaia It is in the quality and composition 
of the BteSl Used, and In the methods of treatment, 
which give th« altsll hardness without brittleness, that 
the prtnotpal tmiiro-veanents have been made in recent 
years. Ttwae potuta are, in the main, manufacturers' 
secrets, not dltolMed even to government offlctals. 

Thq tugetlon «f tlw soft steel cap Is to support and 
guide the kgrd pgtat of tbs shall sad thus sntbls It to 
*'hH*’* gad trntum tbs armor on Impaet Tbs addl- 


liglil i‘< In- 


loritedo mav be sucicsHfulU launclii d at a range be- 
yond Kb reach IJmiflie Is Ineffprtive against an Invisi- 
ble target and the torpedo boat ran lanm h Its weapon 
while still invWlblo to the gnn Pickets and sconta 
are not Ihoroughly effective, slme tbe\ mav, them- 
selves, be attacked aud disabled, m they may bo 
eluded The practical tor[)e(lo of the present daj maj 
be effectively used at a range of K OUti yards, a lange of 
10,000 yards at 27 knots speed Is lonfldentlv exp< , trd 
In the near fnt(,rc The Pulled States now h.is 

In course of building two tyjies of torpedo whhh will, 
beyond a doubt, fill these conditions and niriv ex.eed 
them Tho rellabllltv of the tori>edo In lbi> hands of 
the general servlre Is, unfortunately, still nuesl tomibl© 
and many failures and wild shots ate to be cxix c ted 
There la. however, nothing mechanballv impossible 
In the conditions of the problem of mukltig torpedoes 
reliable, and recent advances In ttils din i tlon justify 
the hope that In the near future a thoroughly aeeu- 
rat* long-range weapon will be prndmed 
The ‘Vesuvius," built for discharging so called aerial 
torpedoes, is now employed at the Newport Torpedo 
Statloa u « torpedo testing vessel 

(CbntOMWd on pop* Ui .) 


SCIENnFIC AMERICAN 


Rank of the United States Among the Naval Powers | 

Our Present Standing Threatened by the Lack of Colliers and Other Auxiliaries |, 

H v t'apt. T. M. Potts, IT. S. N., Chief of the Office of Intelligence % 


St Ion has bfi'ii -very often askpil of late 
ow ilic enlti'd Htatca Navy rmiKs amoriK 
powors Ordinarily, this (jiiPHtlon Is an- 
iilMUg a (abulati'd staiamont tif tho effot t- 
imuo of tho various nations and asiabllsh- 
unk with ono another In aei'oidniKo with 
of iheli displacement This answer is 
niost lajiuen as lielng roneliisive, but 
filers and students of naval affairs It Is 
ring so To naval offleers two giiestlons 


isured? Thurefore, In at- 
’ the Tanked States Navy 
her powcis, (onsldcratton 
battleslilph, but to all tho 
eh go to make up an effl- 
Ihe Merchant Mailm*upon 


power all ships previously built Earlier ships, how- 
ever. so long as they are employed in the active 
service of navies, cannot be tonsideied as absolutely 
obaoleto a4. the present writing, but In a few years, 
as the numljei of dreadnoughts Im leases, they will 
undoubtedly be relegated to tho soiond line. 

Another typo of warship, lommonly known as the 
battleship-cruiser, has developed within the lust five 


i Important factor In all must, howe\ 


of tho world, fighting or capital ships, as they ar# 
now termed, may be divided Into three distinct olassesA' 
pre-dreadnoughta, or ships that were built or laltfcf 
down prior to 190G, dreadnoughts, or all-blg-gun-ahlpt, 
and Invlnclbles Battleship-cruisers, with a very hlgh^ 
speed, carry a amaller number of heavy guns, oft 
the same caliber as those of modern battleships, and 
their protection has been somewhat reduced They" 


vaiioiis l.tpcB (if vesBCls which go to 
( ’leiil well bulamed llci'l In the Merc 
which u nation musi draw In time 
talu ivpcH of ships, ann lastly to 
and 111 reserve, all of which go to 
orKain/eil navy and nieaauie Its stP' 
Flei'ts an' created and malntali 
(iperallimM, and wliib' often spoki'n 
defense Ilf a country, the dc'fense ! 
ability to assume operations against 


personnel, active 
make up a well 
mgth 

led for offensive 
of as the mobile 
les in the fleet's 
an enemy’s fleet. 


Baltleafalps (DreadnoiighC 

»» pej I 

Hattleahips (pre-»read> 

IKHIghI) I 

Botlleablp OiiUcrx j 


4t:t,&40 35 I 133,435 

1I,»00 . 

lS,i:iO 13 I 35,500 



As pointed out in the accompanying article, the weak point in the U. S. Navy i« 
its llmiled supply of auxiliary ships, the most important of which is the collier. 
NAVAL COLLIER COALING THE BATTLESHIP “SOUTH CAROLINA” 


this ship placed the 
ritlrely (lifferent status 
'Vlouslv (ICC Hilled, foi 
eillpsi'd 111 offensive 


ivas launchi d bv England and railed the •'Invincible.” 
!0 that the torm Invincible Is now c onsldered to rep 
resent a distinct type of a battleship 
In unalyzkig the composition of the- vailous fleets 


e PrliK Ipol Naval Powera January l>l, IUI'4. 
»cl« Coiupleled, 


Battlealil|>a CBrratliioiiulil Im’c'i. 
Bal(le«hl|>», 

Armored < ruliM'ra (iicH H |ic i 

Armorc'd erulaera, 

rrnlaera above 6,000 Iona, . . , 
Crnlaem 6,000 to 3,000 tons, . 
(tmlaera 8,000 to 1,000 tona, 
Torpedo boat deatroyera. 
Torpedo boajfb 

Nubmarlnaa, 

Total bnlldiBW attd authorlaed 
■I oIhI eoinpletod, bnlldlag, and] 
autborlxed, 
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•■<1 Htatem. 
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1 1 
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1,082,500 


943,150 
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The table shows that the total warship tonnage of 
Groat Britain Is considerably more than double that 
of any other nation, and, therefore, entitles Great 
Britain to the position of first In the rank of naval 
powers When we come to consider tho naval 
strength of other powers, w© And a dlfferGiite of only 
about 15.000 tons In the warship tonnage of Gc'rmany 
and the United States, a difference which a layman 
would probably consider a negligible quantity, or tn 
other words, that these two countries wore practically 
on the game footing The character of the vessels 
which make up the fleets of Germany and tho ttnltwi 
States will, however, be carefully c onslderecl by those 
who wish to determine the exact standing of the two 
fleets 

The Oerniun battleship flc'et will, on January Ist, 
1312, consist of seven 
dreadnoughts, twenty-one 
pre-dreadnoughts and two 
battlc'ship-cnilsors, a total 
of thirty capital ships, as 
opposed to thirty-one capi- 
tal shlpB In the United 
States Navy, composed of 
six dreadnoughts and 25 
pre-dreewlnoughts, so that 
numeric'allj , the tleota will 
be practically equal Whc'n 
we come, hovvc'ver, to con 
sided the uciiial lighting 
value of the units which 
make up the two n(H*ts 
we find tliat, ship for ship, 
the United Slates vessels 
aie decidedly suiierloi to 
those built at a correspond 
ing period In Gc-rmany, 
('Specially In offensive 
power 

Tho ten v'-ssc Is of the 
■'Kalsc'r' and ''Wlttels- 
S. Navy to bach” types carry a main 

the eolller. 

Inch guns, while the ten 
AROLINA” following vessels of the 

"Braunschweig" and 
“Deutschland" typos carry only four ll-lnch guns in 
the main battery, as opposed to these, all the battle- 
ships of the United Stales carry main batiterlos of 
four 12-lnch, or four 13-lneh guns, supplemented In all 
except tho six vessels of the "Maine" and "Illinois" 
types of Intermediate batteries of from tour to eight 
8-ItKli guns 

France will have only twenty-one pre-droadnoughts 
ready for sorvlcye on the first of January, 1312, while 
Japan will have but thirteen, although the latter na- 
tion will on that date have two of the battleistalp- 
cruiser type. 

Of the thlrUwn battleships which comprise the fleet 
of Japan, the “Fuji" Is practically obeolete; five are 
reconstructed and repaired vosGsIb captured In tlie 
late war and two are coast defense vessel type. The 
batteries of the two vessels of the "Satsuma" class — 
4-12 Inch and 12-10 Inch guns — are so powerful, how- 
ever, that these vessels should properly be considered 
dreadnoughts, and thp two vessels of the “Kawaohl" 
type carry batteries considerably more powerful than 
other pre-dreadnoughts of the same period of build- 
ing 

The comparlscm, therefore, between these four coun- 
tries as to their battle fleets, is decidedly In favor of 
the United States, and It may be contended that sO far 
as the strength of the battleshifi' ^fleet Is ootKiemed 
that the United States le decidedly superior to that 
of either France, Qermany, Japan, or any other 
nation. 

Considering the geographical and political cond^ 
tlons In the United States, students are pretty gen- 
erally of the opinion that, In the event of future hoe- 
tllttles between this country and any other hattoa, 
the United States wUl htye to datry bh an offensive 
warfare; in other words, will be oosapeUed to tgtoh 
the initutlve and to owwy on wartntu pfr reitoiw# 
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UNITCO STATES 
it0avl35 LBS. 


fee t ATi^^y, TtnrAL- ~0K^N:'AC'C^ W ^Lt 


6tAT4VE TOTAt BITOADSIDEOF PRIMARYSUNS ON 
TLESHIPS AHO ARMOOWEO CRUISERS Of GERMANY 
AHO UmTEO 5TAT E5 SHOWN BY RELATIVE 
t^ENCTHSOf GUNS ANO PROJECTILES 


The greater gun power of the U. S. Navy as compared with that of Germany la due to our pre-dreadnought ahipa carrying heavier guns 
Future aea-fights wlU be fought with dreadnought*. At the preaent rate of conatruction, Germany, in 1917, wlU poaaeaa twice as t 
the United State*. 

GRAPHIC COMPARISON OP THE RELATIVE STRENGTH OF THE WORLD’S NAVIES 


in the main battori 
lany dreadnoughts 


value Wo mnat, therefore, depend, for the protection 
of our battleship fleet. If operating upon an enemy’s 
coast or In proximity to lt« battleship fleet, upon 
torpedo deetroyera, acouta and other outlying vessels, 
thrown out as a shield for the protection of the battle- 
ships. 

An examination of the table shows that on January 
first, 1918, England will have two hundred and five 
torpedo destroyers, Germany one hundred and seven, 
Franee seventy-two, Japan flfty-nlna, while the United 
States will possess but thlrty-alx This shows that 
the United Bute* is woefully deficient In torpedo 
destroyers, as the sstimated number for the protection 
of a fieef composed of sixteen vessels Is sixty-four, and 
therefore, so far as tWa element of strength Is con- 
ewiM, the United StStee ranks below Great Britain, 
fVMce sad lapan. 


of a fleet. It may be necessary tor the vessel obtain- rangemerits n 

Ing such inlormatlnu to communicate with the fleet to our baitleshlps f 

hv visual signals While the scout also forms part ro'liers built foi th 

of the outposts of a fleet for Its defense against sur- else through vcshcIp 

prise and against torpedo attack, Its principal func- pose The United S 

tion la discovering the whereabouts of the enotnys colliers fit for 

fleet, keeping In touch with and sucreastuUy trans- vessels has s 

lulttlng Information as to Its movements — to Us own to be of llttU 

fleet. and Japan po 

The United States Navy possesses but three vessels but each of tl 

of this Important type, and furthermore, Its Merchant chant Marine, 

Marine does not furnish a single vessel which Is In other auxlllar 

all respects adapted for scouting purposes Few. If tllltles We i 

any, of our merchant vessels are capable of reaching are but very 

a speed of more than twenty-one knots, and when It wbicb are at 

Is considered that the modern scout has a speed of character U 

at least twenty-alx knoU, It is clearly seen how in- 


chant Marine, from v 
other auxiliaries wl! 
tllltles We possess 
are but very few v 




SCIERUnCiMEBIGlI 




On Board a Battleship 

Intimate View of the Life of a Community of One Thousand Souls 

By Captain All>ert Gleaves, Commajiding V. S. Battleship “North Dakota" 


I ll’K nn board ship Is but lltllt* uiiduiatood by 
rii iilI iiiui tlw‘ wajs of the Bcrvlee. if not 1 


k when battleships are 
.iiKel of Peaie hanging 


and I 111 Angel ol Peace, Instead of pro- 
]iiMn tils v.lngB for higher flights and 
ghig noli h of nn lo tnumphi as h« 

' Atlantli fleet of twenty to twenty five 
jnd its ai I nrnpanylng auxlltarles, such 
i|)h and store ships, and repair ships, 
Tionnous outlay of publli funds the 
ill, ml when compared with the alinosi 
1 ttiat It protects and the sei urity that 
lie one who has a genius foi statlslles 
iionry value of every 


if the ( oiintry eoiild 
1 the Southi'ni Drill ]& 


but until ho gets th«r«, h« doesn't know whether It 
Is the real thing or a drill 
'The head of this oommunity of sea-people is, of 
course, the eaptain. In battle his station is in the 
eonnlng tower, and under his hand are all ths latent 
Titanic forces of powder, gun-cotton and steam, which 
may be released only at his bidding. In matters of 
administration he Is Judge and Jury, and dally at the 
mast the delinquents are brought before him; he 
listens to the evidence, and there la no law’s delay 
in bis Judgments He messes alone, and bis life for 
the most part is a eolttary one. A wise captain will 
not burden himself unnecessarily; if he would be 
happy, he must apply to his duties what the Romans 
used to say of the Praetor, de minimis non curat, 
leaving to others "the mere rude explicit details," 
The wardroom mess is presided over by the com- 
mander or executive officer, and is composed of the 
staff officers and the lieutenants And merry times 
they have when the rigid discipline of the day’s work 
gives plave to post-prandlal relaxation of the evening 
Then there are the Junior offli-ers’ mess composed of 
midshipmen, and also the mess composed of warrant 
officers, those men of the rank and file who by falth- 



effeetlve corps, each battleship carries two officers and sixty 


iiiji'Hiv .111(1 irower of a ship The 
glanvc title armored turrets, the 
the bi uiid-bellled funnels, the pon- 
toweilng above all Ihohc jircHligies 
II I tie lattbe masts— the very latest 
-Hilled by our sailors "hnvstai ks,” 


Pverrtses and drills the nibi- that govern the hours 
of eating, sleeping and leiie.itlim are the l.ist words 
In routine and orgaiiizaMon Ivvi tv man has bis place 
and number, and thime Is not an urtirle on board, from 
a torpedo to a water breaker that has not Its al- 
lotted space Order and system an 'larnmount and 
the very atra^pphere breathes of dlsi'ptlnc At no 
time Is tht.i stT apparent as In an otnergein v , at every 
signal of danger, whether It be of fire, collision or man 
overboard, every man Instantly Jumps to his station, 
with a perfect knowledf* of what is expected of him. 


ful service have become gunners, boatswains and ma- 
chinists Cheeks and Chips as described bv Marrayat 
are as dead as Henry IV The old stories of the wind 
Jammers have passed Into oblivion, and the service 
to-day Is unconsciously working out now traditions 
that will be handed down to the coming generation 
of sea folk. 

Forward of the mast there la a big bonaebold, 
which requires $75,000 per month to care for clothe 
and feed In their ten-mllllon-dollar home Nearly 
all trades are represented In this little kingdom of 
the sea Tailors, ahoeniakers, photographers. Jewelers, 
barbers, and musicians, for the most part a man Is 
allowcid to ply hls trade so long as there is no Inter- 
ference with hls military duties. Regular prices are 
established by the captain, and as there is uu rom- 
lietltlon, each has a largo cltmtele The galleys have 
the best possible system of cooking, supplemented 
with electric potato peelers, electric meat choppers 
and electric dish washers, 'The bakery provides bread 
at all times Instead of bard-tack, which was formerly 
supplied, and furnishes seven hundred loaves dally; 
there ie a laundry, w-hlch has a fine equipment of ma.- 
chines run by electricity, and is handled by sailors 
who arc excused from all other work except battle 
and Are stations, a cold storage with a capacity for 
provisions for one month for the entire ship's com- 
pany. and a hospital or slok-bay, well lighted and well 
ventilated, which is located In a comfortable part of 
the ship The hospital csotalns a sick ward proper 
with bunks for a score of patients, the isolation ward 
and the operating room. Tbs last is fitted with 
every convenience known to modern practice. Inclnd- 
tng an adjustable operatise table and a cterlllslng 


plant. Every battleahlp has a brasoh poatmace In 
charge of aallors appointed by the captain, which !■ 
under the same postal regulations that govern the 
shore sutions. A complete telephone syitem oonnecU 
all parts of the ship, and is supplementad by voice 
pipe oommunloatlon, which Is used principally In 
action. T'here Is also a wireless installation, and offi- 
cers aa well as the operators are enoonraged to become 
proficient in its use. 

Those who are concerned especially for the moral 
welfare of the men will be interested In the "brig” as 
sailors call the prison, and they will perhaps be sur- 
prised at the apsoioua not to say eomfortable pointd 
d’orret of those who violate the Articles for the Better 
Government of ths Navy. Down below the gun deck 
are the berth deck spaces, and still farther below are 
Innumerable storerooms, the magastnes and torpedo 
room, ammunition passages and dynamo rooms. 

The pay of the men varies from twenty to one hun- 
dred and fifteen dollars per month, depending upon 
the rate, length of service and conduct Those who 
wish to save their money may deposit it in the bank 
with the paymaster, and the government pays four 
per cent Interest As the term of enlistment is for 
four years. It is not difficult for a 

man to save as much ss fifty or 

sixty per cent of hls pay during his 
cruise 

On Sundays after Inspection, the 
bugler sounds the church call, and 
the church pennant, a blue cross on 
a white triangle, Is hoisted above 
the national colors Attendance at 
church is of course not compulsory, 
but In the words of the Articles of 
War, "It Is earnestly recommended 
to all officers, seamen and others 
In the navsl service dlligeDtly to 
attend at every performance of the 
worship of Almighty God.” The 
altar Is rigged below decks, and 
apprentices selected from the 
Catholic lads act as acolytes, the 
priest In hls vestments conducts the 
services with all the rites of bell, 
book and candle, as If on shore. A 
large percentage of the crew are 
usually Roman Catholics, and so 
the temporary church is always 
crowded 

or course the whole idea of a ship 
and its reason for being Is to fight, 
and until a captain can feel that hls 
o seventy men. ship Is ready at all times for battle. 

hls task remains inconaplete The 
nearest approach to action at pres- 
ent is the semi-annual target prac- 
tice, and the rivalries of the Derby and the Ascot are 
as nothing compared with the compeUUon between 
ships for the coveted gunnery pennant and the hronxe 
trophy, that Ark of the Covenant which Is the final 
cachet of efficiency and achievement, During the period 
of preparation immediately preceding the practice, 
when "days are full of labor and nlghU devoid of ease,” 
and everybody Is under a strain like that of the first 
public speech, one bears nothing in the mess rooms 
and about the decks but discussion and arguments re- 
lating to "hits per gun per minute," this or that sys- 
tem of fire-control, and the latest suggestions for "plot- 
ting and tracking.” The ships lose their smart ap 
pearaace, for there Is no Gme for the paint brush and 
the holy-stone; men and officers are rarely out of dun- 
garees, they live In the turrets, working day and night 
(0 perfect the adjustment of every detail of the 
mechanism for loading, training and firing. Wlwn the 
day arrives for which the months before have heen a 
training, the ship is cleared for action, and stripped 
of all superfluous articles until she looks as sleek aa a 
race horse clean groomed from the paddock. The 
scheme, generally speaking. Is this; The Ship steams 
to the firing line far away fron^ the target, then 
rounds to, and makee the "appHnich" at fuH speed. 
When she comes within range, fire is opsned at the 
target, which looks llhe a blur In the hs|M H g dJrb 
Sion of four ships are engaging a string of targets 
towed In tandem, R is a sight never to he tergotien. 
Broadside follows broadside with sstottlafclng mpMltjri 
the thunder of the gvBS is dea(enlti| gad would he 
aheolutely destructive t« the ear dnisM. were It,, not 
for ear proteotots. T&a pdople In the turrets h»l Itt 
the connlsfi tawer eatffidffiid* 



an caiWi fcat out on tlie doek la Uw ojwn, th« shock collar of whiskers around his faoo, survives only in was no Instance where they did not reinrn to iheir 

M ^em&ndous, so much so that a hroadside of ten the penny-dreadfuls and comic operas He has given ships, and for the most part on time I'he .ippear.nK e 

Aina heels a M.WO-ton ship four degrees. When the place to bright-eyed lads, lean In the flank, well of our men drew forth from an lOngJiah writer a sn. ei- 

■rlng heglna, hot blsats from the guns flick the air, groomed, quick and ready to meet any emergency it Ing article comracntlrif; on iheii ianhriPHb, lack ni 

Jk ftameHilltted reddish brown smoke spurts In thick Is worth noting that the average age of the ship's com- physique, and, tell it not in (lath, in seme apeclai cusi ^ 

^icloads from their “rude throats,’’ but dissipates almost pany is less than 26 years. The man-of-war's man of their kid gloves and eje glass™ A French artist in 

tnsunUy, and the air Is filled with Purls was nol more corniihmentarj 


the pungent odors of burnt gases 
The spotters aloft watch anxiously 
for the geyserdlke sptasbeo, that 
show where the shot struck, and 
the sight-bar ranges are quickly 
changed until the gun-pointers are 
‘ton.” 

There are other drills and many 
of them; abandon ship, fire, and 
colUslon, signals and boats, and in 
addition there is the never-ending 
work of the care and upkeep of the 
ship, which mast go on constantly. 

But besides being satlonnen by 
profession, the bluejackets are 
given something more than an ele- 
mentary Instruction in soldiering; 
they drill as oompanles, regiments 
and brigades; they make practice 
marches, and when occasion offers 
they go Into camp as at Quan- 
tanamo. 

But it is not all work on board complement of onr latest battleships is one thons- 

shfps: there Is some beer and skit- olBcers and men of whom the greater part are seamen. 




compatlKon lb apt at 



university tiaiLh tbe (Jinirnment 


taught tlial whli li above all things 
Is the lorner stone of every groat 



the navy with liotiotubli' dis- 
charges. ami go out ill i'Vti> day 
life befome- ll may be urn ousclutis 


ties The routine keeps every one 
busy pretty much all the time, still 


TH£ SEAMEN 


there are Intervals between drills. 


and on certain afternoons, when there are no drills at 
all and the men may smoke and mend their clothes, or 
get down to their ditty boxes, and spend an hour or so 
with old letters and photographs Smokers are a 
feature of life on board, and there Is nothing like the 
quarter deck of a battleship for the mtse cn scene of 
a wrestling bout, a boxing match, a song and danoe, 
Juggling, slack wire performance, or any other 


to-<lay is a self-respecting, Intelligent cltlxen (only 
about four per cent are aliens) who reflects (redlt on 
the flag wherovei he may go In the cruise of the 
Atlantic fleet to Europe last winter, 12,000 men visited 
London and Paris, and there were only a few instances 
of serious misconduct, and although leave was granted 
to visit Norway. Sweden. Germany and Ireland, there 


their occasions on the sea in i rufi os diff('i('iit fiom 
the ships of yesterday as the aik dlffMid from the 
Navy of Tarshlsh In time tbclr know b-iigc oi ihi scr 
vice will spread, and graiiiially Ibc pcnjiU. will i unu lo 
have as much pitdc In their navy as the liiillsli pi o 
pic have In theirs, and when th,at Him conns tbcii- 
will bo no fear or apprehension ns (o our future se- 
curity on the seas For thobe who hi lleve dial (he 



«nnnfl|Mi t«tt b# OifUfts * Miuus. 

ffetl ramarimble glwtagragii. taken (him (he bew af «he “ConnecUcul," ahows only one-third of the total complemeni of 9K0 
gllMgf a»4 tnaiL Admiral Oatarhaua, cemmoadw-ln-chler of the Atlantic fleet. Is the central flgnre In the second line. 




ON TBS FO^AS’LE DSCE OF THE U- 8. FLAGSHIP "CONNECTICUT’’ 
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A HAIIjORR pippamtiua for battle begtus the mo 
inciK Ilf roiiii's abouKi ship Within half an boui 
or his aiilval, ho has been Riven a station at a gun 
with sonic of the oh ei sallois to instruct him in hla 
duties TIm' new ns i nil Is tlrst tried at aiming dil'l 
with a illlc, to see if thoic aie an) personal eriois 
I hat aic llhcU to dii-qiinllfy him from the start If 
he iiasHCH this prcllmlnaiv step he Is takin irannsllate 
ly to till iiici liHiiical Insfiumcnts, "dotter" and “Mor- 
tis tube, and Is dli cited to aim at a stationary tar 
get An offlicj siipcMises this exiiilse, and afici two 
or Ihnsi (lavs woik at a slallonarv target, the recruit 
Is oxen Iscd at a nimlng laigct so ns to develop his 
skill In ( out rolling tic clei f rli al elevating and training 
gear In any kind of a seawav that may be eneoiiutored 
In “ni tion ' He actually operates the elevailng and 
Ltaining geai of Ihi gnu he will handle In hallle so 
that his eduiallon 1. praitual fuim the start 

It Is cas\ enough to devidoji gun pointers to fire 
from a slntlnnaiy plalfoiiri, oi lo tin in smooth water 
fiom a ship under wav As soon as the elements of 
roll and plti h aie hioiight In howevei, an entirely 
dlffirenl kind of trail ing Is nciessarv, and It is found 
that a III. Ill who is expert In smoolli water mav be of 
no use wli.itivei when llring from a plattorm, whose 
motion Is as liiegnhii as that of a shiji in a moderate 

In 01 dll that no time may Ih' lost 1>\ training gun 
pointeri. iinilei smoorh w,iter londltlons, the motion 
o'' the nieihaiihal “doftei'' is made to simulate, os 
neaily as possible the motion of the ship In a seaway, 
so that fin man may not !«■ dcjtrlved of this training, 
should tin shlfi be alongside the dock or In a navy 
yard for iiigeiit repairs 

The 'dottei' Is an eleitrlially controlled Instrument, 
so (onstiiutcsl that the taigot, a 
iiiliilalun ship will havi- the s.sriie 


efficient condition that thev lan eiiRago In action at 
a moment's notin' This older has had a very tui 
rt'hililng effeil, for It keeps the whoh peisonnel and 
iiiaierial of the ships up to the highest standard of 
effli leni y al all times 

When the gnn pointers have been tr.ilntMl so that 
they tan follow a raiildly-movltig target and make 
hits with gloat skill, they are taught to dre on signal. 



Appesrance of battleship at 10,000 yards, 
as seen (broogli gon-aight telescope. 


BO that whute broadsides may be fired at the same 
Instant This requires unusual concentration on tbolr 
part and a most Intimate knowledge of the electrical 
gear by which the guns are controlled The pointers 
are required to fire within a second after the firing 
signal is given, and when it Is remembered that they 
operate the controlling levers of the enormous 60-ton 
guns and of the turrets of 500 tons weight each, mak- 
ing thorn follow the peculiar and mystifying roll and 
pit! h of the ship it can well be seen that constant 
training and wonderful skill are necessary 

During all the above mentioned training the othei 
members bf the guns' crews, the sight-setters who 
mark the range given by the fire control officers, the 
men who open the lireoch-plugs, the men who put 
In the powder, and the men who hoist and ram home 
the projectiles are all being dally and com|>etIllvely 
trained 

It Is this feature cl competition that has had most 
to do with the remi.rkable development of gunnery 
In the Navy, for eveiy officer and man is In compeitl- 
tlon with every othii, and at the completion of the 
target piactlco or al the end of the yivar's gunnery 
work, they reielve their rewards In trophies, h'tters 
of eoramendallon, and gunnery “E’s," which last may 
bo worn only bv int'ii of winning gun or turret crews 
as a spec lal mark of efficiency 
No detail of the training Is too small to be given the 
undivided attention of the officer In charge The ap- 
parently simple motion of setting the sights for oach 
new range has to be watched from day to day, by 
giving numerous sets of ranges to several men In 
competition, and noting the rapidity and accuracy 
with which each a( coinpllBhes the work assigned him 
The men who open the heavy breech-plugs, one- 
half ton In weight, do so wholly by 
hand-power, as It Is found to be as 
rapid and more reliable than any 
mechanical means Even In this 
particular w-ork the men are placed 
In comiKvtltlon. for the officer 
stands by with his stopwatch and 
starts two plugmen at the same In- 
stant withdrawing their plugs, not- 
ing the time when each has com- 
pleted his work. With skilled 
plugmen this varies from 2 2/5 
seconds to 3 seconds for 12-Inch 
guns, and the glower plugmen are 
given other work requiring less 
speed and strength 

Every step of the drill Is care- 
fully worked out before any two 
steliB are combined All the men 
are tried out to see which ones will 
make the besj;,,ipowder paeaers, and 
as this Is very trying work during 
a protracted engaiement, only the 
•froageat and most active men are 
selected for this duty. 

The men who ram home the 
enorraoua proJeotllM, welghlag 876 
pounds, require a great, deal of 
drlM, for a slight error of a Bfth of 
a Meond In applying the neoeBMpy 
force to seat thesi awy w«U aam 
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) the loaa of 8 or 4 aecoBda in the complete load As It 
ia Beoeaaary to deliver the greatest number of hits In 
the Bhortest pooslble time after the enemy Is sighted, 
It will be seen how vital It U that not a fraction of 
a second should be lost In any of the details of load- 
ing or firing. It may well happen In a naval duel 
between two battleships that one of them will be put 
out of action within five minutes after the first shot 
Is fired 

Although to the cjasual observer of the dally com- 
petitive drills there appears only the keen aportsman'a 
Inallnct to win, there Is also a grim 
feeling that some day the national 
honor may depend upon the saving of a 
few seconds, enabling us to deliver a 
broadside of highly destructive pro- 
jectiles Into the vital parts of an 
enemy at a critical moment 

The character of Uie enlisted force 
of the service has changed remarkably 
In the last 15 years There Is a com- 
munity oif Interest between the offlcBrs 
and men The reasons for every order 
are fully explained, so that the men are 
thoroughly familiar with the object 
sought and with ihe material used. 

This applies not only to loading and fir 
Ing the guns but to the whole fire-con 
troil and range-finding system, so that 
when a naval battle ts fought, IntoiU- 
gent petty offtcera may take the place 
of (ifflcers who arc killed or disabled 
The whole service Is working togethi r 
with one end In view, that of cfflciency 
In battle 

A locent order of the Navy Depart- 
ment calls for tarrying out the drills 
e Uh guns and fire-control parties dur- 
ing rain, snow and heavy weather gen- 
erally, so that oui men may be pre- 
pared for the most adverse weather 
condlllons to be encountered “In 
action " Crews drilled In smooth water 
only and In fair weather aie worthless 
when firing in rough weather In the 
oiten seas 

After the training with the me 
chanlcal targets on board ship Is com- 
pleted and after the loading crews are 
Well Instruited, a certain amount of 
ammunition Is provided to fire the 
guns under the same eondltions as 
would obtain ‘in action," so that the of 
fleers may find out definitely whether or 
not any ))arilculai pointer Is "gun shy" 

During this practhe a taigct Is used on, 
which the hits are rworded. or photo- 
graiihlc records are kept, »o that the 
final efflcleiicy o^ the gun-pointer la ob- 
tained while the guns are acinally fil- 
ing Should a pointer show any uvl, 
denoe of being "gun shy,” ho 1« Immedi- 
ately dismissed from the gun crow 
The training from now On Is a co-ordln 
atlou of all Iho units, that Is of all the 
gvin crews and fire-control partlc>s, so 
that -when the day comes for the final 


test of the ship at battle practice In heavy weathej. the 
team work will show how faithfully the individual 
operations have been performed 
At battle practice the conditions are made Just as 
severe as those that would obtain in ai tual “action ' 
The firing vessel has no knowledge of the course, 
speed, or distance of the target vessel All the In- 
formation she has la that somewhere on the horl/on 
at a distance of 10 miles or more is a cniuniii of 
smoke which marks the enemy at wliii h she is to 
shoot She steams toward It at her beat speed and 


opens fire at whatever tango slu chooses, but I lie 
value of hitting at long ranges is vitally Iniitrcsaed 
OD her by the amount which is aibb d to or aiitUraitcd 
from her score for the shots that hit beyond 12, (WO 
yards or under that mark The whole filing is linjshcd 
In four minutes and she has no other ilianie to make 
good If she has failed In Ihls .No cxciiseh arc m- 
cepted for failure of guns to fire, foi bieaking down 
of any gear oi foi any liiiilis of the pcisoniiei oi 
mateilal The iiiHiaiit tie target 1 h slgtited, the llilng 
vessel must sti am ti.wnid It at high siieed and deliver 
hoi .^alvos In tlie shortest possilile 
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This is the splash of 7-inrh shells of “Connectlcnt'‘ fired at 7,000 yards range. 
WAT< HING FALL OF SHOTS FROM TOWING SHIP "MK HIG4N ’ 



<'op> right by Clarke * Muller 

Men of the “North Dakota" on the target raft removing the net for examination 
REMOVING NET SCREEN FROM TARGET 
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“And there, glasses on the target, his mouth at the lelephofle, is the man upon whom, more than any other, depend 
the fortunes of the day — the spotter. A natural aptitude and long experience enable him to judge with mar- 
velous accuracy by how much the splashes of the shells are short or over, to right or to left of. the target." 


k.I IKl.L you sir, Its the greatest game wi tiie world” 
1 We weie III the tore top of the 'Nortli l)al^()ta ” 
wtiiih, liavltig JiiHl ('oiiipli ted the autiuun iiractup with 
liei 12 1iiih giitiM, was Bteaniiug In to taki a look lit the 
tiiigct The ottier oMupiiiils of the platfoi ni liad disap 
peaied Itirough the trap door in the llooi and only the 
Lieutenant who had done the spotting niul I were left 
■A great game, bnt dangerous, I suggeslul, 'no pro- 
tection, 1 Icoehet shots, tiigti explosive stud Is— these 
masts. If the etioniv can sliont like tlie North Dakota' 
nuist (Oine down early In tlu a<tinn'‘ The nffl< er was 
removing tiis teleiihone headpleer, lie stordied, turned, 
anil quick as a Haah eaine tlie response 'Tlien It s the 
giundest wav to die'” and as hi i llmtiei] down the 
( lialn l.idder, leaving me alone, the woids of the old 
Homan passed tliiongh my mind Unhe et decorum est 
pio pallia uiiirl' (Sweet it Is and allugclliei fitting to 
die for one h nathe land l 

"Vi-s” 1 Ihiinght ‘theie is the whole siory The 
giealest game-- the grandest death — an epitome ot the 
tine spirit ot Dili navy ' 

How has 11 I onie ahoiit that this taiget praiUie, onee 
a driidgeiy (I had almosi said a Joke), has heiome to 
the offlceiB and men of our navy "the gieatesl game in 
the woi 111”- - great In the exilteuierU and keen i ompetitlon 
ot the pi idimlnary lialnlng, and great in all that It 
siaiuls foi as the final arhltei when peaceful means have 
failed, ot the late of a nation'^ 

If the nader of this log would know, let him fellow 
me, this fine Oi tobei mninlng aa I sqiiwze through a 
door In !hi overhanging floor of No H tarret, and then 
siiamhli down as liest I may, until I atuml on the double 
holtoiii ol the ship 1!! feet below the gurfaie of the 
ualei and some M! fi'et lielow the pair of 12 mill gnus 
Here 1 find myself in a i ompartinenl 20 feet square 
Itlslng from its i entei Is the base of the rotating tuirot 
Rlrnitnii' .iti.ailiid to which, and turning with It, are 
Iwo elevaiois ni ''hoists, " whose shell and powder cars 
aland leiuh loi loading Walci tight doors lead from this 
hand ling 1 oom into seyeral siiri onndlng compartments 
At thi I II V 1 1 , 1 1 loll of the ensign who has iharge of the 
crew 1 Mill one of I hese i iim]iartinentB the shell room 
Here I h< i iim iiriei tor of the huge, I2-Ini|i H7o pound 
shells nsliir in stiong stiil laiks Dvcihr.ad and lead 
Ing owl III ihi ,1 111 limn Itlon tinlsi Is a trolley rail, i allying 
a traveling i ham hoist Uiluinhig to the loiiullliig i nnin, 

I enier annllier i oinparf inenl In whUli, neailly stoied 
In rai ks, .iie the jiowdei i barges earh sewed iiji In a 
silk hag ,111(1 ini limed In a iniiper case The walls of 
thesi comiiai tments aie heavily lined with asbeslos, and 
refrigerated ulr clu nlaies tluoughimi them maintaining 
the ainmnnlllim at a . nnstaiit, predetermined tcra- 
ivei all! re 

1 am down here to witness the drill with dummy shells 
and dummy bags of powdm of the same sire and weight 
aa the service sheila and powdir whhh for weeks past 
baa been eaijrled out dally as p.ml n" tlu’ elilp'g routine 
A down At fifteen men stand al ihi li stations The shell- 
room door Is ojien; within ll Ihe dialn holat hangs leady 
for service The powder-room door Is shut. It hag a 
circular opening, large enough for the passage of a bag 


of iiowdei , which Is closed by a hinged brass flap — this 
lo preyi'iil any an Idental spark or fire from passing to 
the magarlne 

The ensign borrows mv watch 'Load'” A shell la 
gripived and hoisted from the rack — throe men push It, 
on Ihe run, to the holet — a catch U released, and the 
UTO-pound mass drops with a crash Into the car' Mean 
while three men grab, In surceaslon three bagg of pow- 
der, as they are thrust through the flap covered hole In 
the powder room door, run with them to the holgt and 
diop them Into the car, which, with a whirr, swoops up 
In a swift dash to the guns above 

''Rotien'” shouts the ensign, "ladg this will never do, 
you look LI setimds, try ll again" Down cornea the tar 
find the dummies are returned to their racke Some 
changes are made In the stations of the men “Load'” 
Another wild rush, in which a powder-hag man over-runs 
himself and sprawls, hugging his bag, causing the 
loss of a preclnuB moment "Twelve seconds' that Is 
bottir, but you won't beat the 'Delaware' at this gait 
Try again " Once more I see these eager young men 
(they are gioon hands — not many months ago they were 
at woik on farm and In factory) standing tip-toe with 
eager excitement "Load'"- "Ten seconds' Bully, lads— 
that will do " 

A day or two later, by the courtesy of the turret officer, 
I stood within this same turret duilng the firing with 
full service charges, on the target pi actlce run My posi- 
tion was against the rear wall, ImmedlHtelv back of the 
right-hand gun To the right of the gun, at the front 
of the tin ret and Immediately back of the sloping port- 
plate. 12 inches thick, stood the gun-polnlei, his eye at 
the eyepiece of a periscope, whe-se object glass was out- 
side the turret In a little armored hood on the side wall 
The pointer's left hand was on a tugger If that missed 
fire, there was another close beside It Should that also 
fail, a foot-pedal would do the trick His work wag to 
keep the horizontal wire on the target This he did by a 
lever In hla right hand, which operated a powerful and 
wonderfully sensitive differential oil motor of variable 
ai>eed Under his hand the muzzle of the gun rose and 
fell aa though it were a shoulder ple< e Instead of a GO-ton 
maae of metal The turret (and therefore the guns) was 
moved to right or left (trained) by a man whose position 
was between the two guns. He also wag Immediataly 
behind the port-plate He grasped a wheel (much like 
an auto’s steering wheel), and by a differential-gear motor 
moved the huge mass of the turret and guns, weighing 
several hundred tons, as swiftly and lightly as though 
It were a one-pounder. He also saw the mark through 
a periscope, and he steadily VeiH the vertical wire of his 
telescope on fhe center of the target 

Back of our gun-pointer stood the sight-setter, tele- 
phone clamped over hie ears To him, from the central 
station below the protective deck, came the “range” (tie 
vaflon) and the "deflection” (corrections for speed ot 
enemy, wind, side drift of shell due to Its rotation, etc.). 
His duty was to turn a disk till the pointer stood at the 
range as announced to hitn; and lo turn, also, a little 
cylinder, until It registered the proper deflection. 

Back of the slgAit-setter iras a lusty and povorfnUr- 





"Here, an officer ie telephoning the compass readings lo the fire-control station below dciks Another stands at 
the range-finder and calls into his mouthpiece Iho automatically -rciorded distances to the target. A seaman 
at a kind of typewriter arrangement presses buttons, which serve to display the range in big numbers on the 
under side of the platform.” 


muscled young aoaman, who graspiod the handle of a 
crank, by which, through a worm gear, the massive 
breech-Ailock was opened and shut Next to him was the 
primer man, with his rows of primers standing lon- 
venlontly lo hand In a lase on th(> turret wall I mine 
diately back of the breech-block wae the turret cajitain 
To the rear of him sitting on one of a row of 12-lnch 
shells, with his back against the rear tun el wall, was I, 
gathering material for this log To my left was a Junloi 
lieutenant, In charge of the crew When I had last seen 
him he was In his Immaculate white* and shoulder straim 
— now he was in dungaree trousers and a sleeveless un 
dnrshirt To his left, In line wiih the bore of Hie gun, 
was the electric rammer To the left of the lamnier was 
a man graaplng the control of the e'e< trie motor thai 
drives the rammer Ahead of him was anothei man, with 
bis hand on the control of the ammunition hoist 

A steel bulkhead separated the two guns and their 
crews, placed there so that an accident or a hursliiig shi 11 
in one compartment would not "rattle" the irew In Iho 
otlier In the extreme rear of the turret communii atiiig 
through a small shutter In the door that led to each gun 
compartment, wa« n little room (booth i in whlili was 
seated the turret officer, a senior lleuienant He was In 
telephonic communication with the fire control ofilu r 
(the executive olftcer In the loniilug lower, who under 
the captain, fights the ship) In fiont of him weiv some 
electric switches and cut-outs (normally open) whkh 
the turret officer closes on noHflcailon to he ready lo fire 
Until he closea them lhi‘ guns cannot he fired 

We are now on the range The command is given to 
load. The young Hercules whirls hla crank — the breei h 
block opens — with a rush the ammunition car comes uji 
from below, stopping with the shell opposite iln open 
breech — the rammer Jumps forward, thrusting home and 
seating the shell — the rammei returns— a bag of powder 
falls from the car in front of the rammer and Is thrust 
into the open mew of the gun — then another, and yet a 
third — 340 pounds In all Our young Hercules whirls his 
crank — again the massive breech-block swings Into place, 
and all Is ready for the ‘buzzer,” sounded from the lon 
nlng tower, at whose notification the gun-isilnler will 
send the shell on Its long flight to the mark 

Suddenly there came a clash and Jar of the turret, not 
unlike the noise and shock when a train tracks up rather 
briskly to couple up the railroad car In which one Is 
riding; and the huge bulk of the gun jumps back some 
three feet, and Instantly returns with a crash Into battery 
(Its normal position), the recoil occupying but a frac- 
tion ot a second Then follows a hlsS of air— the com- 
pressed air-blast blowing the gases out of the gun— and 
the breech ts open for the next loading. 

Thua, with clock-lIke regularity we fired — six times in 
swift succession — and the run was over. At point-blank 
range, with no delay In waiting for the spotter's eorrec- 
tlohs, these 12-liioh guns can be Bred three times a 
minute. 

I heard ■very little ot the retyort ot the guns — I was to 
hear that fr«n the tlrSKioiitrol platform on the next nm 
Outside ot tte railroad-coupling shock and the swift recoil 
mid iintdl'a ot the gm, there was nothing to tell me that. 


at eaih dlsi barge, Go.niio foot-tons of energy had been let 
loose wUlilii a few feet of mi.--enougli to lift that gun 
1,00(1 feel hill) the all ' 

Then I left the tin ret, vient forwaiil unil i limbed tlio 
chain ladder that zigzags inside tlie forward cage mast 
and lets voii ihiniigh a trap door onto the fire coiitiol plat- 
form .lust hele, 111 inissllig, lei ini tell you, fellow 
landsmen that If vou wlsli foi a leallv novel sensation 
In (llmhing, yon ran git it when swinging 100 feet In 
midair from an aboniinahly llcxihle i ham ladder, from 
wlilih yon look down into the hla< k hell mouth of a 
smokeetack that Is doing Us hist lo destroy vour fast- 
expiring sense of halaiiie by Isdililng at yon large vol- 
umes of hot furnaie gas 

Hut, onie ariived at the loyeted eerie— What a spec- 
tai Ie' Helow is the good shi)i ' North Dakota,’ her deck 
turrets and guns seen In plan, and looking curiously like 
those llne-eut dis-k plans of Uneli Sam's ships which you 
and T have sisui at limes on tlu- imges of the Si irsTinc’ 
Ami-hh y\ All around and gently convexiiig to the far 
horizon, Is the si-a— "lalni as’ the iiiiuerhial "millpond" 
— refieiting in deciier tone Iln glorious l>luo of tho 
eloiidless heavens And there gome seven miles away. 
Is Ihe target— la tiny dull-grav palely, doing Us 10 knots 
eonie .3.1(1 \aids asti rn of Ihe lowing ship 

The idalfonn is roomy, eight hy twelve feiU, I Judge 
What 1 see is typnal of what 1 saw on other ships Here, 
an officer is telephoning the (oinpaas readings lo the fire 
control station ladow deiks Anothei stands at the range- 
finder and calls Into his inoiithplisc the aiitoniatlcally 
reiorded dlstaniea to the target A siaman at a kind of 
typewriter arrangement piesses bntlons, whhh serve to 
display the range In hlg nniiihi'rs on the under side of 
the platform 

Here sland the iinipires from other shliig, and there, 
glasses on the target, his mouth at the telephone, Is the 
man upon whom, more than any other, depend the for- 
tunes of the day — the spottei A natural aptitude and 
long oxperlonee enable him to judge with marvelous 
accuracy hy how niui h the splnshes of the shells are ghoit 
or over, to right or to left of the target 

The speed Is raised to 11 knola - we are i losing in to 
the minimum lange, for ri'diiicd i hinges, ll.niio yards 
We may go closer than that, hut It we do the results will 
be penalized Hi monotonous tone the i.inges are lalled 
off, 11,000 yards, 10,000, 0 700, 0,200 and then 0,000 I 
look over the hreasi high rail at the guns. » hen suddenly 
there comes thi flash of the first ranging shot Fltieon 
seooiida or so later there Is a splash at (lie laiget, which, 
to my nnai I UKlomed eyes, amiefirs to he hnt a few feet 
In front of It and, surely, al Its very center I am wrong, 
for 1 hevar the spotter call Into his nioiithplcHo "Two 
hundred up — -two left," w-hieh means that the shot has 
dropped 200 yards this side of the laiget And two “knots" 
or say about 40 feet to the light of the mark 

Down to the central stallon .ind tlnnee to the gnn, go 
the correetlons Mentally I < an see the sight-setter 
adding 200 yards to the elevallon and U) feet to the deflec- 
tion But there got* another gun followed hy anothei 
cry of the shell, and another splash, this time tx-yond the 
(Ooiicluiteil on jxitfr MS ) 





SCIENTIFIC AMERICAS 

The Modern Submarine 

A Seaworthy and Deadly Craft. Which May Ultimately Dominate Naval Warfare 


Hy I.ieut. 1). C . IhuRluun, Assistant Director of Turret Practice, Etc.. Late Commander Third Submarine Division 


liiJluciK (‘ of aoa powor on ttif rlnc and fall 
of Kovi'i iiinoiita 1 b v.oU viinlorstnod In Ui • oiiht 
Hoa pouor has tw‘rn won and held hy vosboIh that 
Ciolhod and fniiglit on tho Hurfaic of tha acaa, and 
tin loRlial ouKoniv In thv oi\ortnoUB dUplat omenta of 
llio flKlitjng alilpe of all lOontrioH Within the last 
d((ad( lliroo weapons of warfare, whleh in fiiliire 
HtniRgli'H lor the (ontrol of the seae are to be of 
Irniiortame, hav(> been undeigoing development 
rtieae thiee weaponfl are the aatomoblle torpedo, the 
habnmrlne and aeio-eraft Too much atroBB c^annot 
he laid on fheli indueiue on Hea powei the sub 
marine cariylng the aatoniobtle torpedo aa the de- 
Btrurtlve agenev, the aero-eraft acting ub a Boout 

A tiiiinbei of erroneous IdeUB exist In tegard to the 
modem 'Oihmiirliie, which prc^vcnl a Ihoumgh tindei 
slanclmg of that typi> of veascd-^ita ac hlevencentB and 
Its Inture development A few of the eauses and 
conclUlotiH iimdiK'Ing the above result will he dealt 
with hrledv 

The iinllcy of secrecy that has been maintained In 
the decelopmetit of the sulimarlm* has led to Its u, Ing 
lootti-d upon as nomethtug mysterlouB So long as 
the popular Idea of a aubniarlne is one of mystery. 
Just so long will It fall to lecelve the recognition It 
deserves Mans unicagonahle clacms aie made for 


submarine maj !»> divided into compartments, any one 
of which maj be flooded without destroying the flota- 
tion, furthermore*, being buUt to run under tho aur- 
fnc*e. It 1« Htrnngei in construttlon than lliose veBoela 
designed solely for surface erulatiig 

The phrase, "The Mother and her Chicks alongside,” 
which often appears In the press cannot fall to leave 
an linprcBBlou of weakness and helplessnoss Tho 
battleship divisions of the Atlantic fleet to-day do not 
assomble without tlieir repair ships, supply ships, col- 
liers, tugs, and tenders, all of which are "Mothers,” 
and us an efTectlve forc-e they cannot move away from 
the coast w Ithouf thorn 

Diving to avoid folliston has Its share In building 
up the nijatorlous atmosphei'e about the submarine, 
it sotinds well as a subject of lonversatlon and gives 
a thrilling (oucli to a story, nevertheless few sub- 
marine commanders evei consider that method of 
avoiding InimlnenI collision 

During the last half century the advance In hull con- 
struction and In propelling machinery has made of 
the submarine a vessel (hat can cruise and maneuver 
on the surface, that > an change Its depth of submerg- 
ence with safety and rapidity, and that can readily 
inatienver submerged Its tanks, to which water Is 
admitted when a suhmergenc'e Is made, arc constructed 


to withstand the* iirossure due to a depth of two hun- 
dred feet, and they are fltled with simple and quick 
means of admitting and discharging the water Air 
pressure and largo pumps driven by electricity are 
generally used when it Is desired to froe the tanks 
of water Ocriupressed air is carried In strongly cion- 
sli ucted tanks for expelling water from the tanks 
and for renewing the air in the vessel during a sub- 
mcrgeuce, although air renewal is not necessary for 
runs of under three or four hours' duration The 
motive iMJwer on the surface Is the fuel oil engine, 
under the surface it Is the electric motor driven by 
the pow'er of the storage batteries In making passage 
from one point to another the niodern submarine uses 
the same methods aptillauces, landmarks, etc, as sur- 
face vessels. When cruising sulimerged with the tops 
of the periscopes exposed, the methods, etc, arc tho 
same, except that the bcarlnga and observallonB are 
taken through the irerlscopc, and when totally sub- 
met god the condlllous as regards vision are the same 
aa I hose aboard a surface vessel cruising In a fog, as 
it Is impossible to ace more than a tew feet through 
the waters of the sea The depth under water la 
registered on a number of wuler-prossure gage-s, and 
there Is never any doubt as to the distance of the 
vessel from the surface 



Tho operation of making a sub- 
mergence In ihe modern submarine Is 
conii)aratlvely simple and Is readily 
understood Kirst, the iipiier deck is 
cleared of lirldges, Ilfo lines, etc. al 
though hi time of war and maneuvers 
this gear is not rigged This material 
is stowed iDslcle of the siiliniarine and 
cun be unrigged wllhlii eight minutes 
.Sc'cond, the vessel is completely sealed; 
an ojieratlon that iec|ulres only a few 
seconds, The large holes In the hull 
are covered by doors wUh rubber tlt- 
tlngs and are made waicrtlghl by the 
throw of a lever, the* smaller holes are 
closed hv a tiiin of a valve handle 
Third walei is Grsl admitted to one or 
more large taiikR to dc-snoy tho major 
part of the floating jiower of the ves- 
sel, then to the* tanks forward or aft 
to l(*vcl her, and finally to tanks In the 
center of Ihe vessel The watcT ad 
milted to the last tanks does not ma- 
terially change* the inclination of the 




In the center are the two torpedo discharge tubes. To the left la the electric 
motor and gear by which the doors in the nose of the submarine are opened 
for discharge of torpedoes. 


vessel, and It Is admitted In amall 
quantities until the* floating power is 
reduced to from six hundred to a 
thousand pounds Gages record the 


ivelv Uir sn'iinc i geci and 
surface* c rinsing Thou 



T lie clanger ol c olllslon la 



bc' observed thimigh the 



fully 'listen In" on Ihi 
submarine In-ll receiveis 


for the noises made hy the 
propelleis of jiasslng ves- 
sels, and a Biibmarlne com- 
mander Is fthnost assured 
that no danger Ues above 
before chaf'ging depth 
Even the* danger from col- 
lision Is not so great as U 
generally aupposod. 7%e 


INTERIOR VIEW ON MAIN FLOOR OF SUBMARINE ' NAKWHAL” results of each stage Tho 

submartne in this c-ondl- 
tlon (txposps about ten fe<‘t 
of her perlsc'Oices and is 
ready for running sub 
merged Tho elec trie 
motors are then siarted, 
and the resistance of the 
water acting on horizontal 
rudders and the deck, 
fori*eB the aubmarluc be- 
low the surface Tho de-'m^ 
sired depth is obtained by 
giving tho proper Inclina- 
tion to the rudders and the 
vessel. In fact, the control 
of the submarine In chang- 
ing and maintaining Ita 
depth Is very similar to 
the control of a surface 
vessel when making a 
passage on the aurface. 
The modern submarine, 
starting with lu main 
tanks free of water, can 
totally submerge wllhln 
three minutes. Such a 
weapon Is not and cannot 
be a mystery. 

Wfeat the Submarine hat 
Accomplith<^ —The reeprd 
of the “Oavidfl” befor* 
CbarkstoB dorlnf ^ ^ 
civil war, sfien a ' 

View looking forward from the bridge, showing the ample neck space. ' dqosdtOB ■ dw 

the move for oref a yiHg:, 

THE SUBMARINE “NAKWHAL" MAKIHG 14 KNOTS AT T^BE SURFACE three shlpfl Injured, khd'K'”'* 
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dlfurtb sunk, proved at that early date the value of the make a record. The battleshlpa, the torpedo craft, and cessfiil beyond the 

Abmarlne. The radius of action of the “Davids" was naval militia engaged In combined maneuvers off New- astii lu the daj p 

^■mlted, that of the modern submarine Is almost un- jKirt from July 18th to 2()ih The part aBslgried to before the bntiliHh 

limited. The Division of Submarines now In commls- the submarine Division approached war condltlonH three hours after iti 

ijilon on the Atlantic Coast was actively engaged In almost perfectly. All harbors from Gay Head to Mon- tuck the Invading l 

^cruises, maneuvers, and target practices, from March tank Point that could be used as bases by an invading eastward and only 

1st to November lit of this year During that time fleet had to be protected The disposition of the seven The pxer( iso was 

the Division cruised from Annapolis, Md , to Ports- submarines was made accordingly, and they weie sue- niarlufs at the eni 

mouth, N H„ and familiarized Itself time 



with all harbors along the coast The 
harbors of Chesapeake Hay, those of 
Newport, Provlncetown, Boston, Glou- 
cester, Rockport, Portsmouth, and Vine- 
yard Haven Sound were successfully 
navigated by the submarines lu the sub- 
merged condltLon, and, at times, much 
to the surprise and astonishment of the 
unsuspecting shipping The submarliios 
were often separated from the tenders 
for periods of two to four days and 
severe weather condltluns of gales, 




snowstorms, and fog were encountered Running submerged, conning tower awash. 

As the conditions were siiccesefiilly met 
from time to time, office i s and ciews 
gained confidence in Ihe reliability of 
the weapon placed In their hands 
While the Division was In the waters 
of the Chesapeake, three- and four-day 
crulH<>B away from the tonduie were 
made for the purpose of thoroughb 
developing the irews On one of 
these cruises a gale, accompanied by 
snow and hall, struck the Division when 
at anchor In the lower Chosaiteake I’he 
blow continued throughout the night 
and the following day Two sub- 
marlues lost their anchors and were 
for<'ed to keep under way throughout 
the night, the otheis rod" out Hie gale 
without experiencing any serious 
trouble All returned the following day 
to Annapolis against hign head winds 




and seas, that (overed the vesscis with 
frozen spray from the tops of the peM- 
acoiies to tho water lines The Ice-i ov- 
ered submailnea were sm h lieautlful 
marine pktuies as they came Into the 
haibor that the dlsconifoi Is of the run 
lip ttio liay were soon forgot len 

Nantuckot Sound and Hie waters of 
Massai hiisetts Hay were reiieatedly 
navigated in fogs Dining the opera 
tloiiR In (’a|ie Cod Hay, twimty to thirty 
toiiiedo vessels, subiuai Inca, and sur- 
faie craft would eiitei I’rovliu etow ri 
harbor at night and in dense fogs lu 

cn Ise, the wlielcss would flaah the sig- 
nal that all vessels of the suhiiiarliie 
Division had returned The most sui 
lessful irulse of the Division In a dense 
fog was a run In close formation from 
tho Inner harbor of (ilom ester to that 
of ProVIni etown without any naviga 
Hon landmarks having been sighted, and 




exi flit for a few minutes, Uie siilima- 
rtnes were not visible from one an- 
other, although they were 


Koocking down and sending beiow bridge 
and deck fittings, preparatory to submerging. 



loss than 101) yards apart 
The Division had siHuit Ihe 
week-end at Gloucester and 
the run was made In order 
that It might report ready 
for the night attacks on 
the battleships 
A run, that In many 
ways simulated war con- 
ditions, was made during 
June from Newport, R I 
to Gloucester, Mass , when 
practically the entire dls- 
tanoe of 100 mllos was 
made by the submarines In 
the submerged condition 
Two stops were made, one 
at the entrance to Nan 
tucket Bound, the other at 
Provlncetown The long 
eat time of any one sub- 
mergence was about twelve 
hours, .pnd the greatest dis- 
tance submerged on any 
one run was about fifty- 
five miles During the en- 
tire run the submarines 
were separated from the 
.tenders and were self sns- 
'fflnlttg tn every respeet. 
than sixty hours were 
tlM rufi, although 

to ^ At the Mrfhee, ahesrittg oanaiiti tewer, bH4ge aad periMOfiM- 
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The Fleet and Its Readiness for Service 
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IIXM'IN nrr not Indudtxi In thn 
ttriit sx (h(v fnivo f«*f*n rtx onstrijcfod 
irHtnixiru (Olllnrn ri'imlr Jthipx l•l>ll• 
or nnj othor aiixlllailtw xesnolB of 
i lorpodo ( raft torixxlo craft, of Icm 


A Landsman’s Lor Aboard the Battleship 
“North Dakota’’— V. 


target "One huntlrcd down,’ Ktivs the apolfor "What 
next''" I aak of mi odnci standing near me. “A six- 
gun salvo- hate you goi jour our-pt otoctors In plate?" 
I am iHlsing my hands to pr<«w the little bulbs mor« 
snugly in position, when there bursts forth a Titanic 
trash' M\ whole fimne feels as though sonio unseen 
hand had striu k It a violent blow, and I find mysolf 
flung. In the efftirt lo keep iny footing, entirely at roas 
the plattorni In the dlreitinn of the target tfhe effect 
of the ic(oll) and I hen flung backward, and then 
allcrnalily forwartl anti bat kwnrd, until the fierce 
wbl|i/diig of (ho rntist subsides 


that day Hti-adlly, ttm II 
and dreii ttigclhcr undiu 
tive, rising gratfually t< 
trajectory, when diet fa 
The flre-tonirol iilatff 
nhsolnte qulef, anti wc I 


nk-black spots diminished 
Influence of the pergpec- 
hlghest iioint of tholr 
from sight 

lias quickly steadied to 
wllh ktxui attention for 
Ituise niagiiiflcenl, flash- 
'. and I hear the spotter 


mg bursts of piilvirired «aler, and I hear the spotter 
call into the moiithpleie 'A slratldh',' which means 
that some of the shells havt' droiqied in front and some 
beyond, malting the aveiage of the whole six a hit 
on the target .Itself 

Ijater.a fotrf-giin salvo wen/ i hiar (hroiigb the target, 
t«arlng j^rt of it away and throwing iiji the vast tell- 
tale geyaera Juaf beyond 

The physIfVl effeet of the blast of these 12-Iru'b guns 
Is something that deBos description; but the plate 
Bhown OB page 6M beara dramatic evidence of the 


power of the mighty alMvave The photographer had 
(the temerity to stand on the forward bridge of the 
“Mlriilgan" to photograph a four-gun salvo from tur- 
rets 1 and 2 After the discharge, he found himself 
.'on his back on the after aide of the bridge, his camwa 
{'‘smashed to frogmanta, but hla pleture saved, except 
' for the diagonal crack which will be noticed In this 
Illustration, running from left to right — -mute evidence 
of the mishap 

Dramath in every way Is a aalvo of the main bat- 
teries of a modern batUeahlp. Its appeal to the eye 
may be Judged from the handsome photogravure Insert 
which Is Inclosed within the present Issue 

Later In the day, the net screen which covered thc 
target was brought on board, whero It was carefully 
conned over by the umpires, the ordnance ofSoer, and 
the apottor, who searched every square foot of It, look- 
ing for the coveted ragged rents with ae much care 
as ever a western prospector looked for a color of gold 
In his pan The four-gun aalvo that carried away 
a part of the target cost the "Noith Dakota" dear; 
for a considerable portion having disappeared, by the 
rules of the game, and Indeed by the necessities of the 
cose, any later shots thal may have passed through 
the gap did not count Kor this and other reasons, I 
could not understand the disappointment of that ship’s 
company when they learned the result— four bits and 
six ricochets Credit ehoiild be given for the fad that 
sin< e for economy, three-quarter powd-er charges were 
used, the sight-har range was aitiially about 13,000 
yards, or between six and seven miles To me at least 
this was a fitting and altogether satisfaitory climax 
to that never-to-lie forgotten cruise uboaid the "North 
Dakota ” 

If the present log has served to give tho people of 
the United States a clearer knowledge of the fine work 
wJilfh Is being done In the United States Navy, not 
only by the "man behind the gun ’ but also by the 
man behind "the man behind the gun,” It will not 
have been written In vain 

The landsmen’s thanks are due lo George von L 
Meyer, the Secretary of the Navy, to Admiral Hugo 
Osterhaus, ronimander-lii-Ohlef of the Atlantic fleet, 
and to Capf Albert Oleaves and the offleers of the good 
ship ' North Dakota” for the many courfenles extended 
during niv sfav with the Atlantic Fleet on the South 
c-rn Drill Grounds 

(End of Ecindamnn's hop For earlier rhaptoa xcc 
issues of Oetuhfr Hth and SSth and Novrmber itth 
and snth ) 

Our Rank Among the Naval Powers 

COrnMnuBci frenn (Sipi- i 

Increase the number of merehani vessels flying the 
American flag, the navy will kave to depend upon Its 
own colliers In time of war. or purchase or rharter 
merchant vessels In foredgn countries - probably the 
former, a« the risks under charter would be considered 
too great Such a procedure would be most uneco- 
nomical, as greatly Increased prices would no doubt 
he demanded, our needs being known 
In the event of actual hoatllltles, the supply of am 
munition to a flee-t Is the most Import.int factor Tho 
battleships of the present day carry ordinal lly aboiit 
100 rounds for each of the heavy guns In the event 
of hostilities by stowing maga/lnc-s and shell rooms 
to their fullest capacity, this amount would probably 
be Increased lo about 120 rounds per gun 
When we take Into account the- rapidity of Are of 
the ht'avv guns of a modern battleship, and the ranges 
at which an action will begin. It would not seem 
improbable if the total amount of .ammunition would 
bo shot awnv in on engagement with an enemy with- 
out either fleet gaining such a markc-d advantage as 
to make the action decisive and flna! 

If such action takes place In close proximity to the 
shores of the enemy. It would not be very difficult 
for Its fleet to withdraw temporarily to a forttfled 
basis and replenish rapidly Its magazines and shell- 
looms The question presents more formidable dif- 
ficulties for a need operating at a gr.'at distance from 
a base Ammunition must be carried to the fleet In 
properly equipped ammunition ships, ships so fitted 
US to be able to rapidly discharge their ammunition 
Into the battleships Arrangements can he made by 
which a limited amount of ainmunttlon can be car- 
ried by all auxiliaries, Including eolllccrs, supply ships, 
repair ships, transports, etc, but these ships mult 
be oapeclally fitted for carrying the ammunition, and 
at the best can carry but a limited quantity 
Other iieceasary adjuncts of a well balanced fleet are 
repair ships, hospital ships, transports and min© lay- 
ing vessels 

Repair Ships. 

It Is believed that If any fleet la accompanied by 
a sufflrient number of properly equipped repair ahlpa. 

It will be necessary for said ships to visit our dock 
yards only at very distant Intervals, primarily for 
cleaning their boMoma Numerous small aoeldeota 
to the machinery or appurtenannee of a modem bat- 
tleship can be readily and efficiently repaired by a 


properly equipped repair ship. Aifter an 
tween two fleets, the value of a repair ship oaUaiMBn 
over-estimated Many ships of the fleet may ba Mw 
aged In such a way that they can be temjmatrlly 
paired and fitted to take their place again in the JlS‘ 
of battle by a repair ship. 

The United SUtes possesses but one ship of tW# 
type as opposed to three In England and two In Ger- 
many, and white the Merchant Marine of this couqtry 
may possibly furnish a number of ships suitable 
this purpose, time will be required to install In such 
ships a proper equipment. 

Hospital ships, while a necessary adjunct to tka 
fleet, can undoubtedly be acquired by purchase or con- 
tract of vessels under the American flag or lo foretgn 
countries, as said vessels act under the Red 
Agreement and are not to be considered as subject lo 
capture so long as they perform the duties for which 
they are designed. Transports for the conveying of 
bodies of troops and advanced base outfits can prob- 
ably be acquired by purchase or contract preceding 
hostilities, and will probably only be needed in the 
event of distant operations of the fleet, where It b«- 
(omeg neieesary to iselxe and defend a base, to which 
vessels of the operating fleet can repair at Intervals 
for coal, fuel, ammunition, or other sappllei. 
Submarines. 

In the present state of naval development, the sub- 
marine is essentially a vessel designed as an Im- 
portant pait of tho mobile defenses of our coasts or 
outlying possfisslons It Is understood that the French 
Government is now designing and building a type of 
submarine, which It Is believed will be able to ac- 
company the evdn In distant operations. Its 

radius of action and habitability having been devel- 
oped to the extent w'hich makes such a use of this 
type of vessel a proliable success Of this type, the 
submarine, England possesses seventy-four, Germany 
fourteen, UuUod States twenty-six, France slxty-slx, 
Japan ten, and Kussla thirty-one. 

Personnel. 

Wheu we come to consider tho number of commis- 
sioned offleers and enlisted men available for duty 
In the flpct, we find that the United States Navy Is 
sadly deficient Although the number and size of 
our vessels of war have Increased very largely In 
the last ten years, there has been no proportionate 
liureaw In thi- commissioned personnel of the Navy 
If the Navy Department were called upon to-day to 
commlsKioii all of Its fighting veaaels now In reserve, 
and wlihh, In the event of war, It would be neces- 
sary to pliKc In servile. It would be Impossible ef- 
ficiently to offli cr and man these vessels Of late, when 
It has be'on found necessary to commission some new 
battlcshlti cruiser, or even torpedo destroyer. It has 
been found <'quallv neieasary to plaee some vessel 
of the game tyiH‘ In reserve or out of commission. In 
order to pinvide Die personnel for the new ship 
It is dlffleulf to comivarc conditions between coun- 
tries which have conipulsory military service and 
countries where service In the navry Is purely volun- 
tary England, although compulsory military servio© 
does not exist, maintains a very strong reserve of both 
officers and men in all other European navies com- 
pulsory service exists, so that these countries sre 
from year to year building up a reserve of olBcers 
and also of trained men, who have served at least 
three vears with the colors 

In Germany this is a most Important factor, as 
with their system, which carries a man along ©Itber 
In active service or In the reserve until he reaches 
the ago of 45 years, a very large body of trained men 
Is available, In the event of hoatllltles, for commis- 
sioning all ships In reserve, or for other purpossa. So 
far as the cpnimlssloned personnel of the United 
States Navy Ik concerned, It oompares roost fsvorably 
In education, training and experience with thal of 
any other country, but in numbers It Is wholly la- 
adequate for the present and future needs of tha 
Navy 

Tho analysis of the composition of the various floetg, 
by which their strength and relative rank Is msatured, 
shows that Great Britain holds, beyond a Shadow of 
a doubt, the first place Considering the navlea of 
the United States, Gerninny, France and Japan, 

It Is clearly seen that the United States outranks 
France and -Tapan, as the superiority of our hattloshlp 
fleet Is So great as to offset every advantags they may 
possess in the other elements which make up navgt 
strength. 

To establish the relative positions of Germany aaA 
the United States Is more dlfflcult. Our only aqpfir* 
lorlty lies In the battleships themselves; to aU othey. 
essentials of fleet strength, we are ontrankod. fHrUlf 
due weight, however, to all factors. It would seem 
at the present writing the margin of buperlotffy 
with OUT fleet, a mfirgln so slight ttiat. oiiiujlaWIPii 
voswis gilding gihi) mitborlsad, two Hum. mm i 
wni undoubtedly ihe HMm 
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The Most Extmordinary Tests 
to Which Musical Instruments 
Have Ever Been Subjected 


Twenty-six Pianola Pianos on the 45,000 
Mile Cruise of the American Battle Fleet 



When Admiral Evans’ fleet befjjan its memorable 
cruise around the world from Hampton Roads, there 
were twenty-six Pianola Pianos distributed among 
the different ships. 

The Battle h'lect covered over 45,000 miles in its 
trip, crossing the equator four times. It passed from 
the extreme cold of the Straits of Magellan to the heat 
and humidity of the tropics. 

During target practice in Magdalena Bay and at 
Manila every object on board was subjected to terrific 
strain. In one instance, the force of concussion as the 
big guns were fired, was sufficient to bend in the steel 
bulkheads of one of the mess-rooms, where a Stuyvcsimt 
Pianola Piano was installed. 

In two cases, during the storm encountered between 
Manila and Yokohama, Pianola Pianos broke loose 
from their fastenings and were hurled to the other side 
of their mess-rooms, before tliey could be secured. 

Yet the Pianola Pianos in these rooms when examined 
four months later needed only sliji^ht adjusting and were 
very little out of tune. 

These Pianola Pianos were the common property 
of the different messes to which they belonged. They 


were not placed by one or two people as would be tb 
case in a private bom®, but were used bv arn wlier 
from a dozen to a hundred or more different iruln idu.iK 

According to the testimony of the officers and men 
the different Pianola Pianos were pla\ed almost con 
tinuously during the whole fourteen months of tlx 
cruise, and shared with the big guns the interest of al 
visitors who came aboard. 

On the return of the fleet, a special representative o 
the Aeolian Company was sent to Old Point Comfort t( 
inspect these instruments. // 'tthout f\t rfttion rvi rv l^uinolt 
Piano examined wai found m excellent plavnnr order . 

Bc.sldes tuning and such slight regulation as fourleei 
months constant use would naturally imoKe, they wen 
practically in as good condition as when the jhit dcpaitcd 


It IS of the utmost importance that the distinction between the 
Pianc'la Piano and other so-called Plaver-pianos be understood Only 
pianos containing the (lennnie Pianola and beanni; the word "Pianola” 
upon the fall-board are Pianola Pianos In the means it pi ovules lor 
artistic playing — in its musical guality as a piano and in lt^ dnrabilit> as 
assured by the thoroughness and fidelity of its construction —the Pianola 
Piano occupies a class apart from, and superior to all other instru- 
ments of us type 


STEINWAY, WEBER< STECK, WHEELOCX or STUYVESANT PIANOLA PIANO 

PricM frotn 9560 up 

Writt today for froo cataloa "5” cont«MM« iSottrations, hM da»cription» and dotadt of oaty paymont plan 


The Aeolian Company Iws 

CHTCAGO 
Se. WeUfaa A**. 

m£ICN BRANCHES: 


FORT WAYNE 
2M W. BwrySt 


US AECHJAN CO. 


AEOLIAN HALU 362 Fifth Ave„ near 34th St, New York 
The Larged MtmafvKturen ofMamcal ln$trmnmt$ in the World 
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LIDGERWOOD 

COAUNG DEVICES 
In the U. S. Navy 

" Without Coal our Battleships are as Helpless 
as a Dismasted Sailing Vessel in Mid-Ocean.” 



The U. S. Collier “Vestal,” fitted with the 
Lidgerwood - Miller Marine Cableway, de- 
livered under test 72V2 tons of coal in one 
hour to the U. S. S. “ Virginia,” 400 feet 
distant in tow, speeding 12 knots per hour. 
The Marine Cableway will operate in any 
sea fit for towing a battleship. 



The U. S. Colliers, “Neptune,” “Vestal,” 
“Prometheus,” “Mars,” “Vulcan,” amd “Hec- 
tor” are fitted with the Lidgerwood-Miller 
Marine Transfers and Colliers Nos. 11 and 
12 will be so fitted. 

One Man on the Collier ** Neptune** can 
discharge 100 Tons of Coal per hour to 
a vessel alongside. The “Neptune” has 
tw^ve Marine Transfers. 

UDGERWOOD MFC CO. 

96 UBERTY STREET, NEW YORK, N. Y., U. S. A. 


Recent Development in Ordiumoe | 

{Coni'hidtd irum pagr at ) 

Armor. 

There ha» been no Important advance 
In quality of armor since the Krupp pro- 
ceed of hardening was introduced about 
fourteen years ago, during this period 
the Bide armor belts of our battleships 
have been of from nine to eleven Inches 
thlckncHS To meet the Inci easing power 
of guns and ijcnetrallve effei t of projec- 
tllee, a tendency toward Incieaslng this 
thickness to twelve or thirteen Inches la 
evident, and the Bureau of Ordnance has ! 
even had one experimental elghteon-lnch 
plate made and tested with a view to 
possible future demand for armor of that 
thlcknesg i 

That the art of armor making has not 
stood still. In spite of there having been 
no radical changes In methods Is shown 
by the two i>hotographs on page 520 The 
former shows an armor plate produced In 
1905, and the latter a plate jiroduced In 
1911, against eat h of which three projec 
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proved In resisting power by (hanging 
the alloy used, a nickel-i hrotne-vanadlum 
allo) has been adopua. and this when 
sjfeelully tre.ileil producee turret and 
conning tower tops of great resistance 
Experimental >Vork. 

Much valuable Information has lieen 
obtained hj experimental firing at the 
UBS "Kutahdln" and ‘'Ban Marcos ' 
(formcilv 'Texas' ) Each of them' Is a 
vessel of small military value, but cap- 
able of affording an actual target for ex- 
perimental flung The "Kalahdln' was 
fitted with armor plate targets erected 
on her upper deck, one target repio- 
senied the side of a battleshlji. the oth^>r 
a turret barbette, and In both the armor 
plate was braced bv appropriate framing 
and structures Firing was conducted 
with a 12 Inch gun on Inmid the USB 
"Tallahassee” at ranges of 7,700 to S.500 
yards, using service ammunition, but not 
with explosive shell, as the object was 


with theoretU'al calculations The re 
suits of this test also prove d that a iiro 
jectile while In flight Is at all limes tan 
gent to the trajectory 
The 'San .Marcos' furnished a target 
for more extensive Orlng the gieatei part I 
of whlrh was conducted bv the USB 
'.Now Hiiiiipshlrc" foi purposes of gun- - 
nery training of the personnel The most 
striking lessons of this firing were 
(1) The fact that, at ranges of 10,000 
and 12,000 yards, the 'New Hampshire' 
could place her shots on anv portion ot 
the ship ai will, thus proving the accu 
racy of hei spotting and pointing 

12) The tremendous liavoi wrought in 
the "San Marcos" by the passage or 
bursting of entering shell 

Modem Submarines 

J,.,m ,m£/r hit ) 

therefore It Is apparent that none of the 
surface (dements can damage It Its nat- [_ 
ural subdivision Into tanks for submerg- _ 
Ing puriioses gives It a safety which every m 
surface craft strives for by putting In | 
doiihle bottoms There Is no smoke, no 
leaky or hot steam pipes, or any other 
ot the iiumeiouB disadvantages of the or- 
dinary surface vessel The reliability of “ 
the motive power, the Internal combus- A 
tlon engine. Is assured, and the modern 
submarine being a twin-screw vessel Is 
readily maneuvered The radius of ao- T1 
tlon of submarines now under construe- “ 
tlon exceeds 6,000 mllcjs on the surface 
and loo submerged, the maximum speed — 
on the surface being 13y^ knots, that sub- 
merged lOVa knots Ten miles Is the W 
farthest that a submarine can be seen on ^ 
the aurtacc. and Us submerged radius of 
action Is such as to permit many hours of 
maneuvering unseen and unsuspected, be- T 
neath the surface The comfort of the pf 
crow depends entirely on the weather jh 
and tea as it doe* in all craft, The mib- M 
marine may escape fro® bafttnt w4atlM' ^ 


Galvanized Rounds^ 
Half Rounds, Spikes, 
Giains— in fact ANY- 
THING Galvanized 
always in stock. 

I p* 14 

GALVANIZING 

CO. 

1110.12.14 No. Front Street 
Philadelphia, Pa. 




Maxim Silencer 


AnnaU Concussion, Reduces Recoil 
and Stops Flinching 


/oterattM CcScfof mn y mktrt n Ik* cutUxs- 

MAXIM SILENCED. Hartford. Conn. 
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Admiral MahanU Nma Work 

NAVAL STRATEGY 

Cnmrarcrt Cuhtnucra with tbo Srindplw 
wd PcKiic. <u Milflur Ot«xaoiu on U»d 

By ADMIRAL A T. MAHAN v 
This sow work, Just IssustL contains the rssai|t^ 
pf almost a IMstims's ttwly of Ac subjeot^ tft,. 
jbe worM> leremost autho^y on nasal nuRRMoi' 
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The Edison Storage Battery 

“Built like a watch but as rugged as a battleship” 

AS GREAT AN ADVANCE IN WORLD PROGRESS AS WAS THE 

Edison Incandescent Lamp 

Tremendously superior to all other storage batteries because: 


h embodies an entirely new and 
correct principle. 

H is ligltier and vastly more 
daraUe. 

Excessive vibration and concas- 
sion do not a0ect it. 

No damage done by prolonged 
and oft repeated overcharging. 

No iiyury from remaining idle in 
a charged or totiJly ttischarg- 
ed conddion indefinitely. 

Extremely small loss of charge 
while standing idle. 

Contains no acid, therefore no 
add laden gases evoloed. 

No iiyary to metal work from 
gases. 

No personal discom/ort from 
gases. 

It prevents asphyxiation of a sub- 
marine crew in event of pro- 
longed enforced submersion, 
because of the athnity of its 
solution - potash - for carbonic 
add gas. 

Short-circuiting does it no in- 
jury. 

It mamtains its capacity for many 
years. 

No buckling or growing of plates. 

No plate renewals. 

No shedding of active material. 

No sediment in jars. 

No cleaning of jars. 

No brealdng of jars. 

No sttlphation or corrosion of 
parts. 

No expert attention required. 




It has changed the entire aspect 
of the electric pleasure vehi- 
cle situation. 

It makes the electric truck a 
proBtable investment by elimi- 
nating battery repair and 
renewals and ensuring relia- 
bility. 

It banishes unsightly trolley wires 
for street car propulsion. 

It makes the electric locomotive 
a safe proposition in mines and 
powder mills. 

It renders expensive railway ter- 
minal electrification unneces- 
sary. 

It changes taxicab operation from 
loss to proht. 

It solves the train lighting pro- 
blem. 

It has added new itie to country 
house lighting. 

It practically doubles the strategic 
efficiency of the submarine and 
will outlast any boat in which 
it is installed. 

It can be relied upon for power 
in emergency, for illuminat- 
ing magazines and handling 
rooms, hoisting ammunition, 
operating turrets and laying 
guns. 

It is dependable for sight light- 
ing and gun firing, even if 
charged only once in six 
months, and is the only stor- 
age battery made that will 
stand up to concussion of gun 
Rre. 


IT WILL OPERATE YOUR KLAXON HORN ONE YEAR ON ONE CHARGE; WILL LIGHT YOUR 
CAR, RUN YOUR IGNITION SYSTEM, FURNISH POWER FOR YOUR ELECTRIC 
SELF STARTER AND LAST FOR MANY YEARS. 

Manufactured in Sizes from 1 Ampere-Hour Portable to the 15,000 
Ampere-Hour Submarine Types 

We ere running an interettinf continued story on the Edison Storage Battery Development, Theory, Construc- 
tion, and Application, in the adverttsing columns of tfie Army and Navy Journal, Beginning with the weekly 
issue of October 21, 191 1, and addressed to the personnel of the Army and Navy. They are of general interest, 
judging fnmi the widesprmul favorable comments we are receiving. 

APPROVED; 

, b EDISON STORAGE BATTERY CO. 

ORANGE. N. J. 
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POPE QUALITY HAS NEVER BEEN QUESTIONED 


^fter you fiave satisfied 
yourself tfai the 

Pope-Hartford 

Jff^s no superior 
in any feature 




Consider the price- 


Pleasure Vehicles 
Three Ton Trucks 
Public Service Wagons 

CaUloguet on Roquett 


I 34 YEARS- EXPERIENCE IN THE MANUFAaURE OF HIGHEST GRADE MECHANICAL VEHICLES I 


ALCO 


65 Per Cent of all Alco Truck* are 
Owned by Million-Dollar Companies 


Alco TnukK arc Hc-orrlcrs 


B \Ct ronrcrtis own Alco Trucki Thi« nns tli< lof^Knl rcasoninn upon 

— l)i>C ( oiu'criis like the Ain< n- whidi iiiarlv every hin)(li hiKioiii- 

iiin Ivxprtvh CompHin (>iilt piinv iijadt Aleo pun Imv 

U, tu.l.iK roni(«ii,j . H.rn II Manu- p„„lmseevvry 

fa, I t ,, , husorderea „e>r« 

, rs, .SunulHra O. ( o.np,u.> , Sluger j 

S u ,MK Machine ( on.,mn> 

Iligiornimni. s.llkehiKiuen.don t Tnii-hi trtrn jiurehatad tm nieh rfp$at 


[iMims mild 111 HraUiitreet's iit paiiieH, (it per uni, PBcki rn, i't 
M ,IMKI,IKKI or liiori p< r cent. Hrenerh, 50 per leiit — 

111 onlv imliir.il, forthe Amer- **'<> S'e !''»» of busiiientnii whuh 
ii.in l.i.(oinotn< C ..ni|iHnv m iUelf motor trucks are iiioal uxed lod«> . 

II lug < (iiiipjun ( iipitiil (LSII.ISKI.IKS) tLe^ierit urden. spuik with elcHjucnt 

And (it ( iiiisiderihli triiiisjKirtiil ion criiplKisis of satlstied ouners — 
ex(Mri(iu( — (lilting bin k to IH'ti stronger than mure cliilras — pinrorful 
l!iiild(rv (if .'■(O.IKKI l(,(oni(itn(s t< Htimonmls. 

Knoii Mig tins, thi s< lug ( ornpiinies These are eouipelling facts. They 
felt that llii \niiruan I .(h omutiv e (, II the 'iniKllcr business man that 
('oni|Minv (lag/g 1(1 build a giKMl truck |„. avoid an unwise puribast if 
It bad ( T|1< ri( m e no oiu i Ise pos- )„ ^ |(.(.tB the Alco 

n\d?(’;u'ip!;i'entVa,r<lrgl;,M^^^^ "T. 

ready at work Wb, tiu r or not It deterudne the verdict. 

rtvdiv had built a gissi triuk must Our new biKik is full of vital fiu ts. 

be iletormineii b\ to tiwl servni Wnie for il tialay 

AMERICAN LOCOMOTIVE COMPANY 

188f Broadway New York 


TlSlf ‘ wo.000.000 


by remaining under the eurfsce. TWs essj 
actually done by the “Bnappw" in 1*W. 
when she tvsmalned on the bottom oA Bos* 
ton Ldght Vessel In seventy feet of water 
for 12% hours 

The invulnerability of the eubmarUM 
Is well nigh iiorfect. fn Ite approach, 
after sighting the enemy, lU Invlelbllity 
affords better protection than any armor 
or wateriight subdivision that has been 
put abroad a surface veesel. The ex- 
posure 01 as much as five feet of one 
or more iierlsiopes. each six Inches In 
diameter, is noeessary. In an attack, tor 
periods of two to five minutes, although 
with that amount of tho periscopes ex- 
pueed there Is still fourteeu feet of water 
over the hull, which is ample for pro- 
tection 

The armament consists of the torpedo 
lube and the torpedo. History teacbM 
that the gun has always decided the na- 
val battle, and admitting that to be true, 
may there not be a change In the char- 
acter of the gun? It is a very simple 
nuttier to doflignate a toypedo tube as 
a gun and a torpedo as a projectile. In 
fact tbe similarity Is so marked that it 
Is surprising that they were not so 
named at the beginning 

|g;i the world become imbued with the 
belief that In the modern nubmarlne there 
is Dothlug wonderful, weird, or unusual, 
and that duty aboard U not a hazardous 
undertaking, and a new ora In the devel- 


A G«o^phical Excursion Acroas 
the United States 

I T IS announced that the American Geo- 
graphical Society, which celebrates Its 
jubilee next year. Is planning In conoec- 
ilon therewith a transcontinental excur- 
sion for tbe purpose of geographical 
biudy, In which delegates from the geo- 
graphbal societies of other countries will 
be Invited to paitblpate Tbe parly will 
be ' peisonally conducted" by Prof W M. 
Oavis, of Harvard, who has lately bad ex- ‘ 
perlente In carrying out similar under- 
takings In Kurope It Is expected, also, 
that the American members of the party 
will, BO far as they are able, act as guides 
for the foicign visitors. While the nat- 
ural feaiuroo of Hie landscape are to be 
the pilndpal objects of observation, at- 
tcuilou will also be paid to tbe agrlcul- 
luial and indusirlal development of the 
country 

It is expel ted that tbe excursion will 
loave New York some time In August, 
1912, on a siwciul train, and will spend 
six or seven weeks In traversing the 
(ouniry The Itinerary, as now planned, 

U to Include, among other points of In- 
terest, tbe highlands and gorge of tbe 
Hudson, N'lagara, tbe shore-lines of old 
lakes In Ohio, the southern end of Lake 
Michigan, with Its artiflilal outlet Into 
the Mlsslssliipl system, the upper Mlsgis- 
Blppl and Missouri, tlie Yellowstone 
Caflon and .National Park, the Rockies of 
southern Montana, the Cascade Range, 
Seattle, and Puget Sound The return 
will probably be made by a southerly 


Firfiing With a Steam Pump 

O NK of tbe most singular flsbing de- 
vices Imaginable was discovered by 
accident In Franoe. Though extremely 
simple, the system Is revolutionary 
A pond on the farm of La Marlequette, 
bordered by rocky shores, was drained 
one year by the aid of a steam pump. 
Each stroke of the piston drew up twen- 
ty-five gallons of water and the pond was 
emptied In a few hours, and not only 
wae the water drawn oft, but all the 
fishes also were transferred to a new 
element 

This was a revolution. The ownera of 
ponds In the neighborhood followed suit, 
and the proprietor of the pump made a 
specialty of this sort of work. He "let" 
one of his pumps, modified for the pur- 
pose The peasants of the region called 
It "the fish pump" Bach stroke of tbe 
piston brought up torrents of water, in 
which were fish and crawfish, together 
with mud and dfibrU. 

One t)ond of several acres was cleared 
of fish at an expense of 8« franca, or 
|7 20 The process was logenloua, but 
as one oannot have his flab and «M it, t«o, 
and as such rapid oonsumptton wonM 
bays led to agually rapid agtambmUon, 

jMmmim <o m 


(a<t. u.s.yM.os.> ■ 

PROOF \ 

is a proef, nof n cbtft 

It is tbe only proof that will make any 
cloth ptrmantHtfy rainpnff unthaut tie um 
qf rubber. It permeates every fibre of the 
yarns of which a cloth U woven, render- 
ing them BioreucUy rain proof. 

This proof prevents a cloth from becom- 
ing wa«Br4ogged, soggy, heavy or wet 
from rain, snow, fog or dampness of any 
kind. It is pwnanem, contains no rubber 
and does not change the appearance of 
die cloth in the least. 


TWs dtcular registered trade 
mark is stamped on the back 
of every yard of 
“Crarenette" proofed ciotW 


Fitr furt/ttr iit/brmatieM n/rtte lu. 

l^ to s a aiafl b i@.gCi 

•cSwT.H.MMibN.A KY.<NHM.10eFiflhAvw 


worn Jaegar Umksrwowr ' 

do not need to be told 

of 

its ment.s 

The few who 

have not 

-should lose 

no 

time in 

(lopting it, as 

it 

benefits j; 

Kicket as well 

as J 

1 healtli 1 
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Hupmobile Long-Stroke “32" Five Pauenger Touring Car— $900 

FOB Detroit, UK Uidiiig ec|ili|>nicnt of witulshtrld, lim|>8 ami oi) 

lampt, loiili. ami Imm lliiec apeecU forwauf and re\ir-.e, slidiim Kiaii Fmir 
tyliiiilir iiioiiii, ini h boic x 1 li siroki BumK ni.iKMetn Jltt.-imli 

wheelbase 30 x 3 ‘ ^ im. h tin s Color -Oamiud Hupinobdc blue 
The m w touniig rar will be fir ,t cxitibitt dat tlic ( iiand t Vnir d I'alai e, New Votk, 
Jail 1(1 17, ami bubscijm iitly at the pruit ip.d aiitoniobdc sIiowh thi(iii)2hout the 


HapauM* RankM-tTBO y 


AUTOMOBII.t•.^ 


AUTOMOBiLCS ANd MOTORCYCLES. 

A.UTOMOBII.R8, CKkOO apt U 




BUSINESS opportunities: 


‘£gd^S\rS«riS2'SS. 


A totedly new idea of what 
you ought to get for $900 

A new and larger Hupmobile which immediately thrUsSts upon 
your attention a sScore of tatigiblc superiorities which set it in 
a class apart from cars of its price. 

A five- passenger Touring Car for $900 which rejects every char-^ 
actcristic of commonplace construction; and makes clear its 
invasion of the field above that price; by points of difference 
and departure which no motorisSt can mistake. 

Evolved out of the experience which has built thousands of the 
Hupmobile Runabout the quality car today, as it always 
has been, of the runabout class. 

Designed by K. A. Nelson, Chief Kngineer of the Hupp Motor Car Company 
since Its inception and designer of the original Hupmobile Runabout 
lo hnn and the skilled shop organization which he has continuously main- 
tained, we owe the inimitable lines, the marked simplieity, the efficiency 
and the high quality of workmanship incorporated in the Runabout. 

Impressed with the same strong individuality as the Runabout; and still further 
removed from comparison by: 

Firtt, the .mall-We, long..troke motor. Second the body desitm and coiutruction which attain, the 
purpose of the under.lung and avoid, all of lU diwdyantage. ; and Third, the AnwkalSItio^ 


Dfw. HTwy flno WAOU ft. ll’ootft I 

IN WNTOE8.— * eopF of ro«r Mt«ot to im ftod 


HELP WANTED. 

1.0CAL RBrRmaNTArlVX WANTHO.-Bpl«iiaM 

^rlDR hiiiitn.M wllbont «i») tMcome UwlsMsd. 

PATENTS FOR SALE. 

BASIC PATSWT No.»f(«nofi,“InB«.|)lMi«utt«L" 
JifAP*"**’® flPB blTMllWl No MMO- 


PROPOSALS. 

Jcih* c No.emh.^ V 1(1)°* 

lir*.'' ‘.V*"!; '''f Skwil kit/ jndl.n 8^(K)l,%ath 


' 'O', III® l»>J>bnT0»»r»t 

nil At lb« Mbnot. Pot fA----- 
hii y ixirlntwiaeiii of tho 
ipia Ctif , South UakotA. ( 


CnlnrAdo. me a 

Uiilleiiii. Uliiiii 

Ac»ulh I>Akl>tA t 
Intti^ Wereboi 




REAL ESTATE. 

reSiS,' 


WANTED. 

•M!enuia"in~ir.«'®SiS?^rj£.'' P*t*»t Bneint. 

rurf^TSow 

^WANTKD-tln. obemmtAt |« OP per dleni 

{:s M-Ss: 

f f?*? '“"T A oompeiitmS mmS! 

i^K***t*.' '"xiona. ItKlUn Ui 
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purpose or the underslung and avoid _ __ _ 

after close study abroad, of invaluable engineering principle. onti^Jynew‘to“thii”c^i^^ 

These hiL’hly spm i.ili/ml iraiuits speak so plamly of [jfeatcr Valves enclosed by pressed steel 
strnctuial soiiiuliuxs , mure piocitssive einrmeennn 
priiinples; aiu) lostlitr and more (aretnl shop practice , 
that It is obmnis, they proclaim a product without pre- 
ccdfiit at the price 

Small-bore, loiiu-strolce motor ~.n.4x5j 2 inches more 'transmission gears of 40 H P size, 
pullmtj power for mouiitam work and heavy roads, 4 to 
50 miles of speed, ability to pick up quickly without 
fcelinu the weight of the car, or throttle insuntly to a 
walkinc gait 

Unit powjr {flant 

Cylinders cast en bloc, with three bcannn riankshaft (found 
only in other cars sellmt! upward ol S25(IO ) instead of two 
Bearings extra large, having broii/c back. Babbit lined. 

Hupp Motor CarCo., 1233Jfi£|«^ Ave., 


, , - cover, keeping oil in and 

dirt out noiseless, minimum wear, minimum adjustment. 

'Thineen-mch multiple disc clutch, action pcltivc, smooth 
and easy, 

slowly and guiedy. 
full floating rear wdc. amply strong for a seven passenger car. 

Aluminum crank and gear case; drawn steel used in pvt. 
where lightness and strength arc requuite. 

41x8] Photogravure Free j 

Write for detailed dcKrnprmn and the 43^8^ ph.itogtavure 
of the new touring car » - « v 


MISCELLANEOUS. 



INQUIRY COLUMN 


w^no sbAn. ror tbu » 
Wbw. iMiMifAatarAri ( 


'^ii^w«notAOlQ» tbbte amhU 

Irlnr tb* lol'innAilini. 'rhen 
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MOXN «e cw.Vina. 











iber9, t«ll 


SdfilfflFlC AMERICAN 


®arr?0|j0niienrf 


IThe extort are not responHble, for ataicmentt made in the oorreepondenoe 
foIMnn. Anonvmout eommunicationt cannot be considered, but the names of cor- 
fetpondents will be uHthheld when so desired ] 


The Dicfld Enirine and the Ameri- 
can Merchant Marine 

To the Editor of Scibniihc Amkbican 
In a recent laeue comment was mi 
In your oolumne on the failure of the 
American Inventor to keep pace with hie 
European rival 

In the Issue of October 7th, a very In- 
teresting article appears on the Diesel 
engine and Its economy over the steam 
engine, especially when applied to ocean- 
going steamers 
One of the remarkable, as well as re- 
grettable conditions, as far as our ship- 
builders are concerned, is the indiffer- 
ence displayed to improvements in bull 
and motive power, particularly motive 
power, that have appeared In foreign- 
built tonnage In the past few years 
Foreign steamship builders are experi- 
menting with the producer-gas en^ne, 
seeking to ascertain Its economy as com- 
pared with the usual type of three-cylin- 
der engine used generally in steamships, 
the oil-burning motor marine engine has 
been given a long test by foreign marine 
builders, and several steamers to be op- 
erated with gas engines are to engage In 
the trans-Atlantic trade this coming year, 
and possibly this fall will see one or more 
gas-driven ocean liners beaded for our 
shores. These steamers that promise to 
run across this year will be passenger 
well as freight 

Eiurope has no oil or fuel. It has to 
be Imported, while the United States Is 
the greatest producer of oil In the world, 
and yet our shipbuilders lag far and away 
behind the foreign steamship builder In 
applying the oil and gas engine to marine 
service 

It Is fair to speculate on what causes 
the paralysis of the American shipbuilder, 
and one of the apparent causes Is that It 
Is shielded too much from competition 
The coasting trade— and by the coast- 
ing trade Is meant every port In the 
United States and Alaska— from Eastport, 
Me . on the extreme northeast to farthest 
Alaska, in the northwest indudlng Porto 
Rico, Is called American coasting trade, 
and only Anierltan built vessels can en- 
gage In the trade now, this gives a 
monopoly to the shlpyai-ds of the United 
States, and shielded from foreign com- 
petition tbe necessity for developing new 
and Improved types of engines and steam 
ers Is not found ne<e8sary 

As to seeking to compete with the for- 
eign builder In the steamship trade of 
the world, the American gave that up 
long ago; the only way that he 
to get even tbe smallest footing In that 
trade. Is for the government of the 
United States to pay him for making the 
attempt 

This attitude Is the more surprising, as 
we make iron and steel far cheaper than 
can any other country In tbe world, while 
our exports of Iron and steel the past 
year have been of tremendous volume and 
the competition of foreign nations In 
these articles Is of no avail against the 
American manufacturer It la also true 
that the report to the Stanley committee 
made by the United States Steel Corpora- 
tion showed that It sold steol plate/i $8 
to 111 per ton under the domestic prices 
That, evidently. Is one reason why our 
shipbuilders cannot compete with the for- 
eign builders; that condition can be 
remedied by putting steel and Iron on 
the free Hat. and with those commodities 
free, independent yards would be started 
that would not bo so conservative in ap- 
plying the most modem development in 
mgrtne engineering to ocean tonnage 
The Panama canal will be opened In a 
eoQble years; already one American 
line -4 b to bid on the contract offered by 
the Foetmaster-Oenerai for a line between 
the American and Paetllc poru of the 
Uftited atatet, and already It U given 
oat that tbe eteamers this line will re- 
'ttutn to oaryy out the contract if lecared 
ttt Ihe cwadty of our coast yards,! 
tWitalrttted wkh the government 
•wa- ' ;!|P»lsQwr govemment rontraete 
' itdorod only on a different 


a tremendous rate. Alaska has mineral 
stores that will keep a mighty fleet busy, 
to say nothing of the trade between Hono- 
lulu. Philippines and the Unlteu States 
It is true that tbe Philippine carrying 
trade la not yet confined to American 
built Steamers, and It Is lucky It isn’t, 
for there is no American tonnage to-day 
that would engage In It except at pro- 
hibitive freight rates 

If ever there was a time propitious for 
the restoration of the American flag to 
the deep sea trade, it Is now. The 
development In marine engineering wiU 
make the vast foreign tonnage built up 
to the present time practically obsolete. 
As stated In your Issue of October 7th 
the economy of the Diesel engine Is so 
great, that no coal-burning steamer ran 
compete with the motor-driven And yet 
we have still to learn of any Interest 
being taken In this new marine departure 
by any American shipbuilder It was the 
same with the turbine engines We fol- 
lowed far behind Europe, even In the 
experimental state 

We Were far behind Europe In taking 
up the automobile and the airship It la 
true that we came to the front with 
rush, and we may do so In sblphullding 
eventually What our Iron and steel In- 
dustries need Is, less coodllng bv the 
government, the stimulus of competition 
will enable us to achieve a place in the 
deep-sea carrying trade of the world 
that subsidies will never secure for u 

And again It becomes appaient that 
the tonic of free ships would be of Im- 
mense benefit to our deep-sea foreign 
trade A tree ship bill now would allow 
people to Invest In these modern 
motor-driven ocean steamers and estab 
llsh the American flag In tbe carrying 
trade of the world, and the old bugaboo 
of the American wage scale would be of 
little consequence In this type of steem- 
aa the coal heavers would be a thing 
of the past 

Chicago, III Charlbs Dspesee 

Nitrogen and the Soil 

To the Editor of SoirntivK' American- 

■elpt of a copy of the letter 
of Drs Lyon and Blizell of Cornell Unl- 
-erslty 

Tbeli contention that they wore the 
first to announce the fact that non- 
legumes may secure a supply of (-omblned 
nitrogen from legumes (when the two 
growing together) should be quail 
fled According to their own admission, 
their first article was received bv the 
editor of the Journal of Industrta] and 
Know enng Chemistrv on April 21st, 
tfllO. and appeared In July. 1910 The 
Inclosed letter from Prof A D Hall. 
Director of the Rotbamsted Experiment 
Station, and editor of the Journal of 
Agrir ullural flrience. will show you that 
my article was received by him In August 
early September cf 1909 Unfortun- 
ately, however, the Issue of the number 
of the Journal of Agricultural Science 
eontalnli.g my arth le, was delayed for 
more than a year, and the arthle In 
question appeared In print, thcrefon'. In 
1910, Instead of 1909 In this article of 
mine, I state dlstlnrtl; that the non- 
legumes, separated by a porous wall from 
the legumes, were able to obtain very 
roDsIderable quantities of combined nitro- 
gen Furthermore, the photogrtvphs show 
distinctly the benefit derived from the| 
association I did not submit analyees, 
even though those had been made, since 
I did not regkrd it necessary to submit 
figures In a preliminary publication Fur 
thermore. the bulletin puMished by Drs 
Lyon and Blssell, and entitled "A Here- 
tofore Unnoted Benefit from tbe Growth 
of Legumes” Is dated March, 1911. In 
other words, this was submitted to the 
printer several months after my article 
In the Journal of Agricultural Science 
appeared In print According to the ad- 
mission of Drs. Lyon and Biuell, the 
number of the Journal oontalning this 
article was received at the Cornell Uni- 
versity Library in October. 1910. Hence, 
they were not lustlfled in designBtIng 
tNlr buDsttfi as they did by the title 


What Motor Trucks 
Mean 

B F you are not using motor trucks, 
we take it for granted that you do 
not understand the benefits to be 
ed from them. Possibly you have 
the wrong viewpoint — perhaps you have 
been making t(X) many comparisons with 
the horses and not really investigating 
what the truck meant to you as a machine 
to perform certain work. The individual 
or firm that has a better delivery system 
has an advantage— the kind of business 
doesn’t matter— service is appreciated 
universally. If The White Company can 
place in your hands a more efficient means 
of making deliveries, they have given you 
an opportunity of extending your field — 
of broadening the horizon of your product 
— of making good — where you had been 
unable to go before. 


White Trucks Known for 
Performance 

) into any large city in the United 

J States — ask the men who have the 
largest delivery problems, to see 
tthey know about these White trucks. 
Almost regardless of whether they own 
them or not, you will find that they know 
their record for splendid performance. To 
the man about to invest in trucks, a list of 
White owners will appeal as almost a 
directory of the big business men. They 
have invested their good money in White 
trucks and their endorsement is the fact 
that they are continually increasing their 
equipment. No one buys and buys again 
the thing that fails to stand the test. We 
could tell you why — because it is all in 
the designing — in the building — in the 
care we take in the production of the 
truck. The important thing to you is that 
they do perform — that White trucks 
satisfy their owners — and, therefore, must 
be the kind that you want. 

1500-lb. delivery wagons, Ij i-ton, 3-ton 
and 5-ton trucks — all with a universal 
type of power plant. 


Let us submit a solution of your 
delivery problem. It will 
entail no obligation 



The White^^^^ompany 

838 East 79lh Street, Cleveland, Ohio 


SCIENTIFIC iMIRICiffl 


Poultry Secrets 
Disclosed 

We offer to all poultry raisers the essential knowledge and 
secret methods of manv' of the most successful poultry men of 
America. As a rule these .secrets have been guarded with 
extreme care, for it is on them that the great succe,s.sc,s have 
been built J'hcy have cost \ears of labor and thousands of 
dollars. They will cost Y(3U onh a tnffeand a few minutes 
to write us. 

How We Obtained These Secrets 

Mich.icl K Ho\tr, .Associate l•.<llto^ American Poultry Advocate, has 
had exceptional opportunities and the closest friendship with poultrymcn all 
mer tile country I hey have freely told him many of their most jealously 
treasured secrets, many others we have bought, and this scattered material, 
together wirli several of Mr Boyer’s own valued methods, has now been 
collected in Ivook form It must be cleaily understood that every secret 
printed has been obtained in an honorable way. 

"Poultry Secrets” 

First published in 1%8, this collection of the carefully guarded secrets of 
famous poultrymeii created a sensation in poultry circles It has run through 
thineen editions, and is still selling .it a lively rate 

CONTENTS READ WHAT PURCHASERS SAY 

ttCSETSOFFOWLBRUDIKC Bv.rnh,n, . S«c« o( I received Farm Journal and "Poultry 

S^r<5 o('AliVn.tInIi h^iy 5.?^'’ both 


SECRfTS OF FEEDING Serret of Feeling C»iiu D> 
Woodi Uvmg Food Secr« Fardini Liuevd MmI 
FmJini Mr.l .nd Sail fr.ci.. i Sail Secirt B.ac 
keobury i Secret of Scald^ Oits Chtrroel 

Gfit arnl OvMer SMb Secret ul Caffet) Feed Seciel 


)^en Secret of Succesihj] 
Motilhng /immer i Heeffi 
^ Secunna Forter Moiheii 


Ottfki Dying m SK 
How tu hIiATo, 


EGG UCRETS Brown i Seer 
ot Prewi Vina F get Secret. 
KiUmi ll,e f-ilTilr o( Ll« 
Secret o( Obtaining Winn 



You certainly give a fellow ever hii money a 
worth Andrew F C Morey, Utica, N V 

I purchaied a copy of “Poultry Secretr ' 
nnd find many helpful ideas in a. especially Dr 
Wood I Egg Halchin* Secret 

fVlri F T. Darnell. Westfield, Ind 

By putting within out reach these " Poultry 
Scaet^ ■ you ate doing a mote philanthropic work 
lh*n giving almsor endow. 


It possible lor ua lo meke 
both ends meet 
L Boyce, 

Milwaukee, Wis 


MARKET] SECRET] Jodains 
the Agr .t 

Sect™ .t I rlrrvTI^ Broilrtl 


take that (oi my copy if I 
could not ^ another 
Robt F Kjngslaiid, 
MonIviTle. N j 


try Secreti.” also arnved. 
all of which I was very 
glad to receive end have 
been greatly iniereatrd in 
reading tame, and think 
you are doing a gloriout 
work in diffusing aucii valu- 
able knowledge lor a o 


s^:r;r.''Tr."l- 14th EDITION 

SKovs hirtU i imlmi » kburv and I oongtdef 

NOW READY 

crat ol Addins Lrh.b, bTfar li iht „ 

Up-tO^dat* ^ , 

fm Eailv Fall SUv.. _____) Marine, III 

Profately illustrated, with many fine drawings and diagrams. 64 pages 

Have you use for auch a book T Then read the Offer below. 

The POULTRY SECRETS BOOK iv soM m i lUMlnn.itKiii « uh the F4irin Juuinal, PhiUdcIphia 
The FARM JOURNAL i-- the .tuulinl |Mpn flit rvi rviiiH wlin lives in or near the country, 
or ever tmi, oi evn cvpcriv 10 ,X |MrlKularl\ firu poultry ili|iaitinrnt, more valuable 


AMERICAN POULTRY ADVOCATE, il 


lyth year I^fferomcd 
State* Well edited by 
Hai a guaranteed ( ircul 

SPECIAL OFFER ' 


ircr, jiublitbed at Svta- 
•vibiicriber Now in its 
ibllshcd in the United 
sitiail pouhry raising. ' 


I tonthcomlng buIIoKlo) that the bUMOdal 
effect of legume* or noa-lecotiM> wu 
noted and recorded many years ago; In 
fact, empirlnal observation* on this sub- 
ject were recorded more than one hun- 
dred year* ago tn English book* on agri- 
culture Hence, the writer does not claim 
that he was the first to observe this effact. 
Nor are Lyon and Blssell Jtutlflad In 
making this claim for themaelve*. It 1* 
the contention of the writer that he was 
the flrirt to demonstrate In an exact and 
eclentlfii way (by properly controlled pot 
experiment*) that diffusion of nitrogen 
compounds, out of the roots of legumes 
takes place, and that theee nitrogen com 
pounds may diffuse through sandy soli 
and through porous earthenware, and 
may be absorbed by non-legumea eep 
arated from the legumee In thla manner 
JAt-oB O. Lipmam, Director. 
New Jersey Agricultural College B!*- 
perlment Station, New Brunswick, N J. 



•nwDasaimawsmsesUWtkstsWiffsrsliaaMhiffBkste’ 

SCALE 

pUys boVoc mth a boilDr aad digi dsop iato His ooaf 
pde. 

And you em'l petmnt seale hoM {onaiog by tU 
use of chemtcals 

You must remoM it by a iiMchaaio*! eWuM. 

Tke Dean Boiler Tube Qeaiier 


AMERICAN POULTRY ADVOCATE, 175 H<i4|kiu BWek, STnoMsHX 


To the Editor of Scibntifk' Ambbican. 

In your issue of October 2Sth, 1911, 
under the caption of "W )den Shoes," 
the United State* Vlce-Congul at Amster- 
dam, Holland. I* made to say that Lan- 
caster County. Nebraaka, Is a large Im- 
porter of wooden shoee from Holland. 
FOr the benefit of your readers, anu par- 
ticularly the enlightenment of the Hon- 
orable Vlce-Con*ul. we would like to 
have It understood that Nebraska Is thor- 
oughly clvlllred and we have the loweat 
percentage of tlllterateg of any State In 
the Union The United State* Custom 
House wa« opened In Lincoln twenty 
year* ago. and a search of the record* 
of Importations fall* to disclose a single 
shipment of wooden shoe* for any firm 
In the State 

You might be Interested In knowing 
that the largest wooden (shoe) sole fac 
torj in this country is located at Colum- 
bus Nebraska, sixty miles north of Lin 
coin, and that the entire output Is con- 
sumed In the territory lying east of Ohio ‘ 
and north of the Potomac River 

W 8 Whittyn, 

Secretary IJncoln Commercial Club 

Lincoln, Neb 

LieuC Rambaldo— The End of a 
Promisinsr Career 

S OME months ago the Scientific' 
American mentioned the daring 
project, (oiuelved by Lieut A E Ram- 
baldo, of the Dutch navy, of exploring 
the interior of New Guinea by drifting 
over It ill a balloon This plan found 
many warm supporters In Germany, 
where It was chiefly promoted, but bad 


Recently news has been received that 
Rambaldo met an untimely death In 
Java on August Glh, while making a 
balloon voyage, In company with Lieut, 
van Steyn, also of the Dutch navy, from 
soerabala In the direction of Bemarang. 
In attempting to make a landing In a 
forest. Rambaldo had climbed Into the 
upper branches of a tree; a sudden up- 
ward movement of the balloon pitched 
him to the ground, while hts companion 
was carried away In the lightened bal- 
loon His lifeless body was recovered 
the following day Van Steyn effected 
a safe landing 

Rambaldo. who was not yet thirty- 
two years old at the time of his death, 
was an aeronaut of the type that is com- 
moner In Germany than elsewhere He 
was a keen student of the new science 
of aerology, and spent many months In 
studylnfc the methods of upper-air re- 
search at Llndenberg Observatory and at 
other aerologlial stations. Subsequently 
he made a long and valuable series of 
kite observations during a cruise to the 
West and Hast Indies on board the Dntch 
manof-war "De Ruyter " Having been 
ordered to duty In Java, be founded an 
aeronautical society In that colony, and 
took an active part In Inaugurating 
the aerologlcal work of the Batavia Ob- 
servatory. the brilliant results of which 
during the last few months have added 
much to our knowledge of the upper at- 
mosphere 

At the time of bis death he va« plan- 
ning to return to Europe to take a oetme 
la aviation, and hat] recently publJuked 
. in the Oennan aerouautloa] pms the 
/ outline of a project for tatepdiiellMI 
«n mm 


C6CRZ BINOCULARS 

m ST^ffiARD » 

QUALTIT JK 

in ARMY and NAVY 
circles thro nd s on t 
ffceweria 

l 9 


C. P. GOEHZ AMERICAN OPTICAL CO. 
an Eart Utk 8<y— t. HEW YOWC, N. Y. 



I®*’' &t. iampB 


Print Your Own 


IWm-WOMOCRFULM 

ttaaffM4HMt Safety f 1 

fMOh - (■ b M luatan. I 


A SPLENDID CHRISTMAS GIFT 

If rT'riiii 

A«ffopUii« 


Coi*yl««iiunn*.n«ir<n — iU)l« wng Mw m 4 RfeO* 
iMthMUoM TDianlytii Si-M.iMMuddoOnliioil 

2Sc T* !Stg 25 1 Catf iS” "" 

C»»>»l«i« »wwrt«U. u.dy Ip < wntUc «iUi sl>n >nd MM 
IMfrutSDu at I foot Modrl SMlM MouOUjP 

Nc.A.WaardMpiMiiflaMsia|TiS 
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SCIEMUFIC AMERICAN 


The Standard Railroad 

OF 

America 


Railroads are known by the 
service they render. The 

Pennsylvania Railroad 

has gained its title by always giving its patrons the 
best that can be provided — the best kept and 
protected roadbed and track, the newest steel 
equipment, the most satisfactory dininc car service, 
and the fastest time consistent with safety Its 
standard is exemplified in the 

“Pennsylvania Special” 

which makes the less than 1 8-hour run between 
New York and Chicago with clock-like regularity 


Leaves New York - - - 4j 

Arrives at Chicago - - - 8. 

Leaves Chicago - - - 2. 

Atrives Now York - - - 9. 

The New York portal to this splendid s« 


KEW BOOIB, ETC. 

Thk UNirKD Stateb Navy, A. Handbook 
By Henry Willlajua, Naval Constructor 
U S. Navv New York. Hanry Holt 
t Co , 1911 22S pp. Illustrated with 

numerous half-tone engravings and 
line ruts Prlee, $1 60 
A ns\sl oonstriirtor, tborc all men. Is fnr- 
nlshi'd for tlii- task of telling the layman Juat 
the very things he wlahes to know about the 
tlnlteil Ktiitea Navy For not only ll he ah 
Bolutelv fanilllnr with the conatniellon of the 
ehlpii from keel to Are control platform , but, 
due lo bid having apent aeveral yeara at aea 
In perferting hlinaelf for hla profenalon he la 
thoriiiiglilv ncqualiited with the operation of 

offlfiTH and mi-n both ashore and afloat The 
author wna prompted to write hla book after 
nnawerlng many of the letters which carac to 
the Iieiiartmeot fe<iueatlng Information re 
garding the Naw The work 1« Intended pri- 
marily for llie Information of peraom having 
aome Intereat In naval alfalra — and Mr Will 
lama haa aiicceeded In wrltlnjs a book which 
doea thla without bring t<m technical The 


Hfatca for iriformptlon regarding the ahipa and 
the aervtce Tin work has been well done It 
opens with a brief hUtory of the Navy Then 
follow (.hnplera on The Navy's llrganlintlon . 
The Navi'a I'craoniivl , The Man-of-War In 
roimnlaalon ITie DIITi rent Olaaae* of Bhipa . 
A Deacrtptloo of the Kquipment, etc, of Our 
Blitpa ; nigh Exploalvea under wlileh are 
treated mines, torptaloea, and aeroplanes , The 
Dealgiiing and tiullding of a Warship and the 
nrvdoek The work cloaea with a chapter on 
“Tlie National Iiefenae " In whhh the para- 
mount liiiportanic of an ndequate navv la 
elenrlv pro\ed We give thla work our hearty 
(onimendattou 

Tiik CoRRirw A Diary of Napoleon’s 
Life In Hla Own Words By R M 
Johnston Boston and New York 
HouglUoii, Mifflin tt Co 626 pp Price, 
$1 7.6 

Thla book la to Iw welcomed aa a distinct 


'inventgnaitlnHM# 


ins ftN«w 

Sa'SSMSKSfflSESBlS 


SfSigSft 

t».Variou>Vava 
A Prsasnt AvA 


fl-KIIT HOMt lUltA^r mOVlD HAI'S 

Stories of Useful fanreutioiis 


Sixteen “true stories,” si 
ptngteaa as shown in mi 


iries of human 
n*i making of 


Pennsylvania Station 

one blixik from Broadway at 32d Street, which 
typifies liy its simple grandeur the excellence and 
high character o( Pennsylvania Railroad service 
throughout 


\a)uab!e addition t 
H of bl<hi;ru|)hl( al 
I «bo Ilfs^ and chare 


lor of Napoloon I Id 
ru#‘ of thal 

of tho i'lKhfeonth and 
lio hUtorlnn and hlo- 
tplid man) points of 
all. tho iiioMt effpitlTp 
In touch with Nnpo 


THE EDISON CONCRETE HOUSE : 


the match, the stove, and other !nv« 
tioiii which aie most useful to man 
bis daily life, told to atii and hold t 
interest of tlie young readei. 


We have been 
asked 

II we use the name ol the whscriber 
when wrUina to the people whose aamei 
appear on the Inis sent in by our friends 

Of courM we do not mentno the name 
of the person who seal ut the till wothout 
permmioo. If ihu doubt has daicned 
you from sending us a ImI don’t wag any 
longer, send m Ine bsl at oacc and rest 
assured that your wishes regarding the use 
ol your name will be respected 

All you need do 

Is limply send us the names ol those 
whom you think the "Scieeti&c American" 
will mietesi and we wdl do the leel Of 
course the more names you send us the 
better will be the tceulu obtained and the 
longer the period ini which your personal 
sulMcnplion will be atended 

For each new lubtenplson recasred from 
the iin you send us we wiH tsrtend your 
subscription four months. Thos if we gel 
three subscnptioni Irom your lat we wilt 
extend your subscription for a hill year. 

Don't fail to put your name and addiets 
on each list you send us, so that we may 
be enabled lo give proper credg 

Mail all lists to Greulahon Departmaiit, 
Scientific American, 361 Broadway, New 
York City 


iJ ihorough ihuuiaud stocle publohad is 
If newkJesirr or from 



I lew IVrlinpa, after all. the iimat efreifiTC subscription will be e 

n.etbml of piirtlng one In toiicli with Nn|io For each new subn 

bon la to tel blni ai.eak for hlmaelf ami this ,1,^ you send us i 

Mr .lohnaton lina done by presenting the ilinry subscription lour mon 

of Napoleon's ||f, written In hla own words ,hroe subscnptioni ft 

t periiaal of thla work pula ua In very Inti lubsenpti 

male tomb with the man hlma.If. and one 

lays It down with the eonvletlon that not Don't fail to put yi 

the least aiooiig the giiallAcatloiis of tills ex- on each list you serw 

eeedlngly rersnttle genius was his abltttv to be enabled lo give pti 

' r Hbmdoiitllr' CorZneC wuh "mI Mml all IiMs ,o Gr 

enrlo.sl dais lo the military a. lioola, fhaae ex Soem^ Amenc.n, 

(rneta, jiidb boiali ehoaen from hla dlarlea, Y oik City 

eorreapondi m 1 private and political, and 

protlaniarloiiH (o the arinv and the people, **™*****™**^^^™*™ — 

faMa*ricai Apparatus. 

bbigrapbv I'lwliaps the moat marked Imprea- ■kSuB ttrand Book tJaUloeoe OrarKBaiuirayinn 
alon left by Ibis book la that of the Intense »«• t*artor Tilrtw t'aialogee. tree 
hiinianllv (as dlsttngulahi'd from the all-bnt MAKTlNEAAiO um.. sm Bixtb at*.. Mew York 
total la(k of liumaneneaa) of the great aoldler - — _ _ 2 I ^ ~ 

r‘rft.rrre"‘Nterim^^ Lem Watchmaking 

fhU Wfirlr Htil la .» f.. 1 es^fs, XI \9%l3h W ihOTtiDV^Iy — rthtij IDO*lh» •» 

tniM WftrK aif! nm* appr**oliitf h«w largelv Na romerir took laart. I»u«ii nwa; witb ledloM apprtii* 
p«, eon's Hueees, was doe to the fact that he iNSilunams 

eoiiatrnct;::*';:: m‘.,::,:„t :or";n-t.ng 

honor as th. promoter of great publlr works, , 

and rarrbd him like a thunderbolt through the 

beat armies of Europe ja.TII.UIHlB A 

Naval SrHATtnY Orritipared and Con- fl|HH|RBnRas* 

trasted With the PrlncIpleB and Prac- —js 

tlee of Military Operations on Land UBAflAr PAHIlterc 
Lertures delivered at United Btateg IBOQOl UWiuFOfS 
War College. Newport, R I, between to resttstsr r«iproo«iin. 
the years 1887 and 1911. By Rear- moytroenta or revom 
Admiral A T Mahan, D.C L . I.L D , tlon». Cut full stas 
United States Navv, author of "The In- 
fliienre of Sea Power Upon Hlatory, .. . -fy }. _ 

1660-1783," "The Influence of Sea Pow- 
er Upon thr Fr<;nch Revolution and 
Kmplie/* "The I.lfe of Nelaon, the Bm- 
bodlniont of the Sea Power of Great M*mirT * cHy 

Britain,” etc Boston Little, Brown 
A Co. 1911 37.6 pp , 8vo Maps and {CTTfiLiraiiSr^ 

plane I’rlee, %3 60 ftSS”* AXS.T.il 

The Bilibnr Ilf tills work needa no Introduc- 
tliin Always h,.|| known In the II, H Navy “ 

ns nil able lertiin-r on naval strategy, lie was 
but 111 tie known abroad until the appesranre 
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SCIENUFIC AMEBlQUi 


Inventors! 
Start a Shop 
of Your Own 

InttMd of paying tome one a profit 
to furniith power for vour small shop 
or experimental room, buy an I H C 
Oatoltne Engine and ttart a tbop of 

A antall ihop, with a lathe, ahapcr, 
power hack aaw, drill press, emery 
wheel, and imrtable forge, can be run at 
a turpnsiiigV h'* cost for power when 
an I H C ettgtne ia inatalled You 
can ehut the engine down when not 
needed, cutting off all ex(iensr, and can 
have its full power ready t(> use within 
a few seconds after ttarting it again 
rurnirh yout own dependable power 
with an 

I H C 
Gasoline 
Engine 

They are made in all ttyles and aiies, 
one of which U just what you will need. 
All I H C Engines have ptoved them- 
■elves the simplest, strongest, most 
teliable, most economical, and mo«t 
durable power outfits maoe Let us 
tend you the facts 
Write now fot utalopie Read about 
1 H C supenority in design, materials, 
and workmanship Then decide to 
buy one and furnish your own power 
If you wish, we will help you decide 
on the fixe and style of engine best 
suited to yout neeifa. 



BulM Your Own Motor 


Staffw Mfa- Co. 


lor oil 
Purposes 


— loaaum out Just snouah nt- 

kM toilollMwork rMuIrsd. 



Use KEROSENE 
Engine FREE! 





methodical rCTlaloii, developing them to 
elude present conditions, and showing the 
elusions to be drawn from the three most 
recent wars In which nsvtos have bomo 
active part Japan and t'blna In 1804, United 
Rtstes and Hpain In 1808, apd Japan and Hus- 
sla In 1004 The contribution of each 
to the subject was conelderable. the last 
named being especially fruitful in fnrnlsblDK 
examples of correct and Ineorreet naval 
Ntrstegy tie shows the principal atrntPKir 
strongholds eitattnR to dsy, tells liow the bal 
ance of power on the sea la maintained, and 
how It may be readjusted If Germany eo 
tlnuea to Ini rease her navy He takes up tl 
siiliject of coast rlefenses both as proteetb 

iTinrks upon dlstilbutlon of fleets and explains 
the ehsngi'a nud tsrtles made neeessnri by 

naval strategy simply as '‘010 proper use of 
means to attain ends," Ills analysis of the 
naval events of historv from this view point 
brings a subject snpposedlv technical and dltfl 
enit within the comprehension of the average 

COHT - KKEPING fob M ANTIFAOTUBtNO 
Plants By Sterling H Bunnell, Ph B , 
M E New York D Appleton & Co , 

1911 8vo , 282 pp Price, |3 net 

To reach Its highest emitenev a iniiniifsctiir 

patient It Is flic cost keeping rte(inrttiii'nt 
lit inus point out the niak spots snd Indl 
tp"^ remedy Without aecuiule knowledge 


operations i 


Mr llunnell 
ire the encuiiihr 
ns, sacrltlees nolli 


of li 




I'da to sustain and niiipllfy the gem ml 
Iples by reducing tbeiii to praetlenl appll 
n All the necessary nceouiiting forms are 
drawn and their us(>a explained so that llu 
routine of post ki eping innv be establish. si wllli 
the least amount of IsNir and worry, and insy 
result In aei urate and progressive kniiwlidgi 
of vital tacts and details He il.'arly deiiion 
PS that the elBrlencv of this defini lin.'nt 
and the prosperltv of n bushiesN are y.rv 
ly related It would b<> hard to find a 
enllglifenlng or aenslbly-wrltton work ou 
the subject 

Moedfbkck'h TASCHE.NnucH niR Fi no 
TRciiNiKCH UNO LiiiTNt'HUKiCR Berlin 
Verlag von M Krayn, 1911 920 p , 

2.28 llluatratloDB 

It was In 18»r> that the late CapL Moidebeck 
»ued his admirable aeionsutlc bandlsiok 
hen we consider that the dirigible nt flint 
me had hardly de. 




ind 


alone bad made any ■ x|N>rliiienlB tn dynaiol. 
flight, we can readily understand how hold no 
risking Momleb..ek’s was Vet he cart led 
through hla scheme with good Judgment and 
with such for. sight that his hook prov.-d i 
whrn the dirtgible reallv took Its pliue 
ir dully lives In Hie first edition It was 

space Id the flvlng nmi hine for the simple 
easou that the flying mscblne as we know If 
Id not eitst In the second edition. Issued In 

ale still took up Hie major portion of the book 
nfortuostely ( apt Moedebeck was not spared 
o revise this last edition That task has lie. n 
Intrusted to ITof Riieiing, of the Royol Meteor 
ilogicnl Gbseryaiory at Potsdam That lie has 
lone It ably followa almost as a matter of 
■ourse from bis acli.ntlllc standing As It now 
■omes to us. file hook Is dlyided Into the fol 
owing ebapters Gaa fTlie PbyaUal Proper 
tics of Oases and Technology of Oaaesl ; At 
ispherk Physics , \prologlcal Obaervatb.ns , 
Kites and Parachutes, Rallooo Tcchulcs, Navi 
gating a Italloon , The Rasls of nsHoou Navi 
gallon, Practical Aspects of RMIoon Nsvlgs 
tion ; The History of the Airship Airship t'.iu 
itructlon IVactlcal and Theoretical . Novlga 
tIon of Air Vehicles . Animal Plight , Gliding 
Flight, Technics of Flying; Knglnee for Air 
ships snd Flvlng Mscblnes; Anrlal Propcllrrs. 
Society News , Tables 

Ahtistic Homks By Mabel Tuke Prlost- 
man. New York; A. C. McClurg A 
Co., 1911 Svo ; 148 pp ; illustrated 
Price, $2 net 

There Is a steadily Increastng apprerlntlon 
of sensibly-planned and at the nme time nr 
tlslleally satisfying hnusos that ia enconraslog 
to those of us who wo-ild has* America siit 
paia har older rivals In modss of taste as wall 
as in boslness methods A home that Is pleay 
Ing and restful to the eye cnntrlbatcs auli 
ktsntlally to the contentment snd education of 
manklad, and coats no more In the lung run 
fbtii many of the ptimscled sod castellated 
atroolttas ws see around us. The growth of 
this apprselatioo of tbo truly bMutlful and 
MI te boms-niBklnR has bean fostered to 
staan ds(T«o by such warke as Mm, PjiasC’s 
‘*Alilstte Homes," in whiofa are dencribed and 
ptetored Ws*l dwetlings vlsIMd by Mr te tWs 
emtetey «ii4 1« Buglshd. wtjdi eoms* state 


‘SWAM SAFETY’ 

Fountpens for Christmais 


Tliey are made for contmuous practical service and for 
that purpose are unexcelled. The construction is simpli- 
city Itself. There are no complicated parts to break 
or get out of order. The "‘Ladder Feed” and the 
“Gold Top Feed” furnish the exact amount of 
ink required, and automatically prevent flood- 
ing or skipping. The “Screw Down Cap 
creates an ink tight chamber around 
the pen point and renders leaking or 
sweating absolutely impossible no 
matter in what position the pen 
is carried. The nib is of 1 4 
kaiat gold, tipped with ind- 
ium and is practically 
wear proof. 



may be depended oi 
lor yeois ol taluiac- 
lory service and on 
account ol its ab- 
solute rrlisbthty 
IS indiipens 
able lo the 


Made in a 
variety of Soot 
and Styles to suit 
a I i requirements. 

For tho man wh 
wants a pen lor prachcsl 
work none con equal the 
“Swan Safely" A peo 
tor every purpose. Nibs to 
SUM the requirements ol all 
styles of handwnUng 

For the BooUteaptr th 
Postiog pen u uneocelled, and 
for Udies a Uige assortrorvt 
10 gold and diver u oflered. 

PrlMs. $2 50 

MABIE,TODD & CO. 

(Thw Msskwrs) 

IC lo 17 Msidea Luie. New York 209 So State Sheet. Oksao 

124 York Street, Toronto 79-80 High Holborn, LoodmT^ 
MANCHESTEK PARIS BRUSSEL.S -SYDNEY 



FOR 

XMAS 

A 

'SWAN'* 

is always an idea) 
yresent and one 
at will recall pleas- 
: memories of the 
donor (or years to come. 
Not a Toy but a real help 
for busy men and women. 


The only bond paper whose 
method of distribution 
assures you 

Impressive Statiotiery at a I sahle Price 

CONSTRUCTION 


'X 


bond 

That economtial method of distribution is simply sellinjr 
direct to responsible printers and lithographers Ih. 

lots and upwards., instead of through lotal jobbers in 
ream lots to any printer. You save the jobber’s profit 
and the heavy expense of handling small lots if you 
secure your business stationery on Construction Bond. 

You can obtain such stationery from the most responsible printers 
and lithographers m practically every city in the United Sutes — 
from Boston to Los Ans»eles and from the Twin Cities to CJalvcston 
Ask us on your business letterhead or card and we'll send you the 
names of those in your locality and a complimentary portfolio of 
gjiecimen letterheads on Construction Bond 

Other fine bond papers will produce imprasive stationery, but only 
ow fine bond — Constrijction Bond — has the economical method of 
distnbution that assures you Impressive Stationery at a Uial>/, Pnee. 
Send your business card for specimen letterheads 

W. E. Wroe & Co., 1015 Michigan Ave., Chicago 
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W ITH the unqueaboned reliability of 
Haynes cars — establ»he(l through 
twenty years of service — we have combined 
for 1912 the utmost in style and luxury. The 
many models offer a wide range of selection. 


hori*(»w«r. 5 1 motor, 37 tn i 5 
Ml tares, I27i in wheei b«M, srr 
bu^i with th« Mlowtne body tiensn* 

Model 21 Ffiw fxaMen««;, /or« 
door JouHnt, $2100 large 

, tout parsengti Suhut- 
$2100, Co/onfoT Cou^. 


door Touting, $3000 ^ 
Mn#er5t#/>u/{on $'i000, 
I fmourine, $3800, Berh 
iine, SJ96 o 




^An Easily Made High Frequency Apparatus 

CAN BF USED TO OBTAIN EITHER D ARSONVAL OR OUDIN CURRENTS A ptunvo Uiiery o# » cdli . 
tw m«Jr «t homr Stit>t>Imieol No )6Ifl Ordei from your newadosicr or from Afunn & Co , /rre , 361 Broaduray, N V 


The Allen Dense-Air Ice Machine 

was introduced into the U S Navy in 1886. Since then 215 
more machines have been placed on our naval vessels, providing 
to the whole crew daily fresh meat and vegetables, cool water 
and ice, and coobng the powder magazines. TTe early ones are 
still doing their work regularly after transfer to newer vessels. 


H. B. ROELKER 


41 Maiden Lane, New York 



Leading 
GasolineTruck 
of America 


conditions; ask him h<.w hin 
.trpJius service. We are i. 
eiicc puirle you in your sett 


INTERNATIONAL MOTOR COMPANY 

Executive Otficee: JO Church St., N. Y. WotIm: Alleirtown, Pa., fksofield, tt. J. 


Huge Icebergs of the Sotathem 
OctHun 

T he September Uanthlv Metwroloffi* 
cal Chart of the InAian Ocean, puli' 
IIbIkmI by the British Meteorological Ot- 
flee, contalna a moat useful account of 
the IcebergB of the 8outhern Ocean, aa 
reported by ships of all nationalities dor- 
Ing the twenty years 1891-1910 
In the southern hemisphere Icebergs 
attain dimensions far exceeding that at 
talned by similar formations In the 
northern hemisphere They may be 
fallen In with anywrhere poleward of the 
parallel .80 deg S Aa many as 4,600 
different bergs have been actually count* 
ed in a run of 2,000 miles; estimated 
heights of from 800 to 1,700 feet are not 
uncommon; and instances of bergs hav 
Ing lengths ranging from 0 to 82 miles 
are numerous 

The most northern lee of the Southern 
Ocean, so far as the records from the 
beginning of the nineteenth century 
show', was a fragment of a berg sighted 
by the barque “Dochra ' In 26 deg 8., 26 
deg W, In April. 1894 Icebergs are 
seldom sighted on the regular trade 
routes south of Australia, between the 
west coast of South America and the 
meridian of 80 deg W , and between the 
Falkland Islands and the oast coast of 
South Ame'Ira 

As to the abundance of Icebergs In 
certain years, besides the case above 
mentioned of 4,600 bergs seen in one 
voyage, several other remarkable records 
are cited Thus In March. 1910, the 
■‘Prima’’ passed between 2,000 and 2,000 
liebergs In two days, while steaming 
from 54 deg S 26 deg W to 47 deg 8 
:i8 deg W 

The many flotillas of Icebergs passed 
by vessels during the prolific period 1892 j 
to 1897 included some of the loftiest on 
record In January, 1893, when 400 miles 
east of the Falklands the "Ijoch Torri- 
don" passed many bergs varying In esti 
mated height from 600 to 1,000 fe«>t, and 
one of 1,600 feet The "rharles Racine", 
sighted a berg 1 600 feet high, mldw,iy 
of the Cape and Australia, in December, 
1806, and one of the same height was 
sighted from the "Zlnlta, in November, 
1904. about 120 miles south of the spot 
where that of the ‘•|,,och Torrldon" was 
olwerved The loftiest berg on record, 
which had an estimated height of 1,700 
feet above sea level, was passed by the 
bark "Emil Julius” In June, 1884, when 
In 44 deg S 49 deg E Since the be- 
ginning of 1889 there have been reported 
29 InstaiK cs of bergs from 800 to 
1 700 fret 111 height, and 16 of these had 
an altitude of 1,000 feet So far back as 
1840 a beig 1 oon feet high was sighted 
' not far from the Cape of Good Hope 
Since the beginning of 1884, 42 ships 
have reported bergs having estimated 
lengths of from 6 to 82 mllps in Mav 
1892. the “Strathdon.” In 44 deg 8 30 
deg W. B.illed 40 miles along the side 
of a berg This Ice-island was 1,000 feet 
high In January. 1893. the "Loch Torrl- 
don,” In 50 deg 8 45 deg W , by sailing 
along the side of a berg determined Its 
length to be 50 miles, and two months 
later, about 2C0 miles farther weet, the 
bark ".-Ethelbert" Is said to have 
passed one which wag 82 miles long! 
Some of the extreme lengths reported In 
good faith are however, perhaps based 
on optical Illusion; as a berg Is some- 
times unwittingly viewed through a gap 
between two other huge bergs, situated 
on either side of It, and overlapping Its 
ends A case of this kind was observed 
during the “Challenger” expedition 
A cubical iceberg will float with about 
one-ninth of its total height above the 
water It la not difficult, however, to 
Imagine a lofty pinnacle berg having its 
base spread over a large area, and the ! 
under water depth comparatively Inslg- 
nlflcant In the majority of bergs the j 
vertical heights of the submerged and 
visible portions seldom vary directly as 
the corresponding voluroej. 

Throughout the five months ended 
April, 18BB, a book-shaped Ice-Island drift- 
ed about between the parallela of 40 deg. 

S and 44 deg 8 and the meridians of 
SO deg W. and 28 deg. W Tbe longer side 
stretched 60 miles, and tbe sborter paral- 
lel side 40 miles Between the two wa« 
a bay quite 40 miles from side to glda at 
ite wldeet part. Several slllpi eptqrqd 
this CHl-4le-«ac under tb« emAeaufl •W' 
poeition that there waa no mU; ««4 nan 
<WM to«t wnh paatsasciM fMl nwiv 
woA 
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In whet respect clo leading types 
of motor tru^ for 1912 tbffer 
mechanically? How can the 
owner best protect hii mvestment 
m motor trucks? What is the cart 
of operation as compared with 
horseKlrawn trucks? Can truck 
chai^eurs be made of ordinary 
teamsters? These are vital ques- 
tions to the mteading purchaser of 
motor trucks, wb^ are ably 
diauissed m an article entilied 
“Selection of a Motor 
Truck.” 

The pleasure vehicle has now 
become so standardized tlud the 
Riditu Qualitie* of an Aiilo> 
mobile (the subject of an anotW 
article) noiy receive more thoueht 
"than heretofore. The rtwinn 3w 
ii^obtering, the balance and hang 
of the body, all enter nto the 
makmg up of a confertable ear. 
Other matten now of pataindwit 
importance to the moioiirt ue Ae 
ADOitoon or 

Cnifek# UirhtiBff SvrtoniSe 

v^ch make autemwilittg at night 
safe and pleasurable, and the tSoOh 
to solve the Tara ProUean. 
These form die aobieot at thiee 
spedd artielet. 

The Ctimpeamiin Coat al 
ligltt and Haavir Cart is tfe. 
baled 1^ t nan who tfii ntde a 
paiDitaknfc coapan^ti tif amsy 

ddaloRmpei’ioiwiI < 

necdoh win ih^ 

- f«m WKiii Cnn 
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med DevU’’ No. 024 


|r«r Funed M a GLASS CUTTER 


h't one of the '^Red Devtl” Tool Family 

Smith St Hwnenway Co. 


Briitol’s Recorifing 
Water LeTel Ganges 


“POROX” i 

StM’afe Batteries 


dale," and "Ranee" had a like experience 
At daybreak one morning the "Wasdale," 
northeast of the Falkla-dg, was dlscov 
ered to be In a bay, of horBestaoe shape, 
hollowed out of the aide of an Ice-ialand 
Thla bay was 20 miles long It varied 
In width from 10 mllea at Its broadest 
part to 4 miles at the entrance, and 
swarmed with large loose bergs 

Becont Views on Road-Tarriiiff 

By Dr. Guglielroinetti 

S INCE the author made the flist teats 
as to the tarring of macadamized and 
other roads about ten yeara ago, the 
question has been taken up In France by 
the Dust Prevention l,,eagne, and the re- 
sults wore diacusaed at the International 
Congress of Roads held at Paris In 1908 
and at the Brussels Congresa of 1910 
Since that time, it may be said that sur- 
face tarring has entered Into standard 
practice As regards the question of | 
hvglene, It appears that the desired end 
has already been reaihed, Inasmuch as 
the amount of dust la much leaaened 
The other point to be considered Is that ' 
of cost All road engineers are agreed ] 
that tarring has the effect of Ivasenlng , 
the ,,wear of roads and Im roaaing the * 
life of the pavement, to aav nothing of 


ftilUblf Uft ar# u»«< 

fnr alt bKtiAridM OtoU (l‘iu!>p«r 
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But It was somewhat difflcult up to , 
, the present to give any good figures for 
j the economy realized on any given road 
■ In fact, It requires a certain lime to , 
estiinate the economic reatiHs as to up 
keep of a road where the nature and 
amount of trafflr vary considerably from 
one year to anothei At present we are 
able to give some figures relating to the 
Avenue du Bols de Boulogne, a wide 
Bvenue leading out to the large park oi 
the Hunie name The figures are given 
by M Bret one ol the eltv engineerh 
This avenue is one of the finest In Eii 
rope, measuring 0 9:t mll<- In b-ngth and 
r>H feet in width, and being bordered bv 
a riding track and a footway The total 
sill face Is Sli.'tr.G square vards It was 
now'ly macadamized In September, 1906 
and wna first tarred In Mav, 1907 Since 
then It has not been macadamized, be ' 
fore the tarring vcus adoiited it had to 
be re-lnld every threi- yeara The figures 
for expenses wen drawn tip for three 
and one half years preceding the tarring, 
then for four years afterwards Pom- 
parlson of the figures shows that the 
^ annual saving up to the present Is 11 
cents per square vard, or about 25 per 
cent on the relaying and upkeep ex- 
1 penacs alone not counting the econoniv 
on cleaning expenses It la noticed that 
the mad was taned onlv once In 1907, and 
after 1908 11 was taired twlc'c a year, In 
I spring and autumn The author, who Is 
a leading ofllcial of the league, arranged 
with the city ongineers so aa to have 
tarring done in autumn In order to have 
a fresh surface for the winter trafitc 
The result was striking, and In the 
spring following It was found that the 
surface was sill! In a very good stale 
and the tar had remained on the greater ' 
imrt of the road surface, except In the 
middle where It had commenced to 
wear off 

The economic queation Involved ap 
pears to lie settled, and the life of the i 
Toad may be (imsIdercMl aa doubled, bo ^ 
that the tarring expenses are more than 
made iij) bv tile liu n-ased wear, as above ' 
shown On the other hand, the frequent 
relaying of ordinary roads, which re 
quires two n.onths, causes great disturb i 
anco In the traffic, while the tarring 
process needs but a few days In order | 
to allow the tai to dry 

As regards the efficiency of the proceas 
in laying duat, the results are remark- 
able Before fhls, the avenue In ques- 
tion had to be freciueiitly sprinkled In . 
the hot season every two or three hours, ‘ 
but one washing per day la all that Is | 
now required, and no one complalna of 
the duat Manv thousanda of automobiles 
per day pass over the avenue, so that at 
certain times. It used to bo atinoat Im , 
poaslble to carry out tho sprinkling, ‘ 
hence arose great clouds of dust and 
much discomfort and spoiling of clothes 
At preaent this baa disappeared, and all 
agree aa to the benefits of the tarring 
process 

It would be too much to say that tar- 
ring could be carried out with equal 
gdYgntage on all kinds of niacsdarolaed I 
jroAilt foe in the present OMe the tralBc,li 
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Phimmo Soap for Mine.’ 

O NCE tried, PUMMO SOAP is indispensahl 
mechanics and other w orkers who need a :■ 
that will remove dirt, grease, grime and st 
more thoroughly and quickly than ordinary toilet so 
PUMMO w'ill make the skin cleaner and whiter t 
any ordinary soap — in half the time. 

PUMMO SOAP IS composed of pure vegetable oils, (ilvc( 
and finely powdered Italian ptiimice. While its 
cleansing action is quick, searching, thorough, 
it leaves the skin soft, white, refreshed. 

If \()ur dealer docs not have PUMMO, hll out and m.nl 
the coupon underneath and wc will pladly send vou tree 
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5*= 


Accuracy! 

— the chief aim of 
naval training. 

This is why navy officers 
and men as a rule prefer 
the Smith & Wesson. 


Made with a degree of precision that 
has never been equalled 


SwtkAW«aMB,427Stockbnd(«St SpnaffiBld, Mui 


TT/jc Smith & H'esson 44 
hand ejector, 4 and inch 
barrels, blue or nickel finish. 


esson 


For S6 ywn manufacturera of auperior revolvers 
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Inter- Pole Motors are 
Best for use on Board Ship 

because they have the following characteristics : 

LightMt poMible weight and 
sroallett dimensions for a given 
honepower output. 

Highest msulahng obtained 
through impregnation o( coils by 
vacuum process. 

They will not spark, even on 
momentary overloads up to 1 00'^, 

Give equally efficient service on 
cmstant and adjustable speed work- 
ing up to 1 to 6 ratio. 

Can be furnished with either Ring Oiler or Ball Bearings, the latter 
requiring no attention 

It will pay you to wnte for Bulletins and look up INTER-POLE construction, 
which IS the only one givmg perfect results, 

ELECTRO -DYNAMIC COMPANY, Bayonne, N. J. 


[though dense, conaiats exclusively of * * > fllK 

light private vehicles, as the road is K||||wK 

closed to heavy conveyances In consid' lUJlil llMWUMt 

erlng the question we must see what 

roads are best adapted to the tarring 

process The failure properly to toke « y, •. j yw n . ® 

Into account this factor may explain the UdUL uOfOlflM dUl (III JUUlWMl 
want of harmony between the city engt- 

neors having charge of streets and the IHCMtfMf rftWBCer-WW rUUtff^ 
engineers occupied with country roads, Br GARDNER D, HtacOX, ME. s 9K mW 
which was noticed at the Brussels Con- 476t*se». ^IZHuauam. OtA. frit*. Mt.SA. 
gress The city engineers favored the 
suppression of macadamised roads in 
cities and considered that such should I 
be paved with stone, wood, or asphalt as 
traffic increases Opposed to this opin- 
ion were the other road engineers of 
nearly all the nations represented, and 
they showed the good results which 
road tarring had given, claiming that in 
towns having a lighter traffic this could 
be used to advantage To conclude, a 
judicious choice should be made, and the 
tarring should not be done on macadam- 
ized roads whore the heavy traffic re- 
quired a re-laying every two years or 
even once a year Such roads should , , ^ iwmiM. 

certainly bo paved, reserving the tarring 7 ,**?^}*°” ^ *”**1^ 

for other kinds of ways ^ 

The question, however, has been raised ^ ' ' - 

as to whether tarred roads have not a„ ••ic- J tl x 

bad effect on the eyes of drivers and rTtKoCU SttCM ttntf HOt WOtCT 
also upon trees and plants which border gmJ V«ah’(ctiofl 

the routes As to the harm done to the »«•« v wmMswswis 

e\eR, proof appears to bo wanting, as By ALFR^ C KING 6 Kii9Him)<« Mfl ottm. 

the road from Paris to Versailles is en- 304 lUummi**,. Ooik Pns«,gj.OO. 

tirely tarred, as well as the above-men- flA modem prytical 
tioned avenue, and we hear of no serious !j^***”' 
complaints for eight or nine years past, „ j 
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IDT tlin rhfMOMC fuel UKl&y Tbr prlc« of gMoIlno\a elj^tlnc ult^thd Um« 
WhIlokorfMtrue r«mt4lDH thtt juiur &i}d In the rkhl OTWton, H IMW loiUt«r AfK 
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CROSS DYNAMITE 


fall, and Mn.n r^iavs Us cost 

and largely increased yields. 


earls inijicrvious “plow sole’’ 
city of the land and shuts out 
:)od 

this jil.Tiit food available, aerates 
1st botli drouth and excess ratn- 

saving of fertiHxer expense 


Write for Free Booklet 


To learn iiow i>ro)^- 
removing stuiiijis .iml I 
trees, regenerating harre 
and roOB-making. Write 
Dyiikmite, No. 29. 
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the road from Paris to Versall 
tirely tarred, as woll as the a 
tioned avenue, and we hear of 1 
complaints for eight or nine y 




DOUBLE THE FERTILITY 
OF YOUR FARM 

By Breaking up the Rich Subsoil 


nor upon the roads in the south of ,v.tef Iwntuig and 
France around Nire, where the dust Is ymblihoo. It n an 
miK-h greater Laboratory experiments or^nal and ezhaiMbve 
as to the effi« t of such dust on animals’ work and de*:rjbe» all 1 
eyes are of no avail, as any kind of dust tfw pnncipal qiMcm. 
is of course bad for the eyes | hv-ws*”. 

^ ..... ^ I vacuum, vapor and 

Ojilnlons are divided as to trees and j v.cuum-vapor heatang, : 
flowers Plant-growers claim that dust together wnh the new 
and tar vapors cause harm, while engl accelerated .ynetnB ol 
neers think this is exaggerated At hot- water cirtulabon 
Pans, the opinion is In favor of the tar b include. ‘ 

ring. In spite of any slight harm that* “P-'®-"** mishod. ot 
may be done, owing to its other advan blo"wer* oVh^Ug and w-bladoo, aRmatm,. 
tagoB Dr Griffon, In a paper read be ^ ^ ^ 

fore tho Academy, speaks first of tar m.non a. make rt an mdupenubie work for iwatiw 
' vapors and then of dust Vapor Is bad contractor., loumeymen, .team filler., ilaani fitted 
for plant cells In laboratory tests, but apprentices architecu and boilder. 

this la not ron<-liislve. as in reality such — . 

vapor must be very weak He noticed 

that after the spreading and during the Mochoie SkOB TooU Otui SkoB 
hardening of the yet unused roads, no n ^ ^ ^ 

effect was seen on the plants As to rrOCUCe 

dust, this h.is some effect on weak plants WlLUAM H VAN DERVOORT M. t 6V. a 
such as the begonia and others, which 352 dm« 671i«ust«i«. Cloth Fticm, $3 00 

Is not given from ordinary roads, but - - ■ 

trees and shrubbery, also most plants 
and flowers, ajipear to show no harm 
l^eaves of trees may become brown or , 
withered, hut this often occurs in city 
streets, and is due to other causes On 
the whole his extensive Inquiries In 
France and Kngland lead him to favor ‘ 
the tarring 

No complaint apears to be beard In 
other couiUiles Since 1910, over 10,000 j 
miles of load has been tarred In Eng- 1 
laud, and th( review The /Surveyor does ] 
not note any serious Injury to the eyes ' 
nor to plants In Germany the same 
opinion aiii)earB to prevail, as also In wodtj funding nwchio*. 

Belgium Owners of villas and gardens “d •!>« woA; kntdeaiag ^ tetnpemi gnm^ 
In the Riviera are among the most t«a«Bu..on o«h.onry, u«f«l d.1.^ 

prominent momhers of the league, show- ' - 

iiig that they still favor tho tarring One jyr 1 C ’ * • 


4 A very cahwHUvn 
• nd iullv iHu.tr.teil 
wodc.deKnbingin ewjr 
dtentl the coBWucneii, 
openHon and mnnipu- 
knon of both hand end 
OMchiM too).. It m- 
chide, chapter* on fil- 
ing, fobng. and Kiapng 
audacpi: on dnlU, ream- 
er., tap., and die.; thn 
letiM and n. tool.; plan- 
er., diapetw and their 
tooU; milliag mach i nea 
aad cutten; yrar enttan 
and gaar cuHingi diilU 
lOf mnehioei and dfiA 
worit; fnadng machtnaa 


opinion aiiis-ars to prevail, as also In worit; fsndwgmachioaa 

Belgium Owners of villas and gardens “d work; bardemng ^ tetnperm; feam^ 
In the Riviera are among the most traownuiton oachinory; uarfj date. 

prominent momhers of the league, show- ' - 

iiig that they still favor tho tarring One jye 1 Qa C ’ * • 

reason for this latter opinion is that the SHtOttl Iff 

plants in the south are ol stronger ThmarV 4— af Pr tlHu' * 
growth, which leads to the opinion that ' ' .iavaaa,« 

changed To bring out the question, the nctiM. 4*7 mm. 404 ilwmxrin. Cteih Rteee. 
Prefect of the Heine department lately ^ O®- 


appointed a eoinmlsslon ot leading ex 8 Tim ii a comdote 
perts Shrubbery and various plants ™ practical work for 
will be set out along tarred and un- j****""* ^, *?*^ 
tarred roiitea to compare results, and "***'!^****Sj^^i^"lj 
laboratory tests will be made Ujion any 

spots occurring in leaves Attempts are ninr[thf i* i3 ^r rir"tT ; 
made to purify tar and some samples fti^atasi^ nnebinarf, 
are now produied which are much leas dynottoa, awton, tb* 
harmful to plants and come near to Nor- vatete ranuniwini, 
way tar. which Is quite Inoffensive It and all ofrr btanaha. 
remains to be seen whether this will be 
economical or not in any case, It seema S^h fX vUmAL 
evident that it Is better to change the i^d ilhirlt^i iba pm- 
plants than to abandon the tarring, perde. aodiMe^Naain 
owing to Its dtsadvanUgsB. Dust also m dw guMtai^ af 
needs to be suppressed as much as pos- ^ 'wfoU. 

Bible Even while no dust comes from ^ ***?• ' 

the wear of the road IWelf, sutdt is SZ' 

orougbt from the outoide by Wind or niiMiu^ ’ 
vehicles. The road sho«ld therefore be 

properiy watered, and the autlwnr pro- ’ 

poses to use one of tbe feoeqt nfU 'piofF 

vote Which mix With tM ^ 
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“WeBtrumlte," and this will aid In 
keeplas down the dust 

The Cnisade Against (lie 
House Ply 

O N July 24th, there wna Inatltuted 
In Washington, a moat intereiiting 
crusade against thi> common house fly 
For several seasons one of the leadin,-; 
dally newspapers of the capital has been 
printing In display type the legend SWAT 
THE FLY, but this summer this same 
paper began its campaign In earnest 
Ueallslng that It Is human nature to de 
sire a pecuniary incentive for any public 
service, several hundred dollars In prizes 
were offered, one hundred dollars l>elng 
the grand prize tor the greatest number 
of flies killed, and many other prizes of 
lesser amounts representing first, second, 
third and fourth prizes, etc Only chil- 
dren under the age of sixteen were per- 
mitted to enter the fly-swatting (ontest 
Each contestant Is furnished nttb a fly 
swatter, and paper boxes for the dead 
flies were distributed Each day the 
boxes containing the offerings of the 
workers are collected and the fliea so ex- 
terminated are first counted at the Health 
Office, and then cremated The first flvo 
dAvs of the campaign saw the leader In 
the contest with the proud reoord of 
40,000 flies killed, with a long list of 
those who had more than 20.000 to the'r 
credit It Is Interesting tr note that the 
children have organized themselves Into 
squads and range over several blocks of 
territory, killing the flies In kitchens, 
grocery stores, stables and refuse heaps 
Even out of doors the fly hag no peace 
h>tt Is kept busy dodging this veritable 
army of determined swatters Up to date, 
by actual count more than 2,000.n00 of 
these pests have been exterminated, and 
the service performed In the interest of 
public health Is enormous, when com- 
pared to the comparatively small outlay 
of money The only pity of It Is that the 
campaign bad to be financed entirely bv 
private means, and that the municipality 
of the District of Columbia could not 
“raise the ante" and make the prizes at- 
tractive to grown persons as well It Is 
not expected that In four weeks of the 
Ecetiinp Star's contest, Washington will 
bo reduced to a state of absolute flvless j 
ness, but that there w 111 be a slump In j 
next season's crop there is not the slight- 1 
ftst shadow of doubt Considering the | 
propagating posslbllltlee of the fly. It : 
would seem worth while for other cities 
to follow Washington’s example In this 
regard and get the children started 
Think of the enormous slaughter of files 
there would be on the East Side, for In- 
stance, If the myriads of kids, excited by 
the prospect of winning a handful of dol I 
lars. could be Induced to "swat the fly." | 

Restoring Hardenod Rubber. —Everyone 
Is familiar with the very undesirable 
change to wnicb rubber Is subject on pro 
longed standing, such articles as rubber 
tires becoming hardened and brittle Ac- 
cording to a note published In the Motor 
World, there Is a simple remedy for this 
trouble, provided It has not gone too far 
This consists In Immersing the article for 
a short time In an alkaline solution com 
posed of one part of ammonia to two of 
water As an example of the elficlency 
of this process, an old bicycle tube which 
seemed beyond restoration was found 
quite fit for use after half an hour’s im 
merslon in such a solution, In explana ^ 
tlon of the effect It Is supposed that there 
Is a tendency for acids to be formed In ; 
the rubber, and that these acids are neu- 1 
trallzed by the alkaline solution On the 
strength of this. It is suggested that when j 
tubes or other rubber articles are stored. ' 
a small quantity of quick Ume or am 
\ monlum carbonate be Included in the i 
wrapping, though It could be kept from, 
actual conUct with the rubber. Periodic 
washing with ammonia and water Is also 
suggested as a preventive. 

BMttm SteeH Uglrtiiig.--The total 
number of lamps on Boston's streets on 
January 10th of this year comprised 8,973 
arc lamps, 1,208 tungsten tnoandescent, 
and 11,743 gas. During the year 1910 the 
e««t of electric lighting was |40g.900, 
that of gas lighting, |277,35e. Naphtha 
lights were used In small numbers during 
the year at a oost of 11,888, hut all of 
thMe have now- been replaced with gas 
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Do you send Valuable 
Packages by Mail? 

Govern me fit rates 150% higher than 
Hartford Mail Package Insurance 

AS a business man whose business requires 
the use of the U. S. Mails for sending 
valuable merchandise have you ever considered 
the question of cutting down both the expense 
and the time of having your package registered 
by the Government.? The Hartford Fire 
Insurance Company does both by its Mail 
Package Insurance. For example : 

A package worth S5 00, weight 8 07 , 

1’ C) Registration 111 

Postage, 1st class, 02 per oi I'l 26 

Hartford Coupon 02^2 

Postage, 4rh class, 01 per 0 / 08 10*2 

Saved by Hartford Mail Package Insurance 15*2 

BESIDES you don’t have to go to the Post 
Office to register the package, 

Setii/ taday for full information as to cost 
^ books and method of us inn;. 

% 7 Hartford Fire Insurance Co. 

Hartford, Conn. 
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;jThe accepted style-fabric of universal w 
for the man who cares-OSWEGO SERC^ 


No suit becomes you like a serge or. blue. And or ail good 
serges, OS^VEGO SEEGE is best of all. Whether this 
suit of yours be custom-made or ready-to-wear, it is your 
right to demand the cloth by name. * 

When you order, specify OSWEGO SERGE. 

This is what your money buys : 

Sixteen ounces of pure wool to every yard ; a blue, rich in 
tone, that favors the boy of six to the man of sixty; a 
’ - fabric that has body, quality and feel; that holds its shape, 

drape and appearance. Not only a style-fabric— but econom- 
ical, because of its price and durability. 

American¥oolen Company 

Wm M Wood. President 

In order lo be sure of the cloth when ordering a custom suit from your tailor, or a ready- 

to-wear suit from your clothier, insist on SERGE-^-i^^ cloth for now. 

Samples furnished on request 

If unable to obtain OSWEGO SERGE, send ut the name of your tailor or cloduer. 
companied by money-order or check for quantity detired at $3. Op p«r yard, and 
i will tee that you are supplied. (3* •> yards to a suit.) 

Order the Cloth as well as the Clothme 

American Woolen Company of New York 

J CLIFFORD WOODHULL, Savins At.nt 

American Woolen Building, 18th to 19th Street on 4th Avenue, New York 
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SCiranFICAMERION 


Self-dumping and Automatic Baling Scow 

A New Typie for Refuse Dis[)osal and Harlx^r Construction 



f S baiulUnK of wute materials and refuse from 
■reat city U a vaat problem When It Is under- 
that New York city must dispose of at least 6,000,- 
Oa a year, or almost 20,000 tons per day, and that 
aMor nearly all of this material must be transported 
KiMMt ami dumped In not less than twelve fathoms 
oiipt foot of water, which means a tow of from 22 to 
IHillos from the Battery, some Idea will he gained of 
tftjBagaltude of the undertaking 

the present time and for a number of years In 
future there will be added to this a vast quantity 
etn^vatlon resulting from subways 
while a considerable portion of this material is trana- 
Kh^ted within the harbor limits and used for solid fill 
11 reclaiming waste land and shallow water, all of It 
tMH have to be transported on some kind of water 
SMtt. At the present time there are only two tlasaea 
tt vessels handling this material — the ordinary dwk 
■i»w carrying the material upon the flat deck, from 
which It Is unloaded either by hand or mechanical de- 
vice, usually a 

■rab bucket, and 

the so-called 
dump scow or bot- 
tom dumper, con- 
structed with eer- 
tsln pockets or 
openings through 
the center which 
are elosed b y 
swinging doors in 
the bottom, re- 
tained In place by 
chains and me- 
chanical devices. 

Into these pock- 
ets the material 
to be transported 
Is delivered, and 
when the scow 
has been re- 
moved to sea or 
to some other 
part of the harbor 
wbeie the mate- 
rial Is to be used, 
the gates are 
opened and the 
material d e 1 1 v- 
ered through the 
bottom 

While each of 
these devices Is 
particularly fitted 
to do the work for 
which It was de- ruipPTTm^' ' ' 

can do the work 

and It Is practic- 
ally impossible to 
unload the dump 

scow otherwise than through the bottom. The dump 
scow Is further handicapped by not being able to 
handle certain material, such as earth conialulug more 
than ten per cent of rock or mixed with boards, tim- 
bers or other refuse, which would either bridge across 
the openings when the bottom doors are opened or 
fall to leave the scow through the bottom, due to 
entanglement or a tendency to float The bottom 
dumper Is further handicapped by the fact that If 
loaded In very cold weather, the bottom layers will 
freese and the whole mass gradually assume such a 
cundHlou as to be Immovable until warm weather re- 
turns, or, as a last resort, by the use of dynamite, 
which will mors often destroy the scon and render 
It useless without extensive repair 
Tho reluctance of the Iwttom dumper to deliver all 
of Its mstorial through the bottom, has given rise to 
ths practice of the towing captains called ■‘bumping.’’ 
which means, after the gates have been opened and 
tks BiStorlal rofusee to leave, the tug Is used as a 
Imtterlng ranj, repeatedly butting Into or bumping 
the SODW to dtslodgs the reluctant material. 
tliW usloi^tllg ttSuallf occurs at night and far out 
fit aM. Irftatt It Wavy weather, and as the captain 
WtjT «Ma* to to port with half a 


cargo, the practice often results In dlMcharglng some 
of It through the hole made by the tug Besides the 
work of handling refuse from cities, there Is a vast 
amount of work In handling rock for breakwaters hi 
making new harbors and Improving old ones 

The craft herewith Illustrated Is intended to retain 
the dock-loading feature of the ordinary doi k scow 
and to make possible a very much superior and more 
ecrialn means of unloading in othei words, the 
material Is loaded on the deck in the oidlnary man 
ner and towed to any place within the harboi , and 
tho material removed by nie<'haniral means ftom the 
deek, or It may be towed to sea, when, by the manipu- 
lation of (wrtain valves from the Interloi, It will turn 
completely over, depositing material positively and 
quiekly and with every assuranee that none of the 
loud will be brought hack 

By referring to the drawings It will be seen that 
the scow Is practically rectangular in cross-aectton. 
with rounded ends As It Is Intended to work either 


due to the f.li f that th( 
l.ilse bottom IS KiiflU ten! 
six 01 eight ln< lies abo 
V hl< h the valvi s ina> h 
time hefori' the si n» is i 
Perhaps Ihe most nov 
arrangement hj whUh I 
to lemaln within the si i 


I Repeated timing 
has shown that 
from thi- time the 
vaUes are opened 


ter of the revolt! 
tioii or () find and 
whl'e the nmialn- 




Severe Hail- 
Btorms 


NEW TYPE OF SELF-DUMPING SCOW 

sldo up. the bow Is reqOlrid to be vertical The In- 
ttrlor Is divided by four longitudinal watertight bulk- 
heads, one near each bow, extending from the bottom 
to tho top of the scow, and two intermediate bulkheads 
extending between two false bottoms which are lo- 
cated from six to nine Inches above the light draught 
water line of the scow 

The scow Is framed longitudinally with heavy 
trusses on four feet renters, w-cll brared diagonally and 
secured vertically with tie rods The framing Is of 
exceptionally heavy scantling throughout, well braced 
and stiffened with knees and breast hooks at how 
and stern. 

The larger drawing shows the operating machinery 
Considering the scow as loaded down to full load lino 
w'ith two feet freeboard, tho operating wheel in the 
drum Is turned, and through the tranamleslon mecha- 
nism the valvea are opened, admitting water to the 
space between the two false bottoms This water, lining 
free to flow from side to side, gathers at one side 
and gradually Hate the scow until It assumes the 
position shown In the third of the smaller engrav- 
ings, where It has about reached the point of un- 
stable edullibrlum. The continued entrance of the 
water cauee tlie «oow to sradually turn up on edge, 


scveie hallfltorm« Iihm occurred In India Al Bel- 
gium, Dcncmhcr 22hd, 12 persons weie killed, 78 

Injured, and 17(1 head of cal tie and ■dii) sheep destroyed 
by ball In the Stale of Uhor, October .7th. IKtl.'i, the 
hall lOVcred the ground to tlle depth of 4 to 6 feet, 

6 persons were hurled beneilUi It .mil perished, while 
82.7 head of i attic were killed Thi' most scvi'ii* of 
these \lsltHtl()nH oteurred May iHt, 1 888, when In the 
Moradahad diatrli t alone about 2.')0 iieiaona iierisbed 
in the United Hlitten one of the worst slorniH of tills 
< haracter occurred September 7th, ISbX In Nodoway 
County Missouri The path of the stoi in was about 
three lullea wldo and eighttaui miles lnii,<, it.s great'eat 
violence being felt over a region of four aiiuare 
miles east of Claiinont At ono point In this region 
the fall of hall was so heavy lliat a dilft unprotected 
by any artlfli ial means remained hliig on the ground 
for foul weeks after the atoim Al the end of that 
time people in the neighborhood weie found gathering 
the hall foi the purpose of making he cream Dur- 
ing the storm cylindrical pieces of he were picked 
up four Inches long by about two and a ha'f In diam- 
eter The growing corn waa practically all destroyed; 
In a field of eighty acres only one stalk wag left 
•tandlng. 



The Strength of an 
Aeroplane 

A Family Hydroplane 


Noting: the deflection of the plane. 

S INCE the Buccesaful launching on Seriternber 7th, 
i!Hl, of the hydroaeroplane of (he United States 
Navy, liy sliding ii. down a wire, Mr Curtiss has given 
hia attention to new exiHjrlments in aviation of no 
less intoiest 

On Oetober 2nd he made a test of the atressea In 
the stay wires of all the panels of the main sustaining 
fliirfutes of his standaid bl|ilane, In order to compare 
them with the streaBOs, determined by computation 
and t(v Kiuphlral < onhtrui tion To this end he turned 
the aeroiduiie mishle down, supported It at Ita middle, 
and loaded the entire uinln planes with sand dls 
trlhiited in such manner as to produce 
in the KLiy wires the same stress as In 
ordinary flight 

Wlicn HUbJeit to their full stress each 
wlio was tested by means of a pair of 
tension tongs These look like ordinary 
blacksmith tongs exr'ept that each Jaw 
Is slitted so ns to pass over the wire to 
he tested and gilp It w'hcn the silts are 
closed hy tightening screws When the 
Jaws were thus attached to a wlie, the 
handlea of the tension tongs were 
drawn together just enough to cause 
the hit of wire between the Jaws to lose 
Us stress, and slacken The force on 
tho long handleji was then measured by 
a spring balance, which in fact caused 
them to exert the required Btress. and 
the tension In the wire was found di- 
rectly as tho product of the forte In 
dlcated hy the spring balance multiplied 
by tho ratio of the clistam-es from the 
tongs pivot resitectlvcly to the spring 
balanc.'e and to tho wire under test 
It had been previously shown by 
analysis and by graphic statistics, that 
in a biiilane whose surfaces have prac 
tkally a uniform running load from 
center to either wing tip, as may be 
roughly assuincyd to ho true in ordinary 
usage, tho strc'ss in the outwardly and 
upwardly sloping stay wires of tho end 
panels, or wing tips, sustain but one- 
fourth as much tension as the corre 
spending wlro^s in the second panels 
from tho end, while those wires which 
slope otiiwardly and downwardly sue 
tain no material tension due to pressure 
on tho concave side of the wings, 
though they may be very severely 
strained when the machine Is Jolting 
over rough ground In the third sec- 
tion from either wing tip, known as 
tho engine section, the tension in the 
guy wires and oldique stav rods Is still 
greater, ixpiig more than flve times the 
tension in the wires of the end panels 
Though the test was made for prac- 
tical rathiT than sclcntittc purposes, the 
stresses were found to Increase from 
tile whig ends to tlic engine section ap 
pioxlraalely us Indicated hy theory It 
WHS obseivecl also that each wire had 
a laige fac lot of safety, ranging from 
alxuit ten t- itiirtv Mr Curtiss then 
added his weight of Ud) |)oiinde to one 
wing tip. Willie an assistant of equal 
weight stood on the other wing end 
The stress in I tie wires of the second 
jianol was tln-n clniiblccl 
Other tests were made on the rlhs of 
thfe main planes It was noticed that 
they were sprung bv the load of sand 
snfliclently to change tho Ic-nslon iier- 
ceptlbly In the foro-and aft diagonal 
wires. Mr Curtiss had a panel of the 
main planes placed upside down with 
Its spars resting on trestles placed 
transversely to ihe ribs Wh"n uni- 
formly loadfi with sand weighing ten 
times thtl usual pressure on the wings, 
these collapsed, dae to breakage of the 
ribs From these various tests It was 
concluded that the weakest part can 


endure ten times the stress It usually has to sustain 
liv ordinary flight 

During the month of October Mr Curtiss developed 
a new type of hydro-aeToplane, Intended for pleasure 
and sociability This has been called a "family hydro." 
The machine consists of a biplane mounted directly 
on a single boat of unusual size without Intermediate 
framing so that the lower plane rests directly on top 
of the boat amidships The passengers will sit on 
Ihe bow of the boat Just before the lower plane The 
engine will be mounted Just underneath the upper 
plane BO as to allow the propeller on Its crankshaft to 




Wind tube with radiator for straightening atream lines. 



r the stay t 
and kMd«] with gravaL 


swing freely without too near exposure to I 
of the boat and the spray thrown up when tl 
Is skimming the water rapidly. The usual fltw 
the wing ends will be used to preserve the I; 
ance when the vessel rests Quietly on the wstai 
runs over Its surface. The final goat la an ■ 
which can be manipulated as reattlly as a motor boi^ 
which can be launched from smooth or rough wat^ 
alike, and which, after a substantial voyage In^lhg 
air, may be landed on earth or water with ease ikaf 
security A novel wind-tube for studies In aerodyi% 
mice was dsveloped In the Curtiss aeroplane fa«tai||f 
during October, 1911, and found Its find 
application in revealing the atreamr 
lines about the wings and body of,g 
small model of the new hydro-aamn- 
plane. The wind-tube, which U but the 
model of a full-sised wind-tunnel to ha 
built later, la shown in the photogrggl^ 
It measures six feet |u length by ftftwp 
Inches square In croas-eectlon, and la 
provided with a glass door through 
which models can be Introduced and 
studied In tbe sir stream Aa usual the 
current of air Is generated by an elec- 
tric motor driving a suction fan or 
screw at one end of the tube, while at 
the other end is inserted a honeycomb 
structure for causing the air to flow in 
straight lines free from swjrls and ed- 
dies The ‘’honeycomb” In this case Is 
a standard aeroplane radiator having 
cells four Inches long by oue-fourtb inch 
square in eroea-eectlon. The air entera 
the tube through this stralghteDer at 
a part of the room free from obstnie- 
tlons and well above tbe floor Aa a 
consequence it movee In a smooth eur> 
rent of uniform velocity. A line silk 
thread suspended in the current shows 
a deviation of the stream-lines of but 
a small fraction of a degree to and fro 
from exact parallelism with the walls 
of the tube The speed of the air, toot- 
ed when the motor was not perfectly 
steady, showed a diminution of nearly 
two per cent across the tube at the 
middle of the window, when explored 
from mid section to within leas than 
two Inches of the walls, but In the 
stratum extending from the wails In- 
wardly 1.6 Inch, a considerable varia- 
tion of wind speed was observable, due 
no doubt to skin friction on the four 
feet of wall between the radiator and 
the section In question A cone was 
placed at the motor end of tbe tube te 
Inoaae the SO-lnch auction screw, and a 
like cone may be placed before the 
radiator. If thought advlaable, to im- 
prove the flow of air. 

This Wind-tube la so simple and eSect- 
Ive that It may be found aervioeable to 
other aviation studenta who may wlah 
to make like experiments. But of 
course it Is desirable to hare very 
much Iss-ger tubes, equipped wKh pro- 
portionately large radiators, slnoe a 
small model may eaaily dlaturh tbe 
stream-lines as tar aa the walls of a 
small tube, and thus give different indi- 
cations from those for freely flowing 
air. The radiator not only makes an 
efficient stralghtener, but also may 
serve to keep the air at any desired 
temperature. If a suitable fluid be made 
to course through It This remark ap- 
pllee particularly to a wind-tube having 
a cioied circulation of air, 

Two methods are used by Mr. <3ttitlse 
to delineate tbe atream-ltMa of 
current flowing ipwt any model Ineiie 
the wloAdttbe. One la to attooh h flito 
silk thread to a One afire, aik bold ft 
at vartottt piHata •!«««, tb« ntoddl; tM 




EK^TinC AMBSION 


Curiosities of Science and Invention 


■Milling' « Omit III 800 
ymfim at 13,000 Volti 

Ittiwr r«oeiitt;» n»d botora the 
£j^PltokS8oti«tx«ot«dx UM-year Con- 
vmHi 4it the Americatt Inatltute of Blec> 
ufm Ani^aeera, D. Merriam dlacuaeed 
t!^Brol>l«ni8 of oil-break circuit break- 
eM^^he oil circuit breaker interrupt! 
af^Bctrlcal circuit la oil without pro- 
abnormal dlaturbancea in that 
dlMt and also confluee the deatructive 
anB a small volume, thereby prevent- 
laBti spread to adlaoent apparatus and 
ei^Bng the oil circuit breaker to he 
placed In any convenient location 
MMoe awltchhoard or in the power ata- 
tMH Air break circuit breakers, owing 
tiMie large vlcloua arcs which they pro- 
dan, are unautted for gSneral alternating 
olilreDt circuit breaking appllcationa 
Illustration herewith shows an arc 
djEwn by one of theae devices when 
anning a circuit carrying 800 amperet 
iB 18,000 volts. This arc, one of many 
4 »rved, was about 180 Inches long and 
(M 140 Inuhea In the air, while the 
sAe circuit ruptured lo oil produced 
a3 arc only 0 Inches long and with no 
sBemal disturbance. 

Fnettmatk Spring for Automobiles 

W E illustrate herewith a pneumatic 
Guahlon which has with consider- 
able success during the past year been 
used to take the place of springs In auto- 
mobltes, and which la now being tested on 
the commercial vehicle The cushions 
consist of rubber bulbs, each with an 
outlet through the neck at the top, con- 
necting with a good-slsed air reservoir. 
The cushions at the front have a sep- 
arate air tank from those at the rear. A 
pressure of but 27 pounds is used In 
the front cushions, which are 8 Inches 
In diameter, whereas 43 pounds to 
the square Inch Is the pressure used In 
the rear 10-lnch cusUlous This pressure 
Is sufficient to support the weight of a 
SMi-ton express truck, fully loaded. In 
the future, a single bulb will be used In 
place of each spring, these bulbs being 
9 inches In diameter in the front, and 
12 inchea at the rear. According to 
the superintendent of the express com- 
pany which has been testing these cush- 
ions on one of Its trucks for the past 
two months, the cushions absorb the 
road vibrations of the running gear and 
cause the wheels to cling to the ground, 
giving better traction The result Is two- 
fold-— a decided diminution of the wear 
and tear on the engine and transmission, 
and longer life of the tires because they 
do not hounoe so much The saving on 
the machinery and tires Is estimated to 
be as much as twenty-five per cent in 
botA casea. Another good point of the 
cushion spring is that It will not crysUl- 
llie and break as steel springs frequently 
do. This is a decided advantage, espe- 
cially with a commercial vehicle, where 
the breakJMfe of a spring generally causes 
great delay. 

A Mmema of Speadi 

F or more than a year, a Parisian pro- 
fessor, Mr. Ponge, has been engaged 
In creating a very original museum, tor 
the collection and preservation of records 
of ths human voice under all of Its manl- 
festatkmi. In this museum of speech 
there will be In addition to the original 
rsoords, wax ecvles and mloropbotographs, 
of Um oontour and relief of charaoteris- 
Oo pboBOgrams; also studies of the or- 
gam ell speech as well as photographs 
of gpsiMh (Maraga procsss). 

With tlie help of theae data, the rau- 
aohih of iipsech will make a phonsUo 
**grt el -French Spenkors. Thanhs to 
th^ Aim H he poasihle to notice al- 
mtM, fUAwMOea botwoen 

Ih* pmtt at two 



Courtesy Oeosrsl Electiia Bavlew 
A UO-ineh are drawn out by an 


Getting standard time by wirelea 
from the Eiffel Tower. 


mas aervice equipped with pneunutie < 
in piece of springs. 



Preserving the soivs of children at play. 



iiBlghborlng villages, or of two successlvs 
generations Just now- Mr Ponge Is using 
tho phonograph to preserve the children's 
songs and the crlts of the street hh 
well 08 the speeches of the great 
orators, the sermons of the celebrjited 
preachers, the arguments of Illustrious 
members of the bar, etc One of the 
photographs shows him at work In 
a school among the children playing and 
singing a child's song Anothei of oui 
views shows him In the sti t-et recording 
the cry of an asparagus \eiidor Ho h.is a 
fertile field for work among street ( rlers 
There, is the hawk<'r of straw goods, the 
mender of chairs, the china and ikjico- 
laln men hant, the cask ■niaKor rolling hl« 
barrel as he goes along, tho glazier and 
other small merchants whose “speer If he 
records fop minute study 

Settiiuif a Watch by Wireless Time 
Signals 

N ow that time signals are being sent 
out from the Eiffel Tower pet iodl 
cally, amateur wlieless telegiaphors 
have seized the opportunity to set their 
watches by means of these signals Obvl 
ously, this form of signal has Its ad 
vantages over that of tho time bull in 
common use here The signal Is sent 
out broadcast ami any one may receive 
It In his own home, not only in Paris but 
in subuibs and n< Ighborlng towns The 
receiving Instruments of wireless teleg- 
rapliv are very simple and inexiienshe, 
and any boy can make them out of ma- 
terials at hand, practically the only ex- 
pense being that of a good telephone re 
reiver The aeeompanvlng photograph 
shows a rather more elaborate get of in- 
struments than Is absoluti'lv necessary, 
and the operator, with telephone to his 
ear and watih In hand, Is waiting for 
the signal from the Eiffel Tower A ays 
tern sudi as this should do murh to set 
a standard of time over a large area at 
but little cost 

Mesmerizinfif Lobetera 

B izarre information inav occasion- 
ally be gleaned from the most s<'ri- 
ous scientific literature Th.; title of tho 


Ize lobsters “The usual methoi: 
from Mature) Is to hold th© h 
down, with the claws arrange 


AiWifillig th* ciy ^ w Mpuifw vsodor. 


le reversed iiosltlon, ax 
) the head, was esseiit 
•eated In the horlzontu 
recossfully that it i 
lovemeiil for three h 
ibster subjected to a 
as quiescent for flfty-n 


ally in the tucUed-up condition, and may 
be left In the natural position or on Its 
back They all recover wb<ii disturbed, 
but tho recovery of th© lobster appears 
to be quicker if the under surface of the 
rephalothorax la disturbed Placed In sea 
water lobsters recover liniiiLd lately, but in 
one such case a crab took ten minutes 
to come round conipleU ly ’’ 

The process is beautifully simple, and— 
such are the vicissitudes of life— one can 
never tell when the foregoing informa- 
tion might “com© In handy " 



SCIENTIFIC AMEBICM 


Abstracts from Current Periodicals 


Phases of Science as Other Editors See Them 


Livinsr Persons Represrated on a Reduced 
Scale 

nllE Idea of projectlag on a aercen living figun 
I larger or smaller than life \«.ae realized more tha 
century ago, but the weakneae of the avallahle aouici 
light made the representation very Imjatifeel Evt 
le electric arc gives unsatisfactory icbuUs uhen lonw 
id a screen are employod, but by supiiiesBlng It 
reen and forming aerial Images by means of con<'a\ 
irrora. a very brilliant and reallsth effed can be i)r 


projected with the actor's Bgure 'I'bc* nc tor’s move- 
ments are necessarily restricted to a small area, but he 
can make gestures and dancing step'’ without getting 
out of range or focus The Illumination, as well us the 
distances, dimensions and positions, requlrL-s very nice 
adjustment The actor and the projected scene I) are 
necesaarlly lllumtnated by a poweiful eledrh arc, 
while the back drop and side sc-enes of the little stage 
are lighted by rows of Inoandesooni lamps, and the 
Illumination musl harmonize In order to produce a 
realistic effect Tt>eee difficult problems have been 
solved with wonderful success 

Paintings Locked to the Wall 

T he sill occasioned by the recent theft of the "Mona 
Lisa" Ironi the Louvre has drawn attention to the 
Insuffixleiit proteilion of paintings which are slmplv 
hung on the walls of our great art galleries, and can 
lx> detached by a twist of the hand on the part of a 
pel son more enterprising than scrupulous 


rungement was. It has been suggested, to effect a bet- "Fire was used to spl 
ter control over the slave-miners Perhaps, too, the It more friable and easl 

purpose was to prevent wild animals from making the vein walls was plckc 

their home In the mine along with the slaves oi’ finger prints are still 

"Itcllcs found both Inside and outside the mine com- the thumb of the miner 

prise bonc's, and various Implements made of stone, doua site, almost double 

hone, horn, fireclay or of wood. Among the principal present-day workmen 

1 piles found on the Interior were sixteen skeletons, "No pi ops were used 
two of them complete, stone hammers, picks made alone proves that they 

of 1)01 us ctf atiinmis no longer known in Spain, atone certain cases ore was ei 

needle, torch sticks, a bone knife, two wooden bowls, glngs Into which to-day 


three feet high The raising of the curtain reveals a 
"back drop" and side e* encs of the usual l>)'e, and i>ei 
Bonages who move and apeak In a very lifelike man 
tier, but aieonly twelve or fifteen laches tall The fol 
lowing explanation of the trick, which we quote from 
La ^aturc. is conjectural, as the exhibitors refuse to 
give any information 

The" illusion is probably produced by two concave 
mirrors which are really above the flooi, but are shown 
below the floor In the diagram, for tbc' sake* of eUw 
ness The real actor. Indicated by the arrow AB stands 
before the mirror ilf, which foi ma a reduced and In- 
verted aerial Image of him at A'B', and the second 
mirror M, forms a lo-lnverted and still fuither re 
duced aeilal Image at nb, on the stage, and In view of 
the Biiectator g The lays which form the' image iiatce 





and, strangely enough, some coins. The skeletons 
which were found belong for the most part to minors 
suddenly killed In tho midst of their labor, the hand 
ailll holds the hammer, and occasionally a skeleton Is 
fc-und under a fall of lock Other corpses mol death 
in a cowering or crouching position 

"All of the men must hav€< been of extraordinary mus 
fulnr development The heavier stone hammers which 
they used welghi-d as much as twenty or twenty-two 
pounds In spUe of their miiHcular devolopuient, th" 
majority of the minors were evidently of extremely 
Hlim build, for some of the galleries are literally pol- 
ished by the rubbing of bonos. and in these galleries, 
penetrating through the solid rock, a man of even 
small size can worm his way only with the greatest 
difficulty Tho skulls have the appeiarancc of youthful 
Individuals oi of children, but, ccmsldorlng the differ- 
ences In skull and brain development In those days 
as rompaiod with to-day, this appeal anre may be do- 
c eptlve 

"The stone hammers, more or less polished, wero 
often used by being held directly In the hand, without 
any sort of handle In some hammers a wooden helve 
1 b preserved and In a few a thong served as handle 

"For illumination, the miners used sticks of wood 
four to eight Inches long A ball of wet clay was 


a bet- “Fire was used to splinter the rock, and to H|«r 
a, the It more friable and easier to attack. The clay^Mg 
aklng the vein walls was picked away by hand. Thot^Bla 
of finger prints are still visible here; they shotflEiit 
I com- (be thumb of the miner of these days was of t^Bna- 
Btone, dous site, almost double the length of the thuB^W 
nclpal present-day workmen 

etons, "No pi ops were used In the workings, whlcfl|||wt 
made alone proves that they antedated the Roman ^^ n 
atone certain cases ore was extracted from the end a|B^- 
bowis, glngs Into which to-day only a child would bn' ^P|i| ii 
to penetrate. Several galleries are so steep aqB^ 
slippery that any movement In them must have Bln 
with the help of thongs fastened Into the root offlpe 
gallery; In the-vertlcal slopes or raises there IiBb- 
ually still preserved a steme ring Into which sucKa 
thong was fastened ^ 

"Originally, the ores were smelted In shaiujk, 
scooped-oul hollows In refractory clay. These prlB- 
tive crucibles were about 8 Inches In diameter, iB 
with walls Ihi Inch thick, fragments of them B 
preserved with ore, incompletely reduced, cllng!ng»o 
their Bides Later they must have employed a 
highly perfected smelting device, for pieces of qwe 
gjg, homogeneous slag are found, this denotes the use pi 
some continuous emeltlng apparatus.” 

Was Benjamin Franklin the Pint Inventwif 
the Lijfhtning Condnetor? 

T o some it may seem almost a sacrilege to raise the 
question which appears at the head of this note. 


T O some it may seem almost a sacrilege to raise the 
question which appears at the head of this note, 

minors Perhaps It may not bo amiss to say right at the outaet 

F> hand that Investigation of the ovldenc-e leads to a eubslantla- 

9ton Is tlon of the ordinarily accepted view which gives to 

death Benjamin Franklin the honor of having Invented tho 

lightning lonductor Nevertheless, 11 Is Interesting to 
r mus note a number of passages In ancient literature and 
which records^ which have by some been construed as anttcl- 
ity-two pating the modern method of warding off the lightning 
It, th" This subject is discussed by an anonymous writer In 
remely t*»c IVcIf drr Trchnik 

ly pol- Very soon after Franklin’s Invention became known, 
llerles, a French professor drew attention to ancient Tuscan 
f evnn and Romaudnstructlons, which spoke of “calling down" 
rcatpst lightning (clirerc), and further jiolnted out that the 
uUUful ancient Romans had a regular rite for Jupiter clidus 
differ- (Jnplter called down from heavenl It was argued, 
L' days therefore, that the Tuscans and Romans knew, oven at 
be de- that early period, of the possibility of drawing down the 
lightning from the clouds The Celtic nations also 
. wero were In tha habit of sticking their swords In the earth 

'Ithout with tho point upward, near springs, on the approach 

1 helve of a thunder atorm, aa a protection -against lightning 

indie The Persian King, Artaxentea, was acquainted with 

wood the power of Iron to attract lightning Again, Jo- 
i wae sepbua Flavius, In describing the great temple of 


rolled and slapped against the gallery wall Into this Herod In Jernsalem, states that the roof was studded 


cliiv the miner stuck hU little light Numbers of these 
wooden sticks or matches, the free end charred, are 
still preserved In place In their clay holders along the 
galleries There are also found some resinous 
branches or twigs, wrapped In hide, and tho latter 
soaked with greiise or with resin These. It Is be 
Ilc-vecl, also served lor illumination, perhaps, too. for 


Lie light Numbers of these with an army of golden points, and that a similar 

the free end charred, are arrangement was found on the earlier temples of 

heir clay holders along tho Solomon and Zorutobabel U is stated that none of 

so found some resinous these temples, In spite of their location upon an altl- 

d In hide, and tho latter tude, was ever struck by the lightning Coming down 

h resin These. It Is be to the Middle Agee, it le noted that an edict of Charle- 

nlnalion. perhaps, too. for magne menUons that the peasants were In the habit 

of setting up long pointed pole In the ground on 
tho approach of a storm, and In a 


Mining in the Stone Age 

A MOST Interestln.f glinipae Infc 
jirehlstoric nilnlng In the Stone 


Age has recen 
upon the openin 


"In these ancient Siianlsh mines,’’ 
states our contemporary, "the gal- 
leries and drifts do not open di- 
rectly ontA the mountain side. In 
stead tliey communtcate with day- 
light by means of several vertical 
shafts or chimneys, a few meters in 
height. The purpose of this ar- 



From London Illcwtrated New# 

Loekiag the stsUe after the horse le gone. -The theft of the “Hesa » 
kaa iaapkad this taTflRtlon. 


sermon of Bt. Bernardlnus of Blena 
It Is mentioned that sailors would 
bind a sword with Its point directed 
upward to the mast of their vessel 
on the approach of a storm 

Apparently a very good case 
could be made against Franklin. 
Dr. Hennig, however, puts down all 
' instances of this kind to pure 
superstition. The Idea waa to 
frighten away the storm demons 
by means of the upwardly-dlrsctad 
swords Among uncivilized peo- 
ples it It a common custom to 
threaten approaching storms hy 
the din of arms, and the ancient 
Oauls and Homans would shoot 
arrows Into the gathering stona 
clouds, to ward off the hostile pow« 
era of the weather. 

As regards the golden poiM 
upon the temple at Jemaalem tittd 
other places, Josepbns himself titta 
us that the purpose ct these 
waa to «« tim 


16, ifin 


SCIENTIFIC AMERICAN 


EnffiMainff 

Kth« The work of uncorerlng the 

[ Is completed, and the report of the engineers 
Boftrd who made the Investigation has been 
» the Secretary. In the opinion of the Dooid 
mlnatlon of the bottom of the ship In the region 
^ explosion presents evidence of a primary ex- 
it external to the ship, and In all the main feat- 

( the recant Investigations have fully corroborated 
eport of the Naval Board of Inquiry, made at the 
of the disaster. 

■ Medal to Bir WiUlam H. White.— At the Nine- 
1 Annual Dinner of the Society of Naval Arcbl- 
f and Marine Engineers, held at the Waldorf- 
Slr William H White, former chief con- 
|tor of the British navy, was awarded the John 
I medal for nouble achievement In naval archl- 
The venerable American steel pioneer. In whose 
r the medal was founded In ld02, was present. In 
^ of hla 89 years Previous recipients of the medal 
I Lord Kelvin, Qeorge Westlnghonse, Alexander 
1 Bell, Thomas Alva Edlaon, Charles T. Porter 
I Alfred Noble 

» FttdL— In connection with the River 
jbtentilal Celebration, recently held In Pittsburgh, 
s been a movement to give a long-delayed but 
^ll-deserved tribute to the work done by that Inter- 
sgtlng but very erratic character, John Fitch, In pro 
aloting the early development of the steamboat. Fitch 
g|i8 a typical American Inventor, with all of hU ohar- 

£ eristic faith and perseverance His boat was the 
t to run on a regular schedule, carrying passengers 
Wls Is a fact which cannot be disputed A newly-or- 
ggnUed chapter of the Daughters of the American Rev 
•lullon will bo named la Fitch's honor and will erect a 
suitable monument to bis memory 


Lignite Briquette ExperiraenU. — The Bureau of 
Mines, realising the value of the vast deposits of 
lignite which exists In several western States and 
particularly In North and South Dakota, Montana 
and Texas, recently obtained from Germany a power- 
ful briquetting machine, which is being used to de- 
termine the suitability of American lignites for the 
manufocture of briquettes The eiperlmeutal work 
so far done has shown thst lignite can be made Into 
satisfactory briquettes at a cost that renders the man- 
ufaeture commercially profitable The extended use of 
lignite briquettes would serve as an Important factor 
in the conservation of our supplies of coal 


Tke Heli Gate Bridge.— The letting of the contract 
for the Imposing Hell Gate railroad bridge, which will 
serve to connect Long island with the mainland at a 
point near the Harlem River, marks the beginning of 
work on the most Imposing structure of Its kind in 
this country, and the longest btidge of Its type In exist- 
ence. Its dominating feature will be a massive arch 
bridge of one thousand feet span, carrying four tracks 
capable of accommodating the heaviest railroad freight 
traffic The total length of the bridge, Including ap- 
proaches, will be three miles In the steel arch bridge 
alone there will be 18,000 tons of steel, and there 
will be a total of 70,000 tons In the whole structure. 

The Panama Canal Fortlflcatlona.-Wlth the excep- 
tion of one of the fortifications at the Atlantic termi- 
nus, the defensive works which aro being constructed 
at the Panama Canal will be named la honor of soldiers 
conspicuous in the Civil War. One of the Atlantic 
works will be called Fort Do Lesseps The sea-coast 
fort at the Pacific terminus will be known as Fort 
Grant, and Its batteries will bear names of division 
commanders of the northern army The sea-coast torts 
of the Atlantic terminus will be known as Fort Sher 
man. Fort Randolph, and Fort De Lesseps, and the Irat- 
torles of Fort Sberman will be named after division 
commanders who served under General Sherman The 
batteries of the other two forts will bear the names 
of artillery officers who distinguished themselves In the 


Improvingf the Port of Para.— Altboqgh Para, the 
comroorclal metropolis of the Amason valley and the 
greatest rubber-exporting center of the world, has long 
enjoyed an Immense trade, this has been seriously 
hampered by two circumstances, vis , poor harbor 
facllltlea and the unbealthfulness of the town Re- 
cently the Brasilian government has taken seriously 
In hand the Improvement of the harbor, and has nearly 
completed works the total cost of which will amount 
to about 189,000,000, Whereas formerly large vessels, 
owing to the shsJIOwness of the water, were obliged 
to lie Bome mllas from the quays, a conalderable 
part of the now quay wall will have a depth alongside 
Of from 30 to 83% feet. Docks, shlp>ratlwayB, metallic 
warebbttoea, atootrio cranea, and bulldinga for the cus- 
toms, postoffioa and national telegraph are Included 
anMux the improvements. Meanwhile the state of 
P*f* is MKtoavortag to improve the hygienic coadl- 
tioos of tta city, and espeotally to eliminate the par- 
ting iapti St mosquito which U the oarrlsr of yel* 


Electricity 

Street Car Telephonee. — In order to avoid needless 
opening of car doors In winter weather, the street cars 
of Chicago are to be equipped with anuunctator horns 
set at the four corners of the car In tho celling, and 
connected with a telephone on the rem platform, by 
which the conductor may announce the streets 

Wireless Messages to Filchner.— According to Petor- 
matin* MiUexltmgen, wireless communication la likely 
to be established between the Argentine wireless sta- 
tion on New Year Island (near Cape Horn) and the 
"Deutschland," the vessel of Lieut Pllchner's antarc- 
tic expedition, after the latter reaches tho barrier Ice 
and Weddell Sea. 

Wireleos Lighthouse Signals.— The new lighthouse 
at Ouessant, on the Channel roast of Fiance, Is note- 
worthy not only for Its height of 120 feet and Its 
powerful light, but also for the wireless signals which 
It Is to send out The new apparatus Is designed to 
give vibratory wireless waves so as to produce mnshal 
signals In the well-known way Two different notes, 
do and nol are used here, and they will tie repeated at 
regular intervals so that such signals ran be easily 
recognized by vessels at sea Following this, other sta- 
tions of the kind are to bo erected .along tho Channel 

Cnlro-Hellopolis Electric Line. -The new electric 
tiaetlon Hue running from Calio to Heliopolis. Egvpi, 
Is laid out In two seetions, the first lying between 
Boulac and Limoun Bridge and the seioiul running 
from here to the second oasis The line is built on 
narrow gage (3 feet 3 Imhes) niid tuns trains made 
up of motor ears Each of the cars Is fitted with foui 
motors of the 5i) horse-power Jeuinont type, of Krem h 
build, running on overhead trolley wire For this 
latter the voltage varies between 500 and 700 volts ac- 
cording to the section of road 

Limited Current for Small Consumers.— The electric 
lighting station of Bremen. Germany has adopted a 
method for tho sale of current by which it hopes to 
reach small consumers and Induce them to abandon 
oil lighting For Instame a workman's family living 
in a small lodging can make a yearly subsi rlption for 
(urrent to the amount of three 16 candh'-powei lamps 
per day, and for this he pays about the same prbe 
as for oil He Is entitled to the use of the lamps (on 
tlnually, but more than this number lannol be tunioU 
on, as a current limiter prevents tills However, noth- 
ing prevents wiring the quarters for a larger number 
of lamps, provided not more than the stated number 
are turned on at a time. 

The Cost of Ultra-violet Sterilisation of Waters.— 

A report has recently been made by Grimm and 
Wedert on the cost of sterilizing water by means of 
ultra-violet rays produced In a quartz lamp The cost 
for 50.000 hours’ work w'as, foi the quartr lamp 850 
realstanoe $11, new burners $600. current $1,100, 
sundries $14, or a total of $1,775 This outlay repre- 
sents the cost of sterilizing 5,000,000 gallons of water, 
or about one cent for 30 gallons Tho cost of (oui- 
plete sterilisation is relatively much greater than that 
of partial sterilisation By sterilizing the water 
within lt!> i)er cent complete, the (ost can be i educed 
to 90 gallons for one rent As compaicd with this the 
ozone system of sterilisation would (ost halt as much, 
and ordinary Altering one-tenth as much 

Federal Electric Railroads in Switserland.— In Swit- 
zerland the question has been agitated for some time 
as to tho best method to use for changing over the 
Federal railroads to electric traction, and a commission 
was appointed to look Into the matter Tho commission 
recently Issued Its report and In this it concludes In 
favor of electric locomotives running on the single- 
phase system with 16,000 volts on the overhead wire 
Direct current Is not favored, even though It takes loss 
power, on account of the drawbacks It presents, first 
cost among others It Is estimated that the exi>ense of 
transforming all the Federal lines will reach $16,000,- 
OOO, but there will be 10 per cent economy realized In 
operating the railroads The Swiss government has 
already allotted credits for purchasing a number of falls 
so as to erect electric plants for supplying the current 

Electric Raiiroail from Gencato Busalla.— A success- 
ful electric railroad Is now running In the north of 
Uajy from Genoa to Busalla, under control of the gov- 
ernment Genoa sends coal to all the north- 
ern region inoludlng Milan and Turin. A steam rail 
road ran aorosa the mountains for this purpose, but 
tho new electric road will be much superior It has 
heavy gradients and numerous tunnels, and uses heavy 
electric locomotives designed after the BImplon and 
Valtelllna types. Current Is taken from a S.OOO-volt 
line, working on^^the three-phase system The loco- 
motives are designed to draw a 400-ton train upon 
8,6 per cent grades. at 26 mtlea an hour, and have 
66 tost adhesion weight The four axles of the loco- 
motlvea are coupled by bar and crank and are driven 
from two 760 horas-powsr motors. 


Science 

Prehistoric Nursing Bottles. -At cording to ret cut 

dlecovcilcs It appears that nursing bottles wore used 
even In prolilstorlc times This Is true at least for 
the age of polished stone, Inasniiub as a French areha'- 
ologlst, M Nil aise, w hen exploring a neollthli funerary 
deposit, found a small clay musing bottle, and this was 
quite Intact This Is not the only sitCLlmen of the 
kind which eoinos fiom early ages Among others are 
the specimens found In the Gaulish burial plates of 
Jonehcry and more recently In the Gallo Homan aieiia 
of Paris This latter, It will be rc-menibei ed, was un- 
covered within a ( omparutlvely late pprlncl 
The Genetic Congress.— The Kourlli International 
Oonctle Congress, leceiitly held at i’.iris, was oct opted 
mainly with the < rosslog of tueeds in jilants and the 
resulting hybrids whnh are obtained Outside of the 
great at leiitlfli tiiti-rest which is Incolved, the ipii'atlon 
has .1 very practlml bearing For Instam e M Holumun 
made experiments upon the crossing of potatoes foi six 
years past, and hopes to loodiiee a variety whnh will 
he able to resist the rotlltig disease Tim cjiiesimn of 
hybilds In imineillon with many klnds of plants such 
as peas, loliacco. cloves and others fornifhl tho object 
o' the papers read at tho congioss 
A New Comet —A eablegram has been received at 
H.arvard College Observatory from Prof Kobold at 
Kiel, slating that a comet was discovered by Scliau- 
masHo giving Ihe following position 

1911 Nov 30 6'-t91 Greenwich Mean Time, RA l.dh 
I'Jni 12s Dch’ ff. deg 51 ni 

Dally motion H A tin 32s , Dec —1 Im 
The (omet Is visible in a small lelesMtpe A late 
cablegram trom Knd states that Schaumasse's comet 
was obseived by BiesbriHs k at Uccle In the following 
position 

1911 Doc 1 74K2 Grc-enwleh Mean Time, RA 13h 
2(.ni 2'. 7s I). e ) 4 deg r,7m. n:,s 
Sterilized Post Holes.— An engineer In Budapest lias 
Invented a process for tlio picservatlon of wood which 
bids fair to be of much economic Iniiiortance Tho 
proeosB Is Intended to he appllcnl to wood used In out- 
door construction, siuh as rallioad ties, telegiaph 
polos fetioos, palisades, and the like It c on.slstg in a 
sterilization of the siirroiindlng soil by means of a 
licjuld iioiired Into the hole In the earth before the 
post or tic is planted The liquid Is composed of cheiu- 
kals which offi'etiially destroy all Insect life and all 
c ryiifogamous vegetation In the surrounding earth 
According to /,o Ri’vw tins prevents the rotting of tho 
wood without the neeesslty of treating It with creosote, 
HO that both time and expense . n savecl in many cases 
Conversing With Animals —A. certain Charles Kel 
logg, of California, has appeared at Cambridge with 
the object of rotivlnclng the Harvard faculty of his 
abllltv to talk with aninialR His Illc' has l>ecm spent 
among tho Sloira Nevadas, and his stuclb-s include the 
vocal soundH made by bears, squirrels, lizards, rattle- 
snakes and crlckcds Indeed, he elutms proficiency 
In fifteen animal languages He lias a peculiar ivalatc 
with no tonsils, and entlrelv lacks the cord coniic'c’l Ing 
the teeth with the lilts To these pec ullarlttes he 
partly ascribes the ease with which he imitates the' 
sounds of insects and animals Some of his ohseiva- 
tioiis and Ideas aro at least Intc'restlng, if not con 
vlnelng 

Excavations at Delphi.— The Frenc h Sc bool of 
Athens has been making some Inteiestlng excavations 
at Delphi, bearing upon tour main pcilnt-, the Temple 
of Hera, the valley and basin cif tlie inopets, the gym- 
nasium and tho theater quarter Moie than 200 vases 
were found In the basement of tho Temple, dating from 
the 7lh to the 6th rontury B C Some blue waie of 
an unusual kind was found hero, also a fine series 
of terra cotta heists of the goddess Mcth The plan of 
the gymnasium is now reeognt/ed, and some good 
stone Inserlptions come from this spot To the west 
of the basin which collects the water of the Ipsns tor- 
rent are the ruins of a smaU sand nary which aiijcear 
to date from the early history of Delphi 

The Weight of Various Brains.— While the weight 
of the Individual bialn in each particular species, as 
compared with that of the entire svsteni, inav be said 
to have BOTTiP bearing on th(> Inlelllgeiif e of the In 
dividual, there Is no fixed propoillon Is'lwc'cn the 
weight of tho brain and the total weight of the body 
as between one simcles and another, as is shown hi 
the following table 


Elephant 

Whale 

Man 

Hors© 

Gorilla 

Orang outsng . . 
Sheep . . . 

Dog 

Pigeon 


Orsmniffc Occicecs 
4,660 16 44 

2,490 S7K 

1,400 4 94 

, 600 1 70 

426 1 50 

400 1 41 

133 0 47 

106 0,37 


l/tr.O 0 23 

1/25000 0 04 

1 12 2 38 

1/534 0 19 

1/213 0 47 

1'1.14 0 75 

1/377 0 27 

1/200 0 60 

1/160 0.67 



Novel Transportation Bridge in Great Britain 


\ NEW transporter bridge, whlrh has been under 
(onntriiellon for iht past three years over the 
Rlvei Toes, one of the great Industrial wateiwajs of 
Nortli-Eastern England, was formally opened for 
tiafflt by H R H Prlnre Arthur of Connaught on 
(V'tober 17th Hitherto 
rommunlt ation between the 
thriving town of Middles- 
brough and the Industrial 
area on the north side of 
the liver has liwn main- 
tained by means of a munic- 
ipal fell .(boat service, but, 
during icii'iit yeaiH, this 
ineltiod of liansport lias 
l)rove(l both Inadequate and 
Iru oiivenit nt Consideration 
lias bcH'ii given at various 
Mines to pinjcits for a tun 
nel uniitr the river, a sub- 
pensiou bi idgi , an ordinary 
swing bildgo and also a 
rolling lift bilclge In tlie 
laso of u busy river like 
the Tees it is essMuitlal that 
any means ailoiited for ae- 
lonunodatiiig tlie i ross traf- 
th should interfere as little 
as jiosslble with the con- 
duit of the up-and-down 
stream I raltk' and It no 
other obJiKtlons existed 
theie would be no doubt but 
that a tunnel or lilgti level 
bridge would have affordCKl 
the host means for attaining 
Ibis end lint both the tun- 
nel and the high level 
bridge, IndeiK'ndfliitly of 
high lurfi, would have In- 
volved the dlltliulties of aii- 
liroa< lies and In the case of a high-level bridge, this 
would. In a Hat district like that of Middlesbrough, 
torn) a praetnally Insurmountable obstacle, so long 
at. the bridge was ullll/ed by the traflli passing over 
It In the ordinary way Accordingly, In 1906, the 
AllddleshroJigh Corivorotlon derided to rcplaip the fer- 
ries by a transivorter bridge 
The Tees transporter bjtdgc consists of two groups 
of piers erected on either bank of the river on masonry 
foundations and connerted by a pair of lattice-type 
girder* of 570 feet span with depths varying from 65 
feet over the towers to 21 feet at the renters The 
undersldh^'of these girders Is 160 feet abme high water 
mark The glrdars on the lower flange earh carry 
two lines of rails and are placed at a dlsianre of 36 


A Suspended Ferry 

liy F. C. Coleimin 

feet from center to renter On the four lines of rails 
tlir re Is supported a traveling platform from which 
ti travrdlng I'ar, 44 feet by 39 feet. 1* euspeitded This 
car is provided with passenger cabins on each side, 
and Its floor is level with the roadway on each side 


Passenger car approaefaiag the Middlcebroogfa Mt. 

of the river Aceomniodatlon will he found for about 
600 passengers and six road vehielee As the upper 
platform travels across the high-level girders the car 
la carried at roe* the river between the landing places, 
the hauling to and fro of the traveling platform being 
effected by an endless ropeway The ends of this rope 
are fixed on a winch placed on the south side of the 
river and driven by two 60 H P. Westlnghouse mo- 
tors The Journey from shore to shore will be accom- 
plished In less than two minutes The working of 
the ear will, generally be controlled from the pilot 
bouse placed on the top of the passenger cabin on the 
suspended platform, but In case of emergency It can 
also be worked from the winch house, dlsUnt about 
160 feet from the main tower of the bridge on the 


Middlesbrough side of the river. One motor will. It 
IS anticipated, be more than suSclent to propel the 
car, even In the most severe gale 
The main girders are of the braced cantilever tyixi 
and tbe extremities of the main span arc anchored 
and secured to concrete 
anchorage blocks on each 
bank of the river by 19 
wire ropes embedded In 
concrete, each rope being 
capable of withstanding a 
breaking strain of 300 tons. 
Owing to the unfavorable 
strata the main towers on 
thu Port Clarence side have 
been distanced 130 feet 
from the shore and ap- 
proach Is therefore made by 
a lattice girder bridge. On 
the Port Clarence side the 
foundations were carried 
down to 90 feet below high 
wsAer of spring tide, and 
on the Middlesbrough side 
to a depth of 70 feet. 
The caisson foundations 
are filled up solidly 
with concrete, and 10,000 
cubic yards of concrete 
were used In these founda- 
tions and In the retaining 
walls supporting the same. 
After the caissons had been 
sunk and the steel towers 
sunk, the erection of the 
main girders proceeded sim- 
ultaneously toward the 
land arm and over the river 
on the cantilever system. 
As the steel arms from each 
side of the river approached 
one another careful meaeuromente ae to levels and 
line had to be taken from time to time so as to Insure 
an exact meeting In the center. As eoon as they were 
within 100 feet of one another, exact dimensions were 
taken and after due allowance had been made lor the 
proper measurements the closing lengths of the steel 
work that warn reqnlred to fill In the gap wen amS' 
plated at the contractors’ works and fmrwardsd to the 
site. Aided by terorAble weather oondUlons, the 100 
feet of closing lengths was erected In pmitlon Ih atx- 
teen hours, the work eomtng together perfeotlf M to 
line and level The temperature at the ttma «f ckNp 
lag was 61 deg. rahr. The bsdgfat et the tosnorg ibeiff 
high water la alwot 160 f«et, *0 that tha iMiSc ot ilM 
wdrk wa« carried out at a height ot idteut Igft. 





SGHNUFIC AMERICAN 


t atatrwwra oa oaa 
|i two towora of each 
M4 aoo«M to 
kata idatfonn of the 
and thSa paaaase- 
^ (• apeclalljr illuatrated 
m« of the photofraphi. 
total length of the 
i and approach apan 
1 860 feet, the length Of 
cantilerer girder 
srhaitglag on the land- 
d aide of the towera la 
) feet, and the extreme 
Ight of the bridge aboTo 
1 water to the top of 
I center of the towera 
II, e., to the top of the 
Ain poata of the cantl- 
#rer glrdere) U 326 feet 
^e baae glrdera, on which 
the towera are built, have 
% length of 98 feet, a depth 
tof 16 feet, and a weight of 
fl6S tone. The total 
'amount of ateelwork in the 
bridge l« 2.600 tone and 
there are 600 Iona of ateel- 
worlt In the calaeon foun- 
datlona. The toUl coat of 



the works and approachee, 
Ini'IudluR buildings and all 
auxiliary work In connec- 
tion with the structure, Is 
estimated to be about 
$<t0S,«60 

The Rabbit Problem in 
Australia 

R AHBITS are well 

know n to be the i ursc 
of Au.tralla, nntwlth- 
Hlaridlng I he fa< t that, ac- 


to the V 
wealth 1 


1 the 


Kist, Mr H 


w» of thow animals, 
iCcIjIuk till* Kioiind 


Afarh 'l.ipicv ljiltcrl>, 
the Austiallans have been 
trying w'llh considciabic 


into 


1 their 


sing h> market- 
ing theii surplus rabbits 
(dresseil) in Euroiiean 


The Most Powerful European Express Engine 

An Important French Lx)comotive Development 


T he Chemln de Per du Nord ha« recently Intro- 
duwd Into aervloe, huge "Baltic'’ type, four-cylinder 
compound superheater locomotives for operating the 
Nord Exproas, connecting Paris with Brussels, Berlin, 
the Baltic seaboard and St Petersburg This Inter- 
national expresa service ranks as the fastest train 
service In the world, and. with 400 tons coach load, the 
French engine attains 76 miles per hour, developing 
In the cylindere about 2,000 horse-power. 

Two engines of the "Baltic" wheel arrangement 
have been built by the Chemln de Per du Nord for 
comparative working, the only difference being that 
the first engine, 8,1101, Is fitted with ordinary locomo- 
tive firebox and holler, while the later engine, 3 1102. 
has a marine pattern water-tube firebox. This firebox 
was designed by the Nord company's engineers, al 
though actually constructed at the Creusot Works of 
the Schneider Company Both engines are fitted with 
apparatus for blghly-euperheated steam, and the 
cylinders In each engine are identical Instead of con- 
structing the ordinary type boiler for saturated steam 
and placing a water-tube boiler for superheated steam 
over a simple engine, the same system of compounding 
is here employed In both engines 
The previous largest engines In Europe are the 
"Pacific" type, class 10, of the Belgian State Railways, 
which have four cylinders, each 600 millimeters by 
660 millimeters (19 68 x 25 88 Inches) The new Nord 
engines have, however, two high-pressure cylinders. 440 
millimeters (17.32 Inches) by 640 millimeters (26 18 
Inches) and two low-pressure cylinders 620 millimeters 


(24 41 Inches) by 730 millimeters (28 74 Inches) Fur- 
ther, while the steam presaun- In the Belgian engines 
Is 200 pounds per square Inch, the French engines 
carry a pressure of 227 5 pounds per square liKh with 
direct admission from the holler to all the cylinders 
whenever It Is found desirable for slarilug 
These French engines, although very much more 
powerful in starting effort than the Belgian locomo- 
tives, are of the same weight. iD.-yded and empty, ns 
the latter, but the boilers of the Nord engines have 
23 per cent more beating surfac'c 

The chief interest in these new locomotives is the 
novel solution of the cylinder problem which hius, 
for years past, been an obstacle In the design of very 
powerful locomotives, the dlflVculty occurring when 
specially large cylinders are necessary, either foi 
law-pressure saturated steam, superbeaitc-Hl steam, or 
extra low presaures lu one-half of a compound engine 
The high-pressure cylinders are mounted outside the 
frames and drive on the center pair of the three sets 
of coupled wheels with cranks set at 90 degrees apart 
The low-pressure cylinders are Inside the fiames and 
drive on the forward pair of coupled c-yllndors The 
cranks In this case are also set at right angles to one 
another and each high-pressure Is at 180 degrees from 
its corresponding low-pressure crank One of the low- 
pressure cylinders Is set In advance of the other so 
as to get the centers of the piston rods < lose together 
Although intended for cylinders working at 80 pounds 
maximum pressure, this device Is applicable to auy 
system of engine with such modification as may be 


desiiable The driving wheels have a dlaraetci of 
6 feet 8', 4 inches and the bnglc wheels a dlaini'tcr of 
3 feet 4><j Im'hes The ilrc-lyox giatc Is s Afi feel in 
Ic-ngtli and 5 3 feet in width ami the graic area Is 
46 square feet The total heiUlng burface aiiioiiiits 

to 4 ".m !).{ square fc'cl lo which lh(> watcrtiibes 
and firebox contribute l.iillTOri sciuare f(.>et and the 
smoke tubes 2.620 6 square' feet while the suiic'rheatcr 
surface- Is 667 3s square feel The bollc-r barrc'l has 
a diameter of 6 feel 2% Inches The valc'r capacity 
Is 1,886 galloiis, and the steam capa-lly 1,00 8 gallons 
Tile tractive fon-e of these Its oincitlves working com- 
pound, la d2.'l20 pounds, and simple 42 8,;4 pounds 
An inieix-atlng innovation Is the adoption of me- 
chanical stokers On the- NorlhcTii Railway the ex- 
Iiress enginc-s are sc-rvecl with 'smalls" and lout- 
venanl ’ which, to avoid choking the fire and evolving 
heavy smoke, must be laid on thinh and with great 
frequency Opening the fire dour fieqiic-ntlv is in 
jurloUH to llte tube plate and tends to Iciwei the tern- 
peratuie of the steam in the siipcrhcaling pipe's With 
mechanical slokc-is thc'se and other oluecllons illsap 
|)ear the fuel in fine powdery I'ccrin iiiav he blown into 
the file box with suitable tiivArc-s 

In running order the engine wciglis 102 tons, ol 
which 24 tons la on the leading hoglc', r. 1 Ions on the 
coupled wheels and 24 tons on the' trailing bogie 
Tho tender Is of the slandaicl Nord 8 wheels type and 
weighs tnUj tons, so that in wen king ordc't thc-so 
"Baltic" loc'ornotives have a lolal wc'lght on rails of 
15.sVj tons 



Baltk type fenr-crUato aonpousd upartoatar locoatotlTa for the “Nord Expraaa.’’ 





Some Locomotive Curiosities 

S! lowing How Present Practice Was Reached by Trial and Error 


Ily Herbert T. Walker 


I T 1b only within recent year* tliat the locomotive 
huB l)«-n studied by Bclenllflc men on By<'t«imaiU' 
111 ItK Iplf'B, with the aid of elaborate testing plants 
and other epee lal apparatus 
The early designers of locomotives were not Bt len 
tiflt men In the strict sense of the term They were 
met hanks who studied Bcteuee in their leisure mo- 
ments, and were not always well grounded In prlnd 
plea. They were, moreover, hampeied with Ideas of 
Rtallonary engine praetleo, foi the earliest loeomo 


were laid on stone blocks 
after the manner of ata 
tlonurv engine founda 
tlona 

Thus, the attempt to 
adapt a low si>ecd Rtatlon 
ary engine to a fast loco- 
motive piodnred man> 
(iirlous and Interesting 
examples 

DrnwlngH of manv of 
these are In the writer’s 
IKiMseHMlon, and engrav- 
ings of len of them are 


A fruitful soiiire of 
trouhle to the old jOco- 
molive dcbigners was a 
temlencv to follow the 
leadtlngH of .lames AVatt, 
who had laid down a fixed 
rule that the piston 
speed of n steam engine 
should not exceed 220 feet 
per minute The only 
way, then, to hulld a high-speed locomotive 


separate frames, a 
this arrangement 


i shown In Fig 2 The object of 
was to dlatrlbiite the weight, as 


behind the flre-box. It w** bnllt at tlie Norris 
motive works In 1849 tor the UUca and 8o)ien« 


a very light The engine Railroad The cylinders v 


had a tender (not shown) behind the boiler where the by 22 Inches stroke. Driving wheel 7 feet I** 
fireman attended to hts duties, but the engine driver ameter As the heating surface of the bea|r 

was stationed on a platform forward of the driving amounted to only 678 square feet. It woa a dpNr 

axle, without any shelter from the weather The steamer. Nevertheless It attained a speed of 72 mya 

cyllnderR of this monstrosity were 18 Inches diameter an hour for a short distance with a light train. 


u'hes stroke Total heating surface, 623 4 2 engine weighed about 20 tons and v 


square feet The weight of the engine carriage was 
1.3 tons, of which only about 6 tons were available for 


tie over one year * 

hich only about 6 tons were available for The last example of a large wheel engine is ahoy 

in Fig. 1. It had 

:: largest coupled who#i 

ever used, namely, 9 fe|t 
4 Inches. It was design# 
by Blavler and lArpe# 
for the Western Railway 
of France In 185S, and 
was exhibited at the Paris 
Exhibition of that year. 
The name of this engine 
was ‘TAlgle.” The cylin- 
ders were 16% Inches In 
diameter by 31 Mi Inchoa 
stroke The holler was 
below the driving axles 
as In the "Cornwall," but 
was so short pf heating 
surface that the engine 
never did any useful work. 
To show that nothing is 
gained by excessively 
large wheels, we may 
point out that an engine 
with cylinders of the samo 
e, ” Western Railway of trance, 1855. 9 feet diameter aa that of 

I wbeeis. Boiler below the driving axles. "I’Algle" and a stroke of 

22 inches, with (ihi 

that with the absurdly small cylinders driving wheels would have given the same tractive 
88 almost useless for practkal work, al- effort wlfh the same mean pressure of steam; and 
uld go fast enough with a light train with this observation we may dismiss the snbject of 


The (ulmlnatlon of the engine 


this theoiy Is found In engines hulk foi the (Ireal 
WeBtern Uallwaj (khigl.uid) which originally had 
a track gage of 7 feel Tlie engineer of this rail 
road was I K Druned, who, although he was the 
grealcRt civil engineer who ever lived, foil Into the 
same error as his contemiiorarieH He wanfc'd tin 
faatesl Imomotlvca In the world, and when ordering 
them of various liulldeiH he limited the iilston vel- 
ncltv with the result that when the railroad was 
opened foi traffic (.Time tth, 1838 1 the motive power 
superintendent, Daniel (iooch, was eonfronted hv a 
collection of engInc'H which made the roundhoiihc' look 
more like a imiHeiim of eui lositlea than anjthlng else 
Two of the engines aie Illustrated herewith Fig 
!t showH I hc' Ajax,” the- driving wh(»elH of which were 
H) feel In diamelei CvllndeiH 14 Inehc-s diamctfi 
bv 20 me hes 81 1 nice 'lol.i'' healing surfaec, 174 Bquare 
feel Tlie wheidh were liiiilt lip of boiler platen A 
drawing of thin engine wax first piibllBbed In Ihe 
Lo,or„i>li,, Miuiaziiii I Doiidon I of lOol by Mr 0 F 
Bird In his ‘‘Hlslorv of the Great Weetern Railway 
lyOeoinotlveH," and hv the coiiiieMy of the editors of 
thai journal a reproclm tlon 1 h hiue given • 

The otlier 10-font dilvoi eiigliicc waR a fearful and 
wondcTfnI machine, for the engine and boiler were on 


s almost useless for practical work, al- 


though it would go fast enough with a light train with this observation 

Tn fart It wu« reported that both this engine and the large driving wheels. 


Ajax" attained a speed of loo cmlles an hour when 
limning without a train, but this is very doubtful 
Other and moie praetleal c-ngines were built with 
largo wheels as for example- the "Cornwall," doslgned 
hv Francis Trevithick In 1847 This engine Is II- 
liiMlratecI in Fig 4 It did good servlc-e on the Lon 
don and North-WcAStern Railway Tho holler wacv 
slung l>olow tho chiving axle, as a high boiler was 


dies an hour when There was a still more Interesting class of early 
is very doubtful engines which were called "compensated locomotives " 

es were built with Tliey were the earliest balanced engines, and show 

Cornwall," designed some original attempts to overcome the erratic move- 

This engine Is II- ments of a locomotive when traveling at speed wlth- 

lervlc-e on the Lon out driving wheel counterweights The oldest of 

Tho holler wacv these engines is shown In Fig 10 It was built In 

a high boiler was 18.33. and worked on a short road running between 


considered unsafe for fast running The "flornwall" Bolton and Kenyon Junction, 


train The driving wheels were 8 k-et 6 Inches 
In diameter f'vllnders 17Mi Inches diameter by 24 
Inches stroke Total heating suifacc., 1,046 square feet 
Wk-lght, ,3(1 tons A speed of 117 miles an hour was 
claimed for this engine but this is not credited by 
c-ngineeiB Tinder official tests It attained a speed of 
79 miles an hour with a light train Full p.artlciilars 
of this engine were published In Ihe SciK.-CTinr 
Avikhkan of ,Tune 10th, lOOS 
The "Lightning," an American engine with large 
drivers. Is shown in Fig. 3 This engine was of the 
"Cranipton" tj-pe, Ihe driving wheels being placed 


eel much attention, the Ixvndon and North-Western Railway No dlm«n- 
n the cars of its slons of the engine are available, but tbe driving 

8 k-et 6 Inc hes wheels scale a diameter of 5 feet The equilibration 


neliea diameter by 24 of the reciprocating masses ran be easily understood, 

face-, 1,046 square feet for the oppositely moving paits connected to the 

17 miles an hour was vibrating arm or "side lever" partially balanced each 

ils Is not credited by other, although with the vertical boiler and high 

it attained a speed of pitched cylinders the engine was probably an nn- 

;raln Full p.artlciilars steady rider. If It ever went fast — which Is doubtful. 

Pd 111 the SciE.vTinr The mout Important side lever locomotive ever 
built Is Illustrated In Fig 7. It was designed by ths 
an engine with large celebrated Crompton In 1847 and patented by him. 

his engine was of the The driving wheels were 6 feet In diameter Cylln- 

wheels being placed decs 16 Inches In diameter by 20 Inches stroke. Weight 







Kran^ICAMSBIClW 


Tata] haMtnr »urtao4 1,171 aquara feet. Tbte 

f wBi named "LrtiUohe,” after a noted operatic 
of the day. Petallfl of Ita performance can- 
«lT«n here, but ve may note that the engine 
ally timed at 79 miles an hour with a light 
On one occasion the “La/blacbe" hauled a 
t train of 430 long tons at an average speed of 
Kllaa an hour, which was no mean performance 
mat period. The peculiarity of this engine was 
J the cylinders Inside the frames actuated vlbrat- 
J arms connected to the outside levers called the 
■e levers." These side levers were coupled to 
I cranks In such a way that when the front drlv- 
J wheel crank was, for example, on the hack cen- 
ts^be rear crank was on the front center, and thus 


the stresses of these oppositely moving parts were 
balanced, Moreover, the cylinders, guides and vibrat- 
ing beam fulcrums were all bolted rigidly to the 
frame and therefore not subject to the effects of cross- 
head vertical thrust, as In the ordinary locomotive. 
The “Lablache" waa tried on the Midland and other 
railways in England, but no company would purchase 
It on account of Its great weight, and It was In use 
only a short time. 

Another curious locomotive was built In 18.'>6 in 
which the "Lablache” arrangement of cranks was re- 
peated. but the cylinders had double pktons and a 
separate rod for each crank This design wae pat- 
ented In England by Charles Ritchie In 1848. but he 
did not build an engine until eight years later This 


engine is shown In Fig 5 As 
earh cylinder always moved In 
the fore and aft stresses 
parts were neutralized, for the 
piston and Us connections was 
the othei This engine weighed 
wheels were 0 feel in dlamctei 
diameter by 36 Inches stroke, 
a stroke of IS Inches Hnpposl 
In the position shown in the di 
mlttod to the center of the c 
would be driven apart and the 
forwaid As coupling tods loiihl 
designed a parallel mol Ion, the 


the two pistons In 
opposite directions 
by the reciprocating 
niomentuni of one 
balanced by that of 
ahoiit 2r. tons The 
Cylinders 12 Inches 
each piston having 
ig the engine to be 
iwing and steam ad- 


llnder 


the plstor 


ngliii' would tia 
not he used Hlti hio 
two sets of w'hlch 




Ilc> Wentara Eaiiwayi UK. Uk-foot drlvlHc wkaela. Fig. 10. Side lever locomotive. Bolton and Kenyon Junction Railway, 1833. 
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The Laboratory 

Some Suggestions for Home Experiment 


Experiments in Ciratallizstion 

By A. J. Jarman 

-INO tlm prcKPBs of crystalllz.atton of many 
rtulcal sails, Bomp unusually peculiar phunom- 
:'ur It la well known that it a saluraled or 
cturatod solution of almost any salt Is allowed 


liquid stirred eryatalllzatlon will start Immediately 
and the heat that was ahsoihed In producing llqulflca- 
tlou, will he Klvon out during rryslalllzatlon A Tory 
good ('xaiiipU' of this was described In the lasue of 
November 4th, under the heading “A Ileat-Storlng 
Water Itag ' W heti hypOHulphltc^ of soda Is dis- 
solved In water at ordinary temperature a ronslder- 
ahle quantity of heaf Is absorbed as the following ex- 
pel Imcnt will show The temperature of the surround- 
ing air was 7<i deg Kuhr Ten fluid ounces of water 
was laken and placed In a clean wlde-mouth bottle, 
the tpinperature of the water being 60 deg Fahr 
TwpIvp ountPH of granulated hyposulphite of soda was 
added to the watei, and stirred with a glass rod until 
nearly dissolved. Upon Inserting the thermometer 
the temperature tell from 60 to 30 deg Fahr and In 
the course of about one minute the temperature had 
fallen to 29 degrees 

This experiment fully Indicates the reason why in 
photography warm water must be used In the. winter 
time In mixing the fixing solution, either tor paper 
prints or plates, otherwise the time for fixing would 
be prolonged for a considerable period, and cause 
patchiness. In color, as well as an Irregular fixed 
print. 

Another Interesting experiment Is as follows Pre- 
pare a supersaturated solution of sulphate of soda 




Crystallization started with nnsterilized glass rod. 


InsUnces to be retained by the glass rod for two 
weeks, when not touched, and kept from the atmos- 
phere The ekperUnent Is not a costly one. Hypo- 
sulphite of soda can be purchased at aknoet any 
drug store tor five cents a pound, and sulphate of soda 
at about the same price. The Illustration In Fig. 1 
shows the stirring without causing crystallizing; Fig. 
2 shows the growth of crystals from the rod In the 
center of the saline solution. 

Preparatitm of Small Quantities of Impure 
Radium Bromide 
By James H. Doran 

T he Idea Is undoubtedly held among most amateur 
chemists and physicists that experiments with ra- 
dium are inaccessible to those who have only a limited 
fund for experimenting In this line However, those 
■who have a fair chemical equipment can prepare sam- 
ples of fairly active material with little trouble and 
with which a great many Interesting experiments esn 
be performed The radium In theee samples Is of 
course Inflnlteslmal, but asserts Its presence by Ioniz- 
ing gases and discharging electroscopea, and by black- 
ening photographic plates through paper and sheets 
of wood and thin metal 

In the separation of active material from pitch- 
blende, samples of the ore which are known to be 
high in uranium should be taken as these always 
yield the most active suhstancea The ore Is first re- 
duced to a powder and roasted In a crucible for about 
45 minutes and after cooling, pulverized to a fine 
powder It is then mixed with about twice Its weight 
of sodium carbonate and a llttlo sodium nitrate and 
the mixture la again heated for nearly an hour. It 
Is then extracted with water, and filtered and washed 
until all soluble parts are wMhed away The In- 
soluble portion Is treated with a mixture of three 
parts C P sulphuric acid and one part C. P. nitric 
acid and this diluted with an equal amount of water, 
The acid should be added until effervescence oeaees 
and until no more ore apparently goes Into solution. 
The solution Is then allowed to sUnd with occasional 
stirring for at least 24 hours The Insoluble part Is 
allowed to settle and the acid solution decanted If 
desired, this solution may be used for separation of 
the uranium contained in It After decanting, the 
residue la thoroughly washed and treated In the same 
manner with an equal mixture of C P hydrochloric 
acid and water This mixture which contains the 
polonium end actinium Is then decanted and the resi- 
due washed and boiled with a saturated solution of 
sodium carbonate so as to change the zttlt insoluble 
sulphates into carbonates The sodium carbonate so- 
lution Is drawn off and the residue washed and di- 
gested with pure hydrochloric arid diluted with a 
little water This solution contains the active mate- 
rial which has now gone Into solution It Is filtered 
and a slight excess of ammonia Is added to the fil- 
trate Then It is again filtered and hydrogen sulphide 
gas is led Into the clear solution until no more pre- 
clpltstion occurs After filtering, sodium carbonate la 
added to the filtrate and fbe precipitate thus formed 
Is thoroughly washed Several grains of this 'mixture 
of active carbonates should be obtained from each 


fiuoreecenoe In barium platinum cyanide and 
the scintlUations of the a rays when beU Cloae 
zinc zulphlde screen and observed through a 
fying glass. Good radiographs can be taken In 
houre' time with a few grains of the impure 
prepared In this manner. X-ray plates being the 
to use for this purpose. 

A Simple Miorometer ^ 

By Oaade C. KlpUagor | 

T he Instrument here described has been in uM jfe 
some time on a home-made spectrometer and w 
given good satisfaction Although It Is not intends 
to replace a first class filar mlorometer, Its slmpK 
construction rsndsrs It a desirable piece of apparatus 
As in nearly all devices of this sort, the most loft 
portant part is the screw. A metal rod, preferahti 
of braze, Inches long and three-sixteenths inch iii 
diameter is threaded at one end for two inches of Its 
length with either fifty or one hundred threads to the 
Inch, according to the sensitiveness desired A metal 
drum, with Its perimeter divided Into twenty equal 
parts by a scale. Is soldered to the unthreaded end of 
the rod. as shown In Fig. 1. This completes the move- 
able part of the apparatus. 

A block of hard wood should be squared up to the 
dimensions shown in the sketch. A three-quartsr-Inob 




A MkromMer of stable typo. 

hols Is borod through the flat side of the hloCfe, at Its 
middle point, and a four-alxteenth-tnob hole is dt^Iled 
from end to end intersecting the former, as Illustrated. 
The latter hole should be bushed at each eo^ with 


biers and pour the supersaturated solution Into each 
Cover tho top of each vessel with a piece of sheet glass, 
and let the tumblers stand undisturbed until they 
have become quite cold It Is well to prepare the ves- 
sels at night, allotting th(>m to stand undisturbed un- 
til the morning They will then be ready for the next 
step in thi> ex])c rlnient Take a glass rod. about 9 or 
10 me ties long and a quarter Inch diameter Make 
one end red bol for about two Inches, in either a spirit 
lamp flame or a Bunsen burner Suspend It to cool, 
and |hen stick a piece* of gummed paper about five 
Inches from the end that was heated. In order to 
Identify It 

As soon as the rod is quite cold, remove one of the 
glass plates from the vessel containing the cold solu- 
tion of sulphate nt soda ,nsert the end that has been 
heated, and sth tho liquid .No cryatalllzatlon will 
take place 

Turn the rod aroutid, Insert the end that has not 
been heated and stir the liquid (’rystalllzatlou will 
begin at once, and will continue until the liquified salt 
baa become a solid mass 

The experiment can he repeated with the second or 
third vessel with the same result, providing the salt 
has not r^yefalllzed upon the end that was originally 
made red hot If orjrztalllzatlon has taken place, the 
end must be well wMhed by pouring warm water over 
It This peculiar property has been known In 


ounce of ore 

Enough dilute bydrobromic acid Is added to dis- 
solve the carbonates and the solution Is filtered C. P. 
sulphuric acid Is added until the precipitation li 
complete when the precipitate Is washed by decanting 
until all of the calcium sulphate in the sample Is 
dissolved or until only a few grains remain (the quan- 
tity of barium sulphate being often very small If only 
three or four ounces of ore are used) This residue 
l3 converted Into carbonates by boiling with sodlnm 
carbonate solution and this again Is converted Into 
bromides by a alight excess of C, P hydrobromic add. 
Tho solution Is evaporated to dryness and Is quickly 
transferred to glass stoppered bottles or Is sealed Into 
tubes. In this way a centigram or two of the radlfer- 
ous calcium and barium bromides may be obtained 
from a pound of ore. However, If the qnantity Is 
very large and It Is desired to obtain more active 
material this may be done by a series of orystallita- 
tlone and rocrystalUsations until the desired activity 
Is reaebod. The radium bromide Is less soluble than 
the barium salt, bonce It crystalllMs more quldtly. 

The radifatous calcium and barium bromides ob- 
tained In this way are oCtan aelf-Inmtnous. tba e6lor 
of the pho^horeacanea varying with activity. The 
samples lota their phoaphorasoeses If allowed to ac- 
cumulate moisture but taoovar It again on being dried. 

If the Bsmplas are -nrj aetlve they will produce 


brase tubee. In which the threaded rod turns easily, 
but without play A metal plate covers one end of the 
hole and a closely fitting steel pin is Inserted, of such 
a length that the threaded rod having been introduced,’ 
the drum wilJJw stopped about one-fourth of an Inch 
from the end of the block. A spring presses on ttie 
drum and holds the screw firmly against the pin. 

A sheet metal diaphragm with a three-eighths Inch 
s^rtnre Is fitted In a slanting position, shown in Fig. 
2, to that Its upper part will fall Into the same focal 
plane as the top of the screw. A notch Is out at ons 
Bids of ths aperture ta asrve as a rafarebee point 
(see Fig. 8). Brass kns tubes are attached by means 
of flanges and wood screws. The insUe of the tubes 
and tho diaphragm should be blackened. A positive 
eye-pieoe of onedncli focus is used. However, a single 
convex lens of tho same focus mKy he substituted. 

Aftsr asssmbling ths instrument, the aye-pleca 
should be focusod sharply on ths t<n) of the eorow. 
The field will now appear traversed by a serlas of 
Botohasr as tn Fte 2. When Hie drnttt 1« 
through a ootnpUite rotation, each 1» id 

shift Its position by ita own width. 
parts of a noteh will be Indleatsd hy. the dtnw 
•ions. There is obvioiigly no ipat atotton sad if Hmi 
threads are aeonrately and okarplT ant very, praelaa 
measuremeeta nay be mSda. this inloromtMO n# 
alao he used wuk a n tos opeogev : . . / 


some 
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The Inventor’s Department 

Simple Patent Law *, Patent Office News ; Inventions New and Interesting 


g ipi—ting (^uidnmt Omne 

HE is ft ftertftin type of maohine 
r In ftonunoo use that has been 
down to us, with little ohange, 
he very sariieat days at history, 
we as employed by the Egyptians 
Hi building the Pyramids was not radically 
^er«it from the derrick ol the present 
4sy. It ooosisted then, as it does now, 
tssenttally of an upright mast with a 
toom or gaff. Pnsotioally the only ad* 
vanoes made in this type of machinery 
have been in the manipulation of the crane 
or the motive power utilised. Recently, 
a patent has been granted on a crane 
which is a decided innovation. The 
crane has no mast, but oonaists mwriy of 
a beam mounted on a frame in such a way 
that It can swing forward like the boom 
of a derrick while the load it oames moves 
on a virtually borisontal line ae the beam 
is raised to the vertical position. 

The beam is built up of rolled steel 
and is secured to a pair of quadrants of 
oast steel formed with teeth, to engage 


ovOT which the hoisting cables run to a 
pair of winding drums. As a result of 
this “parallel motion” the load is not 
materially lifted as the crane is swung 
upward, and the bending moment on the 
b»m is greatly reduced 
The accompanying illustrations show 
a model of a full-siaed 4-toii crane, which 
has a lifting capacity of 2}^ tons In 
this crane the actual reduction in bend* 
ing moment of the beam due to the com- 
pensating device is five-sixths; that is, a 
load of 120 foot-tons is reduced to 20 foot- 
tons, while the maximum thrust on the 
sorew is less than 2)4 tons. The screw 
may thus be regarded as a simple oon- 
troUing device rather than a means for 
shifting the load, the load being practically 
balanced. There is no bending moment 
on the screw, the thrust being exerted 
in line with its axis In use the crane is 
provided with sejiarate motors for actuat- 
ing the screw and the winding drums, 
and the gear by which the crane i^ swiveled 
(» its base Thus the crane is self-oon- 


a removable plug of a breach loading “-'i operativ 
cannon, the plug having radially project- which 

ing lugs which turn into interlocking knowledge 
engagement with seats in the bore of the hopeless 
gun The patentee, D W. Hughes, is To meet 
still living at the ago of S.I at 437 North latent Offli 
3rd Bt , Hamilton, Ohio Mr. Hughes' w-'hlch mus' 
patent, like the earlier patent No 13, member of 
above referred to, is signtMl by Rufus R. those eiigln 
Rhodes as Commissioner of Patents. Into freque 
Mr. Rhodes was a former official of the Office Kxaui 
Umted Htatos Patent Office, having been order to s| 
appointed an assignment examiner on sity of parting 
June 20th, 1857, and promoted to principal ment fees for a 
examiner m July, 1858. He resigned Inevitably tie r 

February 15th. 1801. The paUmt No 13 

was issued August 23rd, 1801, just a little 
more than six months after Mr Rhodes i 
Irft the United States Patept Office j j 

A New Patent Office Ruling on 
Perpetual Motion Machines 

A lthough it might be Bupposed that 
the absurdity of perpetual motion 
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Novel CTftM with trareiiag fetemm and eompowaUag device for t 


ranks at the foot of the frame The frame 
is mounted on a swivel beee. TTm beam 
is raised or lowered by means of a hori- 
tonUl screw which passes through a nut 
journaled to the quadrants. As the screw 
is operated, the quadrants roll on, the 
toothed foot of the frame. Henoe, the 
fulcrum, whioh is the point of contact 
of the ^[oadiant with the frame, moves 
oatward a« the beam moves toward the 
boriaontal and at the aune time the length 
Of tfaetoverrroialoadtofulflnim is reduoed, 
owing to the beD-«r»nic form of the beam 
anrf quadrants. 

Thh oompenaatlqg meehanism oonsists 
of a pah of arms hinged to the beam near 
the ^per ettd, and seeured to one end of 
a «#!*, wliMl pa sse s over a sheave at the 
top 0^ ta»e boata. and then nms to a point 
on the (iMte where it it permanently 
•potMd. As the beam is moved baokward : 
or ttriiMl, tbe nme are aorreq>ondlagty 
thtir UiNies, m that their outer 
* ttnKXioaOey hoiisootal Une. 
;th4t the anas sapport 


tained, making it a vary sarvicaable piece 
of machinery for docks, ships, wrecking 
oars, etc It is the present practice in 
the construction of buddings to otMvrate 
the cranes from a plant on the ground 
floor Greater facility of operation would 
bo afforded by the use of self-oontained 
cruiea, particularly in tall buildings. 

Anothor Confederate Pntwt 

I N the ScisNTiric Ambbioan of Novem- 
ber 4th appeared a reproduction and 
aooount of a Confederate Patent Nn- 13- 
We have just exanrined a reproduction 
of another Confederate patent, whioh 
exoept as to names, number, title, date 
and wgnatures is like that already pub-, 
tisbed, so its reproduction would not be 
Interesting. Tlds other patent is No. 
J49, Inued February 18th, 1863, to D. W. 
Hughes of Arisoua, and disotosed on im- 
proveaieaC in brssoh plugs. An lUustza-j 
tion aoeompanied the patent, in style j 
and eMDUtion quite siiiiflar to the patent; 
dmwtogs of toi^i The patent deeoribes 1 


bad been completely exploded long ere hereafter no m: 
this, every patent lawyer tan cite nu- a perpetual mo 
merous cases to show that even In this sldered at all u 
twentieth century of alleged scientific en- filed In tho ver: 
Ilghieniuent many a deluded inventor Is The exact wo 
still trying to get a mechanical some- er's ruling Is ai 
thing out of nothing To the credit of ‘tii.. vdi«s ..f 
the patent profession at large be It said ™rd with tho«. t, 
that the Inventor Is usually told that he 
Is wasting his time and bis money It Jl''BUh.n'of' ni 
Is frequently dlfflcult, however, to con- ihr cxhitiiuun 
vlnce an Inventor that his schemes are thi •ppiusthwi t 
Impracticable, so that many an attorney, 
much against hts will, Is compelled to option wnuM Ih. t 
prepare apecifloatlons and claims which ing miHtri ix' nict 
relate loan Invention that Is Inoperative "i“ 'iiw i.f nil 
In the past It haa been the practice of p'rix" 

the Patent Office to demand a working Jitter particu'isr^H, 

I model from the Inventor of iverpetual mo- mion nootuK an 
tIon machines. The man who can not be has becu 

convinced by an attorney that his ma- 
chine is Inoperative Is not likely to be aoned The oiBie 
dtaoouraged by any such requirement, fees fmm appiic* 
The result la that many an Inventor dlscovered^Perpeiii 
spends hundrsds and perhaps Hiousands [^’’that'hc t‘Z\ 
of hard-earned dollars In trying to build th<> caac baa tK-an 



SCIENTIFIC AMSBICW 


BICIKTLT PITIKTID IHTWITIONi. 

’ Theie roloam* nre op*n to all patontooi. Th# 
‘ nottcKH art) married tv apecUl arnmioaMat 
t with ibe Inventors Ttiitns on appllcattOD to too 
Vdiertlslnai Department ot the gCiasTlVlC 


Although mlBgiildocI Inventorg may 
Btlll iitTslst In spending their money In I 
attenijiW to furnish working models, [ 
there le rmu h consolation to be found In j ^ 
a ruling whlih at least saves them the i , 
Kovcrninent fees on a hopclesh appllca- 1 1 


Notes for Inventors 

Tool for Attaching Wheel Tlrea A 

tool IS shown III patent No l,(K)7,fsl() to 
.laiiM's L liullir, Akron, Ohio, assignor 
to the Aineriian 'I'lre A Huhber Co of 
Akron, for attaching a tire casing to a 
mil over coinprossilile cores such as are 
now used in soini' liri's I'lie tool has a 
chain fiaased aroiiiKl I he tire and run 
and connected wilh a main lever so that 
the opi'ration of the main lever may coni- 
jiress tile casing and core, and the main 
lever IS providi'd with a jaw to pmss the 
honki'd erlge of the easing into engagi'- 
nient with the rim Hango ami also means 
to guide it into such engagemoni 

A Self-returning Exercising Dummy. - 
In patent No l,(X)7,(i'2S to Wm P Arm- 
strong, Wasliington, D (' , assignor to 
The Strong Arm Mfg Clo , is shown a 
dummy hgurc in the form of a man 
niounti'd so it can ho rocked on a weighted 
base whicli has n rolling surface the bot- 
tom of which 18 flat so tliat the rtgure 
when knocked one way or ttie other will 
persiatcutlv lend to maintain or regain 
a fixed position A weight is connected 
by a suitable guidiwi cord with the head 
of the dummy, thus aiding in the read- 
justment of the figure to its normal up- 
right position 

For Teaching Aviators. — Patent No 
],(X)7,4f)7 to Wm F Mangels of New York 
eiiv IS for an apparatus for teaching 
aviation and for testing aeroplanes and 
includes a car on a track and means for 
running the ear at approximately the same 
speed as the aeroplane On the car is a 
frame and in the frame is siisiicnded a 
power driven aeroplane and its operator, 
so the aeroplane can to a limited degree 
move laterally and lengthwise in the 
frame as well as up and down so the 
operator can dnvo the aeroplane at any 
spi'ed and steer it in any direction, the 
car and its frame preventing dangerous 
ai’eidenls 

Drying Wood by Electricity -- Alfred Ufi- 
ton Alecs k of Perth, Wosteni Australia, 
III a [laleiil No 1 ,(X)7,.')l,i provides an 
ch'etrie aiitiaratiiB for drving timber, 
which includes liquid eleetnsles adapted 
to engage llu' ends of the puss' of timber 
to Im dried, a source of electricity and 
conducting wires wliioli load from said 
source and have their frel^ ends immersed 
in the liquid electrodes to form a cm-uit 

A Novel Toy -Many of us can recall 
tnitling, when small, on the foot of some 
oldi'r nieiiilHJ of (he family who crossing 
his knis' wcjuld seat us on his foot and 
jounce us u[) and down A toy (patent 
No l,(X>S,.'i47 granted to Claudius B 
.Johnson of i^'ulton, Mo ) simulates this 
action bv means of two figures, one mpre- 
scuitingan eldi'rly (lerson sitting with crossed 
leg and tbe figure of a boy on tile raised 
fool, the leg being pivoted and a countor- 
halaiieing weight being within llie body 
of the larger figure, so that (lie figure of 
the Iwy can be trotted up and down for a 
con.siderable ponod 

Demand Abroad for Smoke ronaumera, 

-ft, K Consul Carl Bailey Hurst, Iiyon, 
France, writes that owing to an increase 
in (he smoke nuiaanee a municipal order 
has been issued at I>yon eallmg attention 
of manufacturers and otliers to an ordi- 
nance of a few years ago with relati m to 
thick blaek smoke The consul odds 
"There seems to be an opportunity of 
iiitrcxiiicing ^ this vicinity emoki'-con- 
suming svseems or devices Any printed 
matter advertising suoh will be displayed 
in this consulate, and brought to the atten- 
tion of those moat likely to bo intereatod " 


V\E nKTEv''roR - T n dtoh, Th* 
Si'ti, .'12 Morris Hood, Southampton, Bnf- 
Tlils Invention relatns more parttcularly 
ave detectors ot the kind known as reotl- 
and whicli employ crystalline or cryatal- 
soliNlances to be enentlaed by electric oa- 
lons and which niiiy be employed In eon- 


FDI.DINIJ RACK - J Kohn, 117 W lOlh 
atreit, New York, N \ This Invention refers 
to rucks such as are usort In garment tac- 
tnrles Biol IS and other places for supporting 
and dtiiplsjlnx garments The object Is to 
provide a folding rack which can be readily 
'Xtenibd for anfely supporting and displaying 
garments or other artlolea. or which can be 
fnhbd when not In use to take up very little 
apace 

I’llIX'ElrW OF REMOVINO INK FROM 
I’AI’KU — John IC Ronskr. care of Morning 
Niwb, Abilene, Texas This Invention la II 
luatiated In the aeeonipSDylng engraving which 
la a diagrammatical view showing the ap 
paratiiB that may be used in connection with 



aPPARATUB FOR REMOVINO INK FROM PAPER. 


Im used again In tbe manufacture of other 
papers A further ivtijict la to provide a pro- 
1, sa which U comparatively simple and of 
great economv 

I OI K DDOCK FOR TAPER ROIX8 — J L 
OaR, ■400 Victoria Aveone, Lynchburg Va In 
this case the Invention la an Improvement In 
plugs or hruBhes for use In paper rolls, being 
In the nature of a lock block which wU*n In- 
Hcptid In the end of the pai>er roll will be 
locked therein from accidental displacement 
and will remain In position until tbe roll o( 
paper has been used up 

FIII'IT T1CKF,R'S LADDER —T O IIOTCH 
i.vaoN. Waltervlllc, Ore The design la to 
furnish a ladder adapted for use In picking 
fruit and fur use by painters and builders In 
anv building operations and the Invention 
provides a ladder Including a movable plat- 
form (asllv adjustable to various heights for 
the purpose of picking fruit, erecting cornices, 
neathertiosrdlng and painting houses, sand 
Ing sigu writing and other work reuiilrlng 
the workmen to be elevated above tbe ground 
(•(IMIIIN \TION rOAT, HAT. TACKAOE. 
\Nt) H.VTCIIEL CABINET- W H Ja>, Ar 
I iidc Uoti'l, Le Beau, H D The aim in this 
Improviment la to provide a cabinet having 
a locker and also having a satchel fastener 
ariang'd at tbe ontstde of the locker, and In 
which acceaa to the locker, removal ot the 
gurrai nt from the support, and the detachment 
of thi' fusteni r are controlled by a single lock 
on lb< door of the cabinet 

COMHINEI) DRYIND AND CONVEYING 
SIMTEM-A Onadt, 2702 Routb Seventh 
Street, St LouIb. Mo Tills Invention relates 
to a BiBlem for utilising waste best from a 
batterj of boilers or the like. In drying any 
material such as salt, saw-dust, or the like 
while coDvevIng It from one point to another 
T he system la readily accessible for the pure 
poae of cleaning and manipulation 

PACKAGE — W L BRirHsaTtiN, care of W 
A Clark, Tltanlte Explosive Co. Corry, IVi 
This Inv. ntloD has In view a tubular cnntatnsr 
which Ih wBler prmif and which can he Ineg- 
pinslvilv produeed. the tube la'lng constructed 
of oaiier or strawooard, or equivalent material, 
and given a coating of paralBn containing 
othiT Ingredients of a water-pruoflng ebar- 


Headng mBtl lilghlliig, 

CICTYLENE GAR LIGHTER— H Van 
ovBNBmuj, Lake Placid Club Lake Placid, 
y The Invention comprehends an electrlc- 
-operati-d gas lighter having two movable 
tact arms and mechanism connected with 
I arras for actuating the same, tbe part# 
ig HO arranged that the contact arms are 
aght Into engagement with each other, • 
rent Is completed through them, and thS; 
IS are next separated ID or near the path 
the flame and are Anally broogbt hack to 
ir respvcttvv normal podtiona, the afwa 
» making an Idle contact, hot Without clo#- 
the eleetrle clrcolt. 


SAFBTT DBVICB FOB BLBVATOBSc-a. 
F. aniiiM, SHOD Avontw f, Brooklyn, Mow 
Voit, N. y. Thia davtee la for uoe o» pa>- 
stnger and other elovatora. The tnvMtlon 
rotors laoro particularly to a device eomprtitiic 
In combination a lock tor provetitlnf tba 
movement of tbe olevotor ear, meant wborohy 
the operator of tbe elevator can control the 
lock, and means controlled by the elevator 
door or other closure for cootrolling tbe ftret- 
meotlonod means 

REVERSING MECHANISM FOB POWER 
DRIVEN MACHINES.— C FniUMHCKSON, Klee 
Lake, Wis. Among the principal objects 
which the present Invention has In view are i 
tbe provision of a atmpte, efltclent and durable 
means for varying the apeed Id trananvlaelon 
from a driving to a driven shaft . end to pro- 
vide a mechanism of tbe character aet forth, 
simple and edective In operation. The mechan- 
ism may be need In conjunction with any 
suitable machine 

MOLD FORMING MACHINE— C E SiMP 
SON. S40 Oallla Street, Portsmouth, Ohio. This 
cootlnuously automatic acting machine em- 
ploye an endless chain of carriers provided 
with pattern plates adapted to receive and 
deliver molding frames for the tormstlaD ot 
drag and cope molds , It has a series of sur- 
resslrely connecting pattern plates and an 
Intermittent feed mecbanisni arranged to ad 
vsnee each of the platea to and from ststlons 
where the facing sand and ramming sand are 
delivered to the mold and to a station where 
the sands are rammed 

FEED TABLE FOR TENTERINO MA- 
CHINE— B PASkiNaoN, Bast Greenwich, H 1 
The principal purpose of which the present 
Invention has In view is to provide tension 
devices for feeding tbe cloth to the reciprocal 
log bi'd of 8 tentering machine, and a take- 
up mechanism for lifting the slack of the cloth 
due to the return of the bed of tbe tentering 
machine constructed as mentioned 

MECHANICAL EYES — P C JACdPaaoo. 
West New York, N J In the present patent 
tbe Invention has reference to mecbinlcal 
eyes for dolls, lay figures, or other use The 
object of the Improvement Is the provision Of 
a practicable construction whereby the eye* 
may be capable tmth of the ordinary opening 
and closing movement and of moving laterally. 

IPrIaae HoTers and Their Accceowrlee. 

IGNITER FOR INTERNAL COMBUSTION; 
ENGINES— C MsasiascBMiD. SM Bergm<i 
Street, Brooklyn New York. N Y Thl* In- 
vcntlon la an Igniter nr spark plug for gas 
and other Internal combustion ongtnee which 
Is designed to operate on high and low titislon 
circuits 11 1 m provided with s pair of Jump 
epark electrodes sod a pair of make-snd break 
spark electrodes operable exehangably, accord- 
ing to conditions The last named are prefer- 
ably operated by an eleetromagaet Incorpor- 
ated with the plug structure The electrode 
carries (he high tension eleitrode which ex- j 
tends therethrough and terminates In proxim- 
ity to a fixed spark point to the Inner end of 


aM eantUaoaa auFfoea te the whealg, mUm 
the Wheeh pkoe over the oa^dte the atfah^H 
the pUtes le dlgtdbtiM through tbe leog^^K 
the saddle, tbne greatly reduciag the 
blUty of tnet«»e of the part*. mS 

GRAni CAR DOOR.— jr. C. DoBtR, OnaW 
lowo, and i. L. B0SB> Amlatod. N. Mox , e«K 
of E. M. Hoover, 808 N. Adams Street, CarrcM 
Iowa Among the variotia provtalone of tbB 
Invention ere, To provide In a car a door m 
preeerve the thlokneee of the wall of the ct6 
when tbe door le open ; te provide a door enf 
frame to prevent warping or disarrangement OR 
tbs door to permit leakage to pass the eame^ 
to provide a holding frame for a door to malim 
tain the latter In locked position ; to providf 
a plate-metal sill to support tbe door and fonir 
a guiding track thersfor; to provide a door tf 
prevent obetrnctlve lodgment of article* I>ebhi4 
the door when tbe tame 1* closed ; and to prA 
vide a ehnte in said door tor the handling of 
grain or flowing freight * 

RAILWAY RAIL AND TIE FABTBNEB.-I 
J B, Bboff, lOlB B nth street Chattanooga,* 
Tenn. This Invention I* eapcclally adapted for 
Die with reinforced concrete tie* Tbs objsct 
Is to provide a device which will easily snd 
securely hold the rail In poalUon on the Hr. 
Another object la to provide a means which 
la cheaply produced and which will eenelet of 
few parts, tberoby lesHuilng the cost ot such 
devices in railroad conatrurtlons. 

SPIKE HOLDER— J M PownLi,. Loa 
Gatos. Cal The object here Is to provide a 
holder, having parts thereon for engagement 
with a tie plate on rail ehaln and another 
portion for engagement with the web of the 
rail, the holder when In normal position tx'lng 
in contact with the bead of a spike, whereby 
the spike (a held sgslnat loosening and tbe 
danger of spreading rails la obviated, 

RAILROAD TIB-^ F O'Nglbb, 15» East 
Front Street, Trenton. N J An objert of the 
Inventor Is to provide a tie. preferably made 
of concrete, which Me Is composed of a serire 
of parts flexibly fastened together, two of said 
part* carrying tbe pair of ratla. and so dis- 
posed that these parts will give slightly as the 
wheels ot the train pass over tbe rails. 


bilge PUMP-G E Bswjbr, Mayger, Ore 
In till* case tbe elm Is to provide a rotary 
pump for launrhea. which Is driven by t fric- 
tion wheel which may he thrown Into and out 
of engagemint with the flywheel of tbe engine 
by a system of levers and connertlng rods 
which are .operated by a treadle 

BOT.ARY' MOT<)U J Macket, Steamboat 
Springs, Colo In the motor funning the sub 
Ject of the patent obtained by this Inventor 
there U a lotor having peripheral blades and 
mounBd on a hollow abaft having a slide 
valve, controlling o|>enlngB In the hollow abaft 
and In the hub of the rotor An auxiliary 
casing 1* mounted on the shaft at one aide of 
the rotor through which the motlvo fluid 
posses to the exhaust 

SPARK PLUG — w a Wirrmi, Toledo, Iowa, 

In this Invention the Improved plug conaiata 
of a case cylindrical In form and provided 
with means for engaging an engine cylinder 
and having a plunger acted upon by the com- 
pression and moved In one dlreetlon thereby, 
and In the opposite direction by a aoienold 
coll of which the plnngcr forms tbs case. 

Railways mad Their Aeeeiworlaa. 

RAIL JOINT Arthu* F Ham.. 180 Cres- 
cent Hoad, Toronto, Ontario, Canada Mr 
Hair* Invention rclstes to rail Joints, and It ' 
has for its object to provide one which dls- ' 
tributes the strain and provides a secure snd ] 
substantial Joint, preoentlog a smooth and con. 
ttnuous surface to the wheels. Another oh- ' 
Ject Is to protldo a rail joint which will pro- ' 
tect the ends ot the rails Tbe accompany- ‘ 


SWING— 0. D. Teesha. Meridian, Vis*. 
ITie oscHaMag motion of this awing traverse* 
tbs support for the swing over the ground 
An object of this Invention Is to provide a 
anpport rotatably supported on suitable rollers, 
with msans for driving one or more of said 
rotters by the swinging action of the swing, so 
that the device a* a whole will move over the 
ground, snd if dsitrod almut a common pivotal 
point Another object Is to provide means so 
that the swing may ta- moved while the device 
as a whole rsmalns staMooary on tbs ground 


COMBINED SECTIONAL TIRE AND 
WHEEL HIM -Fsakk M. Hoar, 222 Mc- 
Dnugal Street. Brooklyn, New York, N V 
Some advantages over other tires, In this In- 
vention, are 1 In case of puncture It Is not 
necessary to stop snd repair, a* puncture of 
one ball will not Injure any other part ot lire 
and one can continue to one's destination or 
can repair st once In a short time 2, A Mro 
hlow-nut while going at high apeed has caused 
the loss of many lire* snd the wrecking of 
machines 7'hls will not hr tbe case If one of 
these balla blow* out, as tbe rest of the tire 
win not collapse 3 Require* no pumptug up 
4 There Is no necessity of hsring a tire chain 
to prevent slipping 6 Skidding has been 
brought to a mihimum. 6. Any Injured part 



can be replaced without tool* 7. The small 
cost of a Bsetton of this tire in comparison to 
a new ons< of any kind. 8 If th* faring of 
a Ufa Is the only thing to he conatdered. It 
would alone b* worth many tlmaa the coat 
of any other tire Life Is worth tbe price of 
a secMonal safety tire No one know* whan 
one wilt be running at high speed and a tiro 
"blow-out*' which win wroek th* maehlne oPd 
perhaps cost owner a*d frimids thelt live* or 
broken limb* 0. The InveBtor will sell on*- 
half Interest in this patent to further Its pro- 
gress snd will take out patents In (our Euro- 
pean countrlea. A side view of a sriimd wltb 
aeetlona of the tiro in pooltloa t« ohowa boto- 
with. 


log illtutratlon present* a Mdo elevation of ' 
tbe Invention The neighboring ends of two 
rail* are Indicated by the dotted Itnea midway i 
the saddle membera naed with the joint and I 
ahown in poaltlon. The saddle in cwiMctloa | 
wuh tbe hoada of the rail prooofits a gawoUt i 
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pearsnc« of a Wt b«t. «h«t had hMome a 
what ruaty, woald All a lon« "Mt" wanl 
ha»a aolvad thia problam by wiping niy 
with the aame cloth I pollth my aboea \ 


DNHHQgrriC TOUNa man, trained la aolenoe aod ' 
eogloa^na.dealreaapoaUUmwkMrelndanryaiidatiUUy i 
(Iiiaa adraaewa/iit. tau had are yean' eiparleoae, 
at preaent a foiMiaa In the enatne^iia denartiBeat 
of a Mc«e ooriKiraUoa. ^Itlun. Box !». New Y ork 


(12680) R F McK. aaya Pleaae give 

IP a Bolutlon of thr following If « lulwi 
fppt high and 0 Inchea In dianiptnr la Oiled 



TOeTi’ST'B 


WAimiD~A am or womul toaol aa oar InfonDa* 


atarta to rlac, It la realated by a 
feet of water, that la, by the we 
column of water 8 feet high and tt 
the plunger But an the plunger 


would operate under a oonatant preaauie egual I 
to S feet head of water , but In the llluatra 
tlon you gire the rlae of the plunger of 1 Inch , 
will canae a very much amaller rlae of the , 
Burface of the water, ao that when the plunger 
haa completed Ha lift of l inch It will have lit- 
tle more than 80 Inchea of bead of water 
abore It, and the average preaaure will there- 
fore be about 80Mi Inchea of water Obvloua- 
ly, If your plunger traveled the whole ;t feet 
and came to the aurface of the water at the 
completion of the 8 foot travel, there would be 
no preaaure agalnat the plunger due to water 
head, alncc the plunger would emerge fioin the 
aurface of tho 'water. Similarly, the preaanru 
on the plunger dacreaaei with every Inch of 
Ita travel upward. 

(12681) J. C J. BRkf : If b gubitanoe 
could he found which la heavier than water 
and lea# compreaafble, would It aink In any 
depth of water! A. If a aubatance could be 


How to Double the Life of Your 
Delivery Car 

mj upliccp cost 

, Your car thus equipped vtill i;i\c you two years’ 

service where it would have uiven \oii but nut before 
, # For the Motz Cuihwn 'Fire is hveh It has the 

I resiliency of a properly inflated pneumatic, and the durability of the avcrairc 
I solid tire. These combined features make it the onh tire for liL'ht delivery cars 

I THE MOTZ CUSHION TIRE 


Observe in the illustration above 
Tires which give them pneumatic 


the three speci.d ft atures in Mtd/ 
resiliency and also do away with s 


DOUBLE TREADS 
— UNDERCUT SIDES 

— SLANT-WISE BRIDGES 

These arc patented features found only on Mot/ Ctishio 
The Motz Cushion Tire is quick detachable hits any unuersa 
or demountable rim No trouble to apply No removini; wheels in 
tires No loss of time 

If you have heavy duty trucks, you need Mot/. Demountahh 
They possess the same quick-detachable feature as the Mot/ (wo/ 
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IThe edltora ore not retponHble for stotements made in the eorretpondenee 
column Anonymotu communtcatione cannot be oontidered, hit the namet of 
respondents will be withheld When to detired.} 


3-foot IDEAL Model Wright Bi- 
pUme Fliea or Your Money Back 

FOR XMAS 

All parts and simple 
_____ plan that shows how 

to put them together $6 00, express 40c extra 
Plana and directions without pans 2Sc. 

All parts and plan for Blenol Monoplane 
^3.00, express 2Sc extra. Plan only 15c 
Stamp brings illustr.ited supply catalogue. 
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The American Merchant Marine 

To the lOdltor of SciKNTiriG Awuioan: 

A corrMpoiitknt In & recent iBSue at 
tb« SoicNTiKic AjiKHica.]! Bet forth the 
difference In the coat of operation of 
stea^erg operated under the United 
States navigation lawa and thoae which 
operate under the navigation law* of for- 
eign countriea. The higher wages and 
feeding atlpulationa are given aa the rea- 
that the coat under our laws would 
amount to aoinethlng like |6,000 on the 
average alzed tramp plying In foreign 
trade agalnat the American owner, even 
though the lawa allowed him the privi- 
lege of buying foreign tonnage and aecur- 
ing American registration. This ie truA 
But why should our navigation lawa cota-j 
pel an American citlaen to employ Amer- 
ican crews In foreign traded Even under 
the present aubaldy laws under which a 
few American lines operate, the nuoiberj 
of Americana employed la limited. Why 
ahould not an American shipowner have 
ise right to employ whom he 
pleaaee aa haa an American railroad 
builder or any other employer of labor? 

This year we have the greatest move- 

ent in Mport cotton that the United 
States has ever seen All moving in for- 
eign tonnage. Our Gulf and West Indian 
trade Is constantly Increasing and It is 
practically carried on with foreign built 
and owned tonnage The earnings of 
foreign tonnage this year due to the im- 
mense export movement from the United 
States aa well as from goods Imported 
will be tremendous and the various own- 
ers and investors abroad will receive 
heavy dividends As the United States 
are not Investors In foreign shipping, 
nothing will come to this country for dis- 
tribution In the way of dividends. In 
this great fleet that operates under the 
flags of foreign nations. Is no American 
sailor Under present conditions wo pay 
the freight, but we distribute nothing In 
the way of dividends to Americans. 

Our navigation laws say that we must 
employ so many sailors on American 
ships — so many according to the tonnage 
of the ship. Yet the navigation laws have 
killed American shipping In foreign trade 
Hence there are no American sailors In 
foreign trade. Of what benefit are the 
navigation laws? 

There Is another statement that your 
correspondent made, and like many simi- 
lar statements of on erroneous nature, re- 
tards the solution of the reetroatlon of 
the American flag to the deep sea trade 
The particular statement that I now re- 
fer to Is that the "German government 
guarantees a dividend to the North Ger-j 
man Lloyd of 7 per cent on Its stock " Of | 
course this Is taken aa subsidy payment 
and If It were true it would be a subsidy, 
but It Is not, but It Is astonishing that 
such statements continue to be made 
when the truth can readily be ascer- 
tained Now the facts are that the North 
Gorman Lloyd paid S per cent dividend 
last year and 1% per cent the year be- 
fore and before that nothing The North 
Gorman Lloyd Ig pre-eminently 
senger line and In the panic of 1907 cut 
Into Its earnings heavily. Fast passen- 
ger steamers have their advantages for 
the United States trade as well os they 
have for foreign, and fast steamers 
der the American flag are desirable. 

It might be well held, that for certain 
routes, under the American flag, mall 
subvention Is necessary to enable 
American line to establlsb Itself, but 
this policy has been so far ineffective 
because of the extraordinarily higher cost 
of building In the States aa compared 
with the cost of the foreign builders, and 
this condition will hove to bo adjusted 
ere the mall subvention act will have any 
leneflclal Influence on the shipping ta> 
dustry of the United SUtes. The one 
thing that will stimulate American In- 
terest and Investment In shipping is to 
give Americans the rl^t to engage tat 
the world's commerce on the same tenSf 
that favor foreigners Give the right to 

American to buy a foreign steamer 
and grant It Amwlean registration. OlTS 
him the freedom aa to crewa that fop-’ 


eign steamship owners enjoy. Oompel 
him to have American ofRoers. Steam- 
ers so registered to engage In foreign 
trade only 

To-day we have practically no Ameri- 
can steamers engaged In foreign trade 
and no American sallera, so the continued 
opposition to a free ship policy Is dlffl- 
oult to understand. We can hurt no 
American interest In foreign shipping 
as there Is no American Interest to be 
hurt. If it hurts any Interest It will be 
that of foreign steamship Interests 

Why Is the present policy continued T 
Possibly In the hope that the Americans 
will be willing to allow a wide-open sub- 
sidy bill to finally become a law, and 
possibly to the fact that shipping gen- 
erally Is but little understood by the 
American people. But the interest Is 
growing and growing rapidly and the 
Interest taken In the Panama canal la 
sUmulatlng Investigation. Ere the Pana- 
ma canal Is opened It will be recognised 
that the restoration of an American mer- 
chant fleet to the deep sea foreign trade 
is but second In Importance to the tariff 
as an Issue In which the country Is 
vitally concerned. 

Some time ago President Bowles of 
the Fore River Shipbuilding Company 
eUled that it would take ten years to 
build a fleet that would carry the sea 
commerce of the year 1910. Yet all the 
time our over-sea commerce Is Increas- 
ing yearly It has recently been given 
out, that our domestic shipyards with 
government work and the orders tor 
steamers to be ready for operation on the 
opening of the Panama canal, have all 
the work they can handle. What then 
shall the American people do? Rest 
quiet and allow foreign shipping nations j 
to reap the benefit of our Invesunent ofj 
9400,000,000 In the Panama oanalT Is 
that what the United SUtes built the 
canal for? 

Let tbe American people answer. 

Chicago, III. CEaSLBS Depbxsee. 

Tlte Technique of Chun Dinriiv 

To the Editor of SciSNiirio AjssaioAif; 

"It pays to advertise ’ Is something we 
often hear, and It certainly does, but the 
statement you made In a recent ad. In tbe 
Literary IHgest regarding the technique 
of clam digging does not add any luster 
to on advertisement, as it is so very evi- 
dent that tbe party who wrote tbe ad 
was a long way oft from bis subject. 

Now, this Is not in the sense of a 
knock, for only people who live along the 
coast are supposed to know anything 
about digging clams In tbe commonly 
pressed sense of the words. Hlverybody 
who lives in tbe Puget Bound region hstf 
an opportunity to know that you do not 
dig clams out of a boat with a rake, and 
1 presume that our eastern clams have 
the same habit of keeping far below tbe 
rake’s reach. 

I like the SciENTino Auebican so well 
that I dislike to see any misstatement of 
this sort, therefore I am telling you that 
the way we dig clams In this country U 
to take a good stout spade or fork, and 
go down to tbe beach when the tide is 
out, and get busy Just the same as you 
would to dig potatoes Btlll, perhaps 1 
should explain to the man who wrote the 
ad that you do not dig potatoes with a 
hayrake In any event, I hope the In- 
formation will be of some uae, as It is 
given In all good friendship. 

Beattie, Wash Huoh N. JofiirsoiT. 

Tlie Current Siqjpkiiiait 

I N tbe present Issue of our Svppus 
KEifT, No. 1876. Prof, Woodworth dla 
cusses the Psychology of Light or, In 
other words, the subjective aspect of the 
science of optica Mr Coleman oontrlh*! 
utes an article on modern methods of 
bunkering steamere. A very IntoresUac 
topic treated in this number is that of 
fireless looomoUvee. Malaria Is one otj 
the moet wldeepread diseases, and its 
study baa of late been reoelvtng a frsat 
deal of attention, with rasvlts wUeh art 
moat gratUrlng. Some facts about na-^ 
latte, derived tram Dr. Hawatd's 
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OUNTINGS as smooth 
as paper on the wall are 
Bile for those who use 
Le Page’s JLiquid Glue. 

Paste and mucilage wrinkle 
the mount as they dry — arc 
mussy to apply and doubtful 
in dieir grips. 

Get a bottle of 

and what you itick will itay stuck. I 
Ju*t * little on the metal spreader — « 
then a thiu, even coating without 
aoaking the mounting, without 
wait or waste. Can't dry out ‘ 
in our new, ioKd cap bottln or 
in our pin-aealing tube form 
which you may 
apply glue direct. 

Get a Bottia aad 
Tube Today 
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ntent publloattoa, and a saiiUDary prs- 
psred by Blr Roland Rom. am preosnted 
In this issue. Many have manreled at| 
the extraordinary power which casrlerj 
plgeona poesess of finding their way back 
to their homo. ▲ scientific dlscus^on of 
the moduf operondi o( this remarkable | 
per(ot*nuuice Is discussed in sn srtloie by 
M. Tevls.— Insect aviation presents cer- 
tain features which are not as yet In 
corporated In artificial aviation as prac- 
ticed by man. The subject Is lucidly ex- 
pounded in an illustrated article derived 
from La Mature . — The Slxt.v-Inch Reflec- 
tor of the Mt Wilson Observstory 
briefly described. — An article reproduced 
from Snpineering tells how the govern- 
ment side the man out-of-work In France 
— A. P. Thurston discusses from a scien- 
tific standpoint the stability of aero- 
planes. — We have become acoustomed to 
the term “plant psychology." The senses 
of plants forms the subject of a brief ar- 
ticle derived from La Revue . — lAaJor 
Squler, the originator of the system, de- 
scribes the use of wire directed electric 
waves In multiplex telephony and tele- 
graphy. 

Hm Straiffth of an Aoroi^ane 

(Conctu4e4 from puge Ut ) 

Other Is to allow streams of smoke to 
(low past the model. Both methods show 
the direction of flow st all paru of th< 
current except whore the eddies are eo 
violent as to make the thread flutter and 
the smoke streams break and lose their 
Identity. The thread la more convenient 
to use than the smoke, but If too loogj 
will not accurately coincide with the 
stream-tine, owing to the effect of ten- 
elon. The smoke coincides with the dl 
rectlOD of flow st all points, and, as Prof 
Marey has showo, may even Indicate the 
velocity at all parts of tho current, 
the smoke-streame be emitted from noz- 
ties vibrating at a known rate trsns 
versely to the current In this case the 
smoke streams are wavy, and show by 
the number of waves per Inch what is 
the speed of the current at the place of 
observation. The number of waves per 
Inch can easily be counted on a photo- 
graph of the model aitd of the smoke- 
streams surrounding it Indeed, the 
velocity and direction of flow for an 
tiro longitudinal section of the current 
about the model may be realized by a 
glance at the photograph 11 the smoke 
streams surrounding It. Indeed, 
comb placed transversely to the current 
and vibrated lengthwise, say ten timee 
per second, as done by Marey, 

Mr. Curtiss is at present trying differ- 
ent methods of producing distinct and 
clearly visible lines of amoke. At first 
air was sucked over the surface of am- 
monia In a bottle, thence over hydro- 
chloric add In a second bottle, thence 
through holes In a tube placed across 
the wind current. But the smoke so pro- 
duced Is pale and requires good light- 
ing In a dark wind-tube to render It dis- 
tinct enough tor easy observation and 
photography. It Is hoped thst a simple 
method may be found whereby dense 
black smoke streams msy easily be pro- 
duced and led Into the current 

The absolute velocity of tho air In the 
Curtiss wind-tube wss found by a screw 
anemometer to be about 2S milee per 
hour at the middle of the ourrent The 
relative velocity at different parts of a 
section of the current was found by ob- 
serving the deflection produced on a 
straight exploring wire, like a knitting 
needle, ten Inches long, suspended from 
a horizontal wire fixed transversely to 
When the point of suspension 
of the exploring wire wes moved soroes 
the tube, the suspended wire wss deflected 
from the vertical leea and less as It ad- 
vanced from the mid section toward the 
lateral wall. The Impact pressure of 
the air against the wire Is proportional 
to Its displacement along any longltud- 
lasl llae of the ourrent. Besee, of course, 
tlM veloolty Is as the square root of such I 
dlsptaoement In this manner the speed 
of the current was observed to decline 
about two per oent troa midstream to 
within two Inches of the tatMnl waU. as 
previously etated. 

The wind-tube and teaelon tonge de- 
eorlbed In thM article were dMtgned by 
Mr. OurtlM and I>r. Sahm, who were ax- 
Two other ooa- 
for flndli« the 
[tmgiak te iftmi «m hMng 

IgaJttltTliaeiitfor il^Tfoff tae ptt(^ af the 


There’s a Place For This 
Profit-Earning Car In 
YOLR Business ^ 


If you d 

of dell vary, ^ 

what International Commercial Cars have done 
for others. They will do the same for you. 

If you own big motor trucks, let us show you 
how an International will save time, fuel, oil, 
and wear by doing all your light hauling. 
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International 

Commercial Cars 


have a place In every business where 
prompt and efficient service Is necessary. 
The man who uses big trucks for his 
heavy hauling should buy Internationals 
for tho lighter work— making quicker 
trips, more prompt lehverles, and increas- 
ing the efficiency of his delivery service. 

The I H C reputation for highest qual- 


ity insures a car that is right— a car that 
is simple, strong, durable, ecouomical, 
and dependable 

Whatever your delivery problem ls~let 
us help you solve it. Get the facts before 
you take any definite step. You will be 
vitally interested in the information we 
want to place before you. Wnte us fully. 





Before 
Subscribing 

for your periodicals, you should 
see our Catalog, containing a 
list of 3000 magazines and club offers, at 
prices that will surprise you. 

It is the handsomest and most complete Magazine 
Guide ever published, filled with all the latest and best 
club offers at rates, lower than you think possible. 
YOU cannot afford to be without it. In ordering your 
magazines, be sure you use a HANSON catalog. 
Accept no substitute. The name HANSON stands 
for promptness and reliability in tho magazine field. 
It is BO accepted by all leading publishers. 

THIS CATALOG FOR 1912 is FREE for the asking. It wiU 

SAVE YOU MONEY 

Ptr* S«nd us your name and address today. We’ll do the rest. 

J. M. HANSON MAGAZINE AGENCY 

Hanson Block, Lexington, Ky. 
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SOENTIFICAlIEBICiN 


“Inventors and Inventions” 

A NEW l«.lOK JUST PUBU5Ht,D BY HR0BIN5ON i 
40<; I I th AVt . Mf-W YORK, INDISPtNSA^ AND 
INTLRl SllNC. TO tVKtY INVr.NTOR olO^RpS- ' 
R C IIVbINVI NTOR PROFUSELY ILUUATRATID 
CLOTH BOUNa J I 00. IT TREATS AUTHORITA- 


NEW -WONDERFUL I 

“•tanil^CMM UcM C*^ I 


Bring Us 

Your Waterproofing and 
Finishing Problems 

With our complete line of Water- 
proofing Compounds, Dampproof 
Coatings, Scientific and Technical 
Paints emd Enamels, we are in the 
best position to solve your problems 


THUS -CON 

ASEPTICOTE 

A flat, waabable, durable, wnitary, decorativi 
finlali for interior walls. Pcrfeoily aseptic am 
sanitary. Easily cleansed with soap .nid watei 


TRUS-CON SNO-WITE 

tamel of the very hitfhest quality fo 




TRUS-CON FLOOR ENAMEL 


atrument lor Bhowlttg the lateral displace- 
ment of the wire by a given force, from 
> which the teiMilon could l>e read In a 
- reference table or along a specially de- 
signed Index scale. 

Some Locomotive CorioBltleB 

, ir«M(/t#drrf ftom page fsv.) 

were connected by crossed rods as will 
i. be understood by examining the lllustra- 
" tlon This engine never did practical 

[ work It was Jacked up clear of the 
ground and tried under steam in Jan- 
narj, ISSC, at Kew, near I.aindoi), where 
It was shuiplv trltlclxed by some en- j 
glneers The writer saw It In the early 
sixties when It was fast lusting away In 
the stable yard of an Inn near Kew 
Bridge 

Double piston balanced locomotives 
were patented by Bodmer In 1884, and 
) some engines were built for English rail- 
. ways In 1X42 The rod of one piston 
[' worked within the hollow rod of the 
other and they were connected to oppo- 
« sltely disposed cranks, which were four 
In number As the mechanism was In 
fcMiial and the niipearanco of the engines 
* differed In no wise from the ordinary lo- 
romothes of th(» day, they are not Illus- 
trated here 

The next remarkable locomotive ee- 
I lected Is Illustrated In Fig 6 This 
I engine was a paitlal repetition of the 
'‘Hurricane’' (Fig 2) for the boiler and 
running gear were on separate frames 
It was designed for the Philadelphia and 
P Reading railroad by 0 W Nk bolls and 
[ was put to work In 1847 This engine 
* was appropriately named “Novelty " 

■ The cylinders were 18 inohee In dlarae- 
I tei by 20 Inches stroke. Driving wheels 
:t feet 10 Inches In diameter The 
weight of the engine proi>er was 21 tons, 
and the frame carried a cylindrical Iron 
water tank which had the appearance of 
a boiler This was used as a condenser 
and feed water heater, while the boiler 
was carried on a separate frame behind 
the engine This. In turn was coupled to 
a tender which does not appear In the 
Illustration The boiler had return flues 
ami burned anthracite coal, It had a 
total heating surface of 1,085 square feet 
The fire was uiged by a fan placed In , 
the cab The condenser tank was sur 
mounted by a large smoke stack, but as 
nothing passed through the latter save I 
the surplus exhaust stenm from the con- 
? denser It was apparently placed there 
1 merely for appearance 8team was 
carried from the holler to the engine 
' by a Jointed pipe This engine hauled ! 

coal trains of 750 tons at 10 miles an 
’ hour This complicated piece of ma- 
chinery only worked for a short time 
, Complicated machinery Is not, In Itself, 
objectionable, and when complication en- 
I ablee a necessary func tlon to be bettor 
■ performed It Is allowabh', but one can 
scarcely see how such a machine as Is 
Illustrated in Fig 8 could have been 
seriously considered In the light of 
modern practice. Nevertheless, this en- 
gine was built In 1881, and ran on the 
Canada Southern Railway It was de- 
signed by Eugene Fontaine. The cylin- 
ders were 10 Inches diameter by 24 
inches stroke The engine weighed about 
10 tons The clilvlng wheels were 8 feet 
in dlametei, having frbllonal contact 
with wheels 4 feet 8 Inches In diameter, 
which weni Integral with wheels 5 feel 
10 Inches In diameter running ou the 
rails In other words instead of pro 
pulson by power a|>plled directly to the 
■ mils as In the common locomotive, two 
extra wheels were Interposed lo otfeet 
the same result The "Fontaine” was 
a fast engine, for It drew two coaches 
in miles In !>8 niinutes, but many ordl- 
' iiary loconmtlves traveled faster with 
heavier loads Oc'arc>d engines were tried 
‘ as far back as 1838, but It was then 
found that a gain in speed meant a loss 
, of power, and as locomotives are recjulred 
to haul loads, three engines wore short 
lived The “Fontaine” engine was not 
‘ original, as the same arrangement was 
, patented In England by Johnson In 1848 
The foregoing notes will, perhaps, give 
■ a good illustration of the adage that 
“History shows us what to avoid" 


The Technique 
of Gam Digging 

It has a technique and it is not easily leainecL There 
is a certain way of handling the boat, of pudiing the rake 
with its absurdly long handle into the water, of saaptng 
the clams into it, of raising the rake— why there is as much 
technique about it as there is in playing a piano. You 
may debate with a disputatious person if it is more useful. 

Probably there isn’t any book on the technique of clam 
digging and there isn’t a periodical devoted toitexclunvely. 

If there was a new development in the technique of 
clam digging, the Sciostific AmedicRn would record 
it, as it did the development of the steam oyster dredge 
and ever so many other diings, including those departments 
of saence which have their own technical publications 
for specialists in them. 

The 3cientiHc American covers the whole field, 
but it confines itself to the important things, those which 
afiect the life of a whole people, rather than those which 
affect only a few individuals. 

What it really does is to give the news of civilizatioa. 
It has been doing dial for sixty-seven years. It is doing 
it now better than ever it did. on a bigger, broader scale. 
It is growing and widening as science is developiing, and 
always it maintains its authority. 

See Correspondence Column, Page 564. 


yo« Ut m» tpnJ •ur b*,Ta. ^ ARYL DAVIS HASKINS one of the 
” V-' beat known plwtrlcal men of thla 

Tnunnri Concrete Steel Co. country, died Saturday moming, Novam- 
TnMMd CMMTfto BUI«„ Datreit, Mich, ber ISth, In Salt Lake Citr- Mr. Haakioa 


The test of a 
magazine’s merit 

is that its readers tell their friends about it 

We recently asked our subscribers to sold us die names 
of those whom they believed the Sdmtific American would 
mterest, and we are gratified to find that so msmy of our 
subscribers believe diat its merits will appeal to such a large 
number of their friends. Have you sent a list ? If not 

Here u the way: 

Simply send us the names and addresses ot die pec^ 
whom you think will be interested and we will do the rest 
An accurate recced of all natnes received m this manner 
will be kept, and for each new subscription we get from 
any list we will extend the subscription of the person ‘who 
sent us the list for four months. Thus if we reedve three 
new subscriptions from any rme list the subscripdon of the 
person who sent us the list will be extended for a full year. 

Of course you may send as many names as you wish, the 
greater the number of names you send die larger the number 
of subscriptions we will probably receive and the longer die 
period for which your own subscription will be renewed. 

Be careful to write the names and addresses {Jabdy and 
don’t fail to put your own name and the address at which you 
are receiving the Scientific Ameikan on each list you send. 

Address all lists to Grcttladon DqMttment, Scwndfic 
Amoican, 361 Broadway, New York. 
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JHflgic^ Sfof e lllasiom 
ami ScienMc Dwersions 

C«mM tmi EtM tr ALBERT A. HOPKlNf 

Law«(ta».5»6|>via.400AMraliMa. rW »2.}( 


WM ttrlckra with pn«unwtila vrbli« on a 
Botllum trip tn tbe W«at aM tbe e«d 
came very nnexpeeted. 

Mr. Haeklna wag bom In Waltham, 
Maae , May 22nd, 1867, and waa educated 
In England where he epecialUsd In math- 
ematica and physics and took a special 
courae in surveying and fortification 
work. In 1188 be entered the employ of 
the 8. Z. de FetTantl t Company as one 
of Its jonlor assistant engineers, where 
be bad charge of the manufacture of elec- 
trical meters and assisted Mr. de Ferranti 
. on the drawings for the original Deptford 
electric light station 
in the autnmn of 1889 he was a de- 
signing draftsman In the Thomson Ulec- 
trict Welding Company, Lynn, Mass Two 
or three months later he wae employed 
by the Thomson-Houston Electric Com- 
pany, Lynn, Mass., as an electrical engl 
I neer. In 1891 he was appointed manager 
of the Meter Department of this company 
I and after Its oonsolldaclon with the Oen 
eral Electric Company, Mr. Uasklns re- 
tained this position, Including general su- 
pervision of the engineering and the man- 
ufacture of instruments 
At the beginning of the Spanlsh-Amer- 
Ican War Mr. Haskins proffered hla ser- 
( vices to the government and organized a 
corps of electrical engineers and men 
j trained In electrical work, of which he 
' wae made commander In Uie laying of 
I the submarine mine defenses of Boston 
I Harbor, the erecting of search light and 
■ range finding stations and other similar 
I work during the war, Mr. Haskina and 
‘ his command gave valuable service He 
' also gave invaluable aid In an advisory 
I oapacity in connection with other defense 
' work on the north Atlantic coast Under 
hit supervision the temporary generating 
■tatlons at Fort Warren and Fort Nahant 
were erected as well as all the range 
finding and commnnicatlng stations on 
the New England coast The work In 
Boston Harbor Involved the charging and ' 
laying of tome 20<) mines. At the con- 
clusion of the war, Mr Haskins resumed 
his position with the Oeneral Electric 
Company He had made a special study 
of electricity as applied to offense and 
particularly defense In time of war and 
was considered an authority on this sub- 
ject. After the close of the war he fre- 
quently acted In an advisory capacity to 
the government in matters of this na- 
ture 

Mr Haskins was a member of the 
American Society of Mechanical Engi- 
neers. (he American Institute of Klee 
trlcal Engineers, of the National Electric 
Light Association, and associate n>em- 
ber of the Military Service Institute and 
the U. S Naval Academy 
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Phtsikaunchk ZKiTscHKirr 12 Jahr- 
gang 1911. 8eLe 8<0-54«. Struktur 
und Optik grosser Krlstalltropfen 
Von O Lehmann. 

KoMMCIIK StSI KTIIRSTOnUKOItW BKI rLCEH- 

sioKN PHEUm>KHis'rAU.RN VoH O Loh- 
maun Sonderabdruck aus den Ver- 
kandlungen der Deutseben Physlkal 
Ischen Oesellschaft. XIII. Jarbgang Nr 
8 Braunechwslg Druck von Frledr 
Vieweg A Solm. 1911 
UBKB MOLFKtU.AlmTBllK'n’B UNff OrXIK 
OHOSSKa rU'EHHlGEH KaiSTAT.1.R Von 
0 Lehmann Separat-Abdruck aus 
den Annalen der Physlk VIerte Folge 
Band 95 Leipzig Johann Ambrosius 
Barth. 1911 

Die Umwa^dpi’no unhbskb Natubai'k- 
PSssrNo i.vroiAJK nca BNTDWKrNo itrs 
RELATiviTATNruiNZips Von Och. Hof- 
rat Prof Dr 0 I,ehmann, Karlsruhe 
Vortrag gehaltea Im Karlsrnher Natur- 
wlssenschaftl Vereln am 2 December 
1910 

Das REPATivn'ATHPaiNsiP orb n«ue Fiiv 

DAMKNTAI.HAT* llEB PKTSIK. VoH O 

Lehmann Sdnderabdruck atm dem 23 
Band der Verhandlnnger des Natur- 
wlsoonschaftllchen Vorelns Karlsruhe- 
Druck der O. Brauoachan Rolbuch- 
druckerel, 1910, 

Them pobllmttan* cestsin carefal stsdlvB 
of Prof Lebmaan’s Inwatixstion of Uqnid 


' Drat UxnacH mm Voszerr. Von Wilhelm 
Bolnobo. Stuttgart; Koranoa, OeaeUs- 
ebaft tfdr Naturfreubde, 1911. 



—thl* IS typical of what happens In office* where they 
understand the Comptometer— where Its value has f, , 
been demonstrated by use on all kinds of figure work Mt 
—addition, multiplication, division and subtraction. 

FELT & TARRANT MFC CO, 1706 N. PAUlJ 


Solders and 
Soldering 


If you want a complete text book 
on Soidera and the art of Sold- 
•ring, giving practical, working 
feopea and t^ulae which can he 
used by mctallurgat, the gofdsmith, 
the siivennuth, the jeweler, and the 
metal-worker m general, read thh 
following Scientific A merkan Sup- 
plements : 1112, 1 384. 1481, 
1610. 1622. 1434, 1533, pnee 
70 cents by ma3. Q Order from 
your newsdealer or from 

MUNM A COMPANY. Isc. 
'PaUltinm, 961 Btoadwsy, New Yotk 


AIRCRAFT 


A Collecbon of Issue* Makes a 
Complete Aeronautical Encycloped 

Eilted bv Cxptrtt anjer Ihr Cjrntnil SufirrtHMwn 


Dstails of Madel Baildiaf 
nxUSTRATlONS FROM EVERY 
QUARTER OF THE GLOBE 

Recent niisibers contain articles bv such famous 
men as Qenesl Ader, Louu Psukian, 
Robert Esoault-Pellmie, Louu Blenol. George 
F Campbell Wood, Deny. P Myers, Hudwn 
Maum, Su Hiram Maxim. A Lawrence 
Rotch. Gen'l James Allen, Glen Curtiss, Cbss 
K Hsmikoo. Clsode Grsbame-Wtiile, Major 
S. Reb«. T R MscMecKen, H A Wise 
Wood, The Hon George Von L Meyer. 
Secretsry of the U S Navy, etc , etc 
SUBSCRIPTION RATES 
SI 80 ear Yaar tl 00 Eisht Mooths 

BOc. Four Moaths CopMs. 1 Sc 

Botaxf books, m elotS, first 1 2 number:, $3 50 
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For Universal Service 

The Press and the Bell System 


The powerof the individual writer 
is multiplied by the printing press 
In the same way the power of the 
individual telepht ne is multiplied 
by the Bell system. In both ^ases, 
increased u^ulness comes from 
progress towards universal service. 

By means of the press the knowl- 
edge and thoughts of writers are 
spread throughout the land, main- 
taining among all the people the 
common language and the mutual 
understanding which makes for 
national co-operation. 

By means of the Bell system, 
each individual telephone becomes 
connectable with every other tele- 


phone and each unit in the nation 
IS given a personal membership in 
the most highly developed system 
of communication that the world 
has ever seen 

The press prepares people for 
co-operation; the Bell telephone 
system enables them to really co- 
operate. The press educates peo- 
ple separately; the telephone enables 
them to act upon their mutual 
knowledge immediately ami at 
any distance. 

By co-operation with telegraph 
and cable systems, universal service 
for communication is being made 
international. 


American Telephone and Telegraph Company 
And Associated Companies 


i* ■ I. a t"! xlmply wordetj book the author give* 

f Y'g pffiAerl tho B»or* iBiportani roatilta of modeni reavarch 


Universal Service 
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ISSUE OF JANUARY 6, 1912 


Although we are well past the 
dawn of the “hydrocarbon age,” 
we have not yet reached the ^ 

mendian penod. E,ach year there 

are new developments mabng Wi/V/LLll 1 1 1 Iv 

for the betterment of motor-dnven 

Itmd and water vehicles. The Annual Mo 

improvements that are to be 
brought out in 1912 are except- 
ionally interesting and will oe 
outlmed in detail in this number. 

The following articles will appear. 

Selection of a Motor Truck 

In what respect do leading 
types of motor trucks for 1912 
differ mechamcally? How can 
the owner best protect his in- 
vestment? What are the costs 
of upkeep and operation as com- 
part with those of horse-drawn 
trucks ? Can truck chauffeurs be 
made of ordinary teamsters ? 

These are vital questions to the 
intendmg purchaser of motor 
trucks, which will be ably dis- 
cussed. 

Will Rubber Tire* be 

Supplanted ? 

While tire manufacturers are doing everythins that is 
humanly possible with rubber and fabric, yet, unooubtediy, 
there is no feature of a motor car that gives the owner more 
concern than the tires. TTie ability of rubber to stand up 
under the terrific shocks and weanng grind of service is a marvd. 
Hundreds of inventors have been busy at the task for years, 
no substitute for the rubber hre has yet been developed to such 
a degree as to supplant the sUmdard pneumatic bre. lust what 
has been done in the past, and what promises are held for the 
future, will be brought out in this article. 

The New God of War— Gaaoline 

In this article the prominent place occupied by the automo- 
bile in European mihtary maneuvers is described. In the 
United States the armored automobile has been entirely De- 
lected. Jn Germany in time of war eveiy car in the country, 
private as w^l as public, is plsiced at the beck and call of the 
Government. 

Auxiliary Uses for Motor Vehicle Engines 

Herein are described a number of novel uses for the en^ne 
of a motor truck or an autompbile. 

The Comparative Cost of Light and Heavy Cars 

This question is debated by a man who has made pains- 
taking and impartial comparison of every detail of his personal 
expenses in connection with two cars, one a typical light car, 
and the other a standard heavy car. 



Making the Starting 
Crank OMete 

A _ ^ ^ . One of the most noticeable 

AUFPirAU features of the 1912 car wiH be 

i UyUj AIv/Ua the absence of a starting crank 

. , , in front of the radiatiH’,^ The 

Nuab«- desirabiliy of nioviding a means 

for starting me oar from the 
driver’s seat was ex^msed years 
ago, and its necesnty bas been 
urged more damoiously each 
year. Now. suddmly, a score 
of different self-starters have been 
devdoped, and the majority of 
manufacturers are going to being 
out their 1912 cars with sonw 
sort of a seff-starting mechanism. 
The leading types of self-starters 
win 'be explu^ so that any 
automobile o%voin can undostand 
them. 

Driving tba Car at Night 

To obtain the full value of a 
motor car, it must be avaSal^ 
for service at ni^t as well as 
during the day tune. There is 

much more to safe night-iiding 

than a pair of powe^ head- 
lights- There are new develop- 
ments which every automobihst should know. 

The Easy Riding Car 

The pleasure vehicle has now become so standardized diat 
the riding qualities of an automobile receive much mote atten- 
tion than heretofore. As a consequence, desmners have been 
devoting much thought to the wpiings, shock ansorbers, Uf^l- 
stenng, the balance and hang of the body, and aU the features 
that enter into the maldaB of a comfortaUe car. The 
speebve purchaser should know that die dutfibution of 
on a car is an important factor in making it " stidc to the road.” 
A badly-balanced car will possess poor traetbn qualiti« owing 
to the tendency of the rear wheds to bounce off the road’s nirface. 
A Fertile Fidd for InvmtcMni , 

Under this subject are detaded many iugmupw* devices diat 
inventors have demoped of late fexr use od uutboibbdet. 
Lesaons in Evmrydiajr Motor Boat Dodigiin 
The racing motor boat u very properly conudered a usdes* 
craft for pleasure purposes. In the Resent article, however, it 
is clearly brought out that die design of did pleasure boat bu 
been materially improved by the d^elopment of the racer. 
Motor-Cycle Developments 
What IS being done to improve that noisy, sputtedng, tyvo- 
wheeled vehicle? Alno^ the pnnataaat deatores for 1912 
are fooutarters, mui^ile jet carburden for slower numiog b 
dues, improved mufflers, and &)adag seats to nuke tobf 
more comfortalde. ' 
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The purpote of this journol is to irrord accu- 
rately, simply, and inifrrsttnyly, Ike vorld's 
progress in scicnlifii hnarcledgi and industrial 
achievement 


Navy Yard Politics 

T IMF. was when tin naw lards of this country 
were doiuinateil In tlu polituinn During 
♦lie last two (itemits tlu v haei gradunllv been 
emane ijinti (1 from [loliticnl inti rli ri tu t , and, but 
for recenth -( iiaeted legislation, it would luue bien 
poDNible to sa\ that tin work of upbitildiiig of our 
navy, both at tin wirds and bv prnali oontruct, 
was proceeding without let or hindrunee. Hut. un- 
fortuimtelv , et rtaiii haste and ill-considered legisla- 
tion bv Congriss in IPIO and 1911, ]i,assed in th< 
interests ot nnv v eard labor, has so senousle Imndi- 
rapptd tlu jirieali shiiibiiihh rs, be whom, of neces- 
sity tin largir part ot oiir in w shijis nnist b« con- 
slruetifi, as to discourage thim from bidding upon 
goveriinieiit eontraits, thus most seriouslv threaten- 
ing the (iitiiri dieilopnnnl of that arm of the serv- 
ice upon wliuli tin Lnilid .States must depend tor 


ing the (iitiiri dieilopnnnl of that arm of the serv- 
ice upon wliiili the Lulled .States must depend tor 
its future' sei’urite and )ierniani'ni'i . 

W’e re fi r to the eight-hour law, wliieli renders it 
obligatory upon contractors ieir new ships to limit 
the hours ot labor upon ships built lor tlu govern- 
ment to eight hours a dae 

The law of 1910 was ixtreiiudv eieioiis and ob- 
jectioiiabh 111 its I diet, and tin 1911 law goes far 
beyond it, in tli.it it is so inele'liiiite in its terms that 
it IS iiiipossibh to tell how it would be interpreted 
by tlu e'ourls 1 iirtln rinore , failure to comply with 
it aiiloinain ally stops all ji.ieiiunts tor tlu work in 
progress, haeing the e'oiitrai'tor to face’ the proba- 
bility of long and espeiisiee litigation, with tiiice r- 


tlu re are many subs ot the subpet tint 
I eonsuhriel In tlu first plan, the gov- 
is not passing ,i ge in ral law aj>|)lienbli to 
m.iti mil th.it It piirehasi s , in fni-t, in the 
lire III tin SI same ships that an to bi built 
hour labor, all of tin armor and a large 
In guns, the ammunition and the outfit, all 
lietrieal auMliaries, tiu' steel plates and 
ml otln r |)arts i iili ring into the ve ssel that 
built bv tin slnpliuihli rs, will all bi' con- 


Inlior of .he nnenuf.u ' urer of the' shoes and other 
clothing for the army and tin nave, tin in.iniifae- 
turcr ot the |)a]Hr inil otliiT supplies used in all of 
Uie di fnirtiin nts of tin government, or any one- of 
the other gi ne ral supplies, but shipbuilding is sin 
gled out as the' one industry that shall be assaulted 
by the poeei-rs in Congress 

Every one of the l.irge slope ards in this country 
is engaged both in nn n hant and naval work, and, 
most of them, in ollnr lim-s of iiianiifactiire It is 
everywhere recognize el as a practical inijiossibility 
to run different hours on different johs in the same 
pLuit. It IS not possible to build a merchant ship 
an one .slip, where all laboring me n and mechanics 
are enijilejvcd from seven to sis with an hour at 
noon; on the slip iu'\t to it there is building 

B government ship, upon whieli tlu nun work from 
ei^t to five, with an hour at noon ; nor, in a ma- 
chine shop, can one-half of the tools lie started at 
seven, to work until six on merchant work, whilr 


the other half arr started at eight to work until five 
on govc'rniuent work. 

While it may be possible, by various subterfuges, 
to avoid tlio present wording of the law, this would 
merely mean a change, when the next naval appro- 
jirmtion act is written, to more closely tic the hands 
of the contractor; with the ultimate result of either 
forcing him to e.nUrcly abandon government work, 
or to place all of the work in his yard on an eight- 
hour basis, l.et us observe the results of these two 
eontingcncies. 

If government work is abandoned, be is then no 
longer restricted by the requirements of any law 
that may be passed, but he Ims given up what is 
to every large shipbuilder in tins country so iin- 
Jiortant a percentage of Ins business as to render 
bis very existence uncertain, and the effect 
might be to oblige many of the shipyards to close 
tlieir gates. This would mean that all naval work 
must be done at navy yards, a consummation most 
thoroughly in ai'eord with the de.sire of the large 
group of navy-yard-lnbor politicians. This, how- 
ever, would result in an incri-ased cost of the ships 
of our nav v of not less than forty per cent, as is 
clearly shown in the ease of tlie “Florida,” which 
has cost for direct labor and material nearly $6,4.00,- 
000. as against the purchase price of the sister 
vessel, the ''Utah,” built by private contract, of 
about $4,000,000. 

If, on the other hand, the shipyards accept the 
hteond eoiitiiigency and proceed on a strictly eiglit- 
Itour basis, they are then at a great disadvantage in 
llicir competition for other than govcmnicnt work. 
In all of the shops wlierc tools ore worked, the de- 
crease in production due to tlie stiorter hours will be 
directly in tin proportion to the tune, or a decrease 
of twcnty-fivi |>er cent while tlie wages of the men 
will unquestionably (as every manufacturer of ex- 
perience, knows) be increased, so that tlicir yearly 
Income will be uiiehaiigtd — a furtlier burden on the 
tost of production of twenty-five per cent. In other 
jiarts of the works, wlicre labor is of a different 
tliaraeter, liy working piece-work prices, it is prob- 
(iblt lliaf tile production in eiglit hours can be 
brought up nearly to the standard of ten hours ; but 
tilt ultimate result w ill hi an inerease in the cost of 
the labor eiileriiig;,.iiito tlie production of b^ itwenty*^ 
five to t( II per cent, aceordlng to the character of 
the work. How much tins means in merchant work 
or repairs, or in tlit niiscellanrotis work done by 
practically all of the shipbuilders in eompetition 
with otlnr niaiiiifaeturt rs, needs no careful argu- 
ment to explain 

Where the government is concenied, it will me.an, 
as it alrtndy lias in the ease of tlie "Texas,” a very 
tonsidcrable inert ast m the contract jiriee, and this, 
in effect will amount to a direct subsidy to labor by 
a govtrnineiit tliat lias rcpcattully rejected the sub- 
sidy idea when applied to helping the sinpbuilding 
and shipowniiig industries of the counlrj. 

While, many other arguments may be urged, vve 
believe that the aliove outlines the principal ones 
that should he kept clearly in vi< w in the considera- 
tion of the present anomalous condition, in which 
Congress singles out one particular industry, strug- 
gling with iinreniunerutive conditions, and harasses 
and burdens it with the iffeets of an indetiiiilc and 
ill-designed law, applicable only to work done frr 
tlie goveriiinifit, while at the snnie t.iiie it passes In 
the gnater and stroiigtr iiidustrn s of the country, 
wliieli supply yc.irly to the govc riiiiient, directly or 
indirectly, many times more in valiK than do the 
shipbuilders As matters now stand, both parties 
in Congress willingly subsidize labor on shore to 
flu amount of $.1,000,000 annually, but steadily re- 
fuse to subsidize labor working on Hu high seas a 
single penny. 

A Ray of Light in the Darkest Province 
of Chemistry 

W h have in our day a vast army of trained 
scientific workers, and methods of re- 
st iireh have been so far standardized Uiat 
jiruelicallv any man of sound intellect and rcason- 
ahh dixtcrity can turn out original work, provided 
lie receives the right training and possesses the 
requisite deli rinination and perseverance. But 
while there is thus going on a general filling out 
of the gaps in the existing network of our knowl- 
edge. it is given to comparatively few to do some- 
thing far more than this, to open up an entire new 
field along an untrodden path, by methods specially 
devised for the purpose. It is such achievements as 
this which distinguish the great dominant spirits of 
science, the Niwtons, the Maxwells, and Pasteurs. 
The works of such men, as we look into the post, 
stand out like milestones along the avenue of the 
progress of science through the ages. 


In such a retrospect men and everit# 
naturally in their right p«rsp«icUv 
more ditificult to ngc correctly contemporary 
tigatoss and rtssiUts. Yet we would hardly 
to point to Sir J. J. Thomsop* of the Cavi 
La^ratory, 'Cambridge, England 
name will stand on the recoids of the history 
ence side by side with the |ye«test lights of Uts 
For his work far orertowert that of amst 
contemporaries, through the wealth of entirely 
and fruitful concepts which he has introduced 
mixlern science by ingenious experiment and 
analytical and synthetic reasoning. It Is thw 
he lias given us an entirely new hortson 
work on the corpuscular structu 
which not only seems to reveal to 
of one of the most recondite forces inhereni 
matter— chemical affinity — but which links into 
iiiunious union such fundamental natural phen 
as the mass-inertia of matter and the self-induo 
inertia of an electric charge. 

The latest product ot the fertile 
great genius seems destined to throw light 
darkest chapter in the field of modern chemistrjt 
We have hitherto rested content with the study # 
chemical substances in that state in which we find 
them either before or after a reaction has taken 
place. To ask, what is the nature of matter durlnlr 
the intermediate stages of the process of chemicM 
transformation, would until recently have been r*- 
garded almost as an impertinent question, exce|R 
perhaps when it came from the lips of such op 
eminent chemist as .Schonbeiu. Yet it is this 
question which, among others, Sir J. J. Thomson 
seems to have found tlie mcaris of attacking by 
direct experiment. By measurements of the defiec- 
tion of (lositive rays in a vacuum tube containing 
tracts of various substances, it is possible not only 
to identify the elements and compounds present, but 
at the same time to determine their atomic and 
molecular weight. Furthermore, since tlie rays are 
registered within less than a millionth of a second 
after their formation, if clicnncal action is going on 
in the tube, it is to be ex])ecl«d that the method 
should disclose transient forms of matter inter- 
mediate between two chemical compounds, and thus 
shed li/!:ht on the true nature of the process of 
chemical combination. And experiment bears out 
this expectation. In a tube originally chargid with 
marsh gas. Sir .1 J. 'I'liouison has detected products 
of mokeiilar wciglit 12, IS, 14, 1,1, and 16, corre- 
sponding to molecules liaving on< , two, three, and 
four hydrogen atoms attached to the Carbon atom. 
These represent tlie several intermediate stages in 
the formation of the complete marsh gas molecule, 
and Wf have here tin first (xisitive observation of 
such liiilf-fonmd molecules. 

It is probably not tiai much to snv that these 
cxp< rimcrils, of which an illustrated note appears 
on another page of tins issue, uslu r in a new era 
in the history of chemistry. 


A Record Rainstorm in the Philippines 

T HHFR great typhoons ix-ourred in or near the 
Philippines last summer within a period of 
tlirce weeks, viz., July Iltli-17th, July 20th- 
27th, and July 30th-August 2nd. 

The maximum rainfall occurred at Baguio — the 
official health resort of the Philippines. This place 
i.s 4,777 feet above sca-levd and is normally one of 
the wettest sjiots in the islands, with an annual 
rainfall of 157.52 inches. Never before, however, 
had such a torrential dowufKiur occurred here as 
on the four days July I4th-17th, 1»11. The daily 
amounts, recorded by a self-registering gage, 
were: 1 Hh, 84.64 indies’; 15th, 28.88 inches; 16th, 
16.73 inches; 1 7th, 7.89 inches — a total for the four 
days of 88 14 inches! 

For a period of four days this record had rarely 
been equaled in the history of meteorology. In 
average intensity, however, this storm does not quite 
equal one that occfirrcd at Chertapunji, in the Khasl 
hills of India — a place well known to meteorolo- 
gists as the wettest spot in the whole world. Herr 
during the five days June 12th-16th, 1876, fell a 
total of 114,14 Inches of rain, distributed as fol- 
lows: 12th, 80.41; 18th, 7.75; 14th, 40.80; ISth, 
22.84; 16th, 12.80. It »o happened that the maxi- 
mum in four days was a BHIc less fhan Baguio’s 
record for a like period, viz., 88.69 inches. 

Roth these reeprds were, however, eclipsed by that 
of a rainstorm that occurred tn the mountains of 
eastern Jamaica, in November, 1909. At a place 
called .Silver Hill the fall — -If ^correctly measured—* 
amounted to 189 Inches In cl^t days, of wblcb 
114.10 fell in five days; OO.JfO.ln four days,."«(tol 
17.10 in two days. T1»t thase fiigtuei are a^ !««st 
approximately correct is shown Ity the records of 
surrounding stayoas. .. ' . e 
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Sir Joseph John Thomson, the Great English Physicist 




The Originator of the Corpuscular Theory of Matter 

By P. Phillips, A. , Professor of Physics at the Iloyal \'oterinaiy Tollege, London 


HH CaT»ndl»h rrofessorslilp at the llnlverBlty of oi>im-iit of wlroleaa teleBfaiih\ Tin* 


Oaunbrldce, England, of wdileli Sir J J Thomson 
he present holder. Is a i)oat of honor to which his 
have lent no ordinary luster The first 
of the office was James Clerk Maxwell, the 
Qud original genius who laid the foundations for 
>inagnetlc theory iisBoclated with 
ond Cavendish Professor was I^ord 
ueasurements of the fnudainontal 
titles of physics are niijoug the most beautiful 
|.s>rUueuts ever i>erfornied The third 
the chair was Sir J J, Thomson, who 
proved blniself lu every way worthy of his i)rodt*- 


J Thomson w'ork puhlUibed by Sir J J. Thomson was a series of 

to whioh his papers published in the Phllosojihlcal Transaetlons of 

r The first the Uo^nI Society In 1S86-1SS7 (niid rcpuhlislied In 

ilaxwell, the hook form In ISKK) on "The Application of K.MiHinlcs 

indatlons for to Physics and Chemistry” This work suggests a 

jclated with nqmlier of general methods of attacking choinlciil and 

or was Ijord physical i)rohlenis which have pioved most useful 

fnudainontal Their greateat value lies In the fact that thc\ can he 
ist beautiful npplleil even where \er\ little is known of the inner 

The third iniK-esses going on 

humaon, who A very ini|M>rtnut experiment was cuirled out In 
of his jirodt*- IHNi*, when Sir J. J Thomson devised a method of tliul- 
Ing the B|iecine Inductive cajiaeltv of different siili 
In his twen- stawes for xory rajiidh alternating ele<‘trlc foices 


ppolnted while a young man In his twen- stawes for xory ra))ldl\ alternating ele<' 
ear— a verj early age for so re«i>onslhle This experiment was of considerable luteic 
[losltlon— and his aitpolntment was severely crltl- the fact that Maxwell’s CHlculatious of the 

clued by some of the older and more orthodox pro- light in dllTerent substances, us deyteudeut 

fessors and tutors One well-known college 

tutor expressed the opinion that things had 

come to a prett.v ymss In the Tnhersltj 
when mere tioys were niiido yirofessors Hut 
the Board of Electors, Including Sir Wllllnui 
Thomson (Lord KcHin), Prof H C Stokes 
and Prof C II Darwin, kiu'w what It was 
doing, and the bold upiKiliitnuml has l>een 
amply Justified hv the iMiitiniied advance of 
the Cavendish Lnhorat »rj and l>\ the rsisl 
tlon which Sli Joseph has atUilned ainoiig 
his coiitemiwrarles 

His early training Sir J J Thomson le 
celved at Owen's College, Manchester, where 
he was a student In ISTlI, and curried out 
some ex|>erlmentnl work under Prof Hal- 
four Stewart. He tbeuee yiroci^led to Cam- 
bridge. where he rend iniithematlcK until 
taking his triisis In ISSd From thli, time 
dates Ills comiet'tloii with the Cavendish 
I^alsiratorj , which was later to become so 
intimate and prolonged He was apysiliited 
to his firem'nt |K)sltlon In IHs-l Perhups 
when the lajise of time shall enable ns to sw 
things In u truer yierspts'tl'e. we shall con- 
sider that his greatest sen lee to sch^iu'c has 
boon the hulldlng uyi and Insyilrliig of the 
center of reseaich at the CiucikIIhIi l.uboia 
tory. When he was Hist apiHilnied there 
were not more than seven or I'lght students 
engagisl In research, while at llie iireseiit 
time the iiumlM'r has rlseti to nlsnit thirty, 
and the mass of wiirk emaiialliig from this 
scientific center Is a splenilld icslliuom lo 
the enthusiasm and ahllU.v of the men gath 
ered there 

To give an acs’ouiit of an.v great mini's 
work within the Uiiilts of a short article Is 
alwH.ys ditllcult, hut It Is iiiiiisiiall,v so in tlie 
present case, for Sir J. J Thomson Is sti 
continually overflowing with Ideas, that hls 
contrllnitloiis to science ate extreinnl.v varied 
and numerous It must suffice here to nifti- ^ hotogrsph by JOSEPH JOHN THOMSON 

tlon only a few of tlie larger plows of work 
which he has carried out In IVtl appeared 

os the Adams PrUe Essay n matheinalleal treatlsi* on specific Indnctlve cnpncltv gave results < 

the vortex theory At that time the theory that atoms at variance with the observed values In ci 

were vortices In the ether was very iKiinihir and sev- .vtlr J J Thomson suggested that the 

oral well-known uamas were coniieclod with It, It had might he due to the fact that the syiecH 

very little to rwommeiid It, however, and since a bet capacity of a siihstaiiw for ruyildly ulterna 


r understanding of tin* phenomenon of the illschiirge fold's, such a 


of electricity through gases lias given us more Inti- 
mate Information alsiut the atom, the vortex theory 
has lapsed Into a well deserved obscurity Neverthe- 


les* the treatise formed ii 


io the geueral theory of vortices and showed some of 
the jKirlooB difficulties which would have to ho over 
come before the vortex theory of the atom could he 
accepted, Appropriately enough, one of Sir J J Thom- 
son's earliest experiments was the repetition of a 
nteaaurement which strongly supiiorfed Maxwell's elee- 
tro-magnettc theory, namely, tlie detemilnntlon of the 
ratio of the electro-static to the electro-magnetic unit 
of electricity. This was found to la? wiual to 8 x Hi'", 
n figure closely agreeing with the measured velocity 


t viilnahU' coutrilmtioii |M>rt of Maxwell’s theviry 


a mliiiilc phiiii'taiv s\sfeni 1 
pinv the role of pbiiiclH, icvo 
I’loiii considerations of the s 
has suggested an evpiaiiatb.ii 
or gioiips of eleliieiith with s 
Inking the Hist step In lifting 
of Meudeie«-ffs Periodic T 
Furthei more, hv culeiilallng 
resulting fiom various dlslorl 
puHOles he has also siiggeslei 


put forward hv .‘■di J J Thonisoii, it 
that soaa* <*leiiieiils aie i onliiniallv 
ejd’tlng corpuscles, and giving ilsc I" 
as trunsfoi mat Ion piodiiels 

Had the old idea of ||u Indlv Is 
leiiialiH'd. tills would luivi* piiseiilis] a 



the plobleins pieseiil 
ehsirleilv (hiongh >. 
stitntioii of Hie at< 


SIR JOSEPH JOHN THOMSON 

specific Inductive cnpneltv gave rc'siilts ooiislderahly 
at variance with the observed values In certain cases 
Sir J J Thomson suggested that the dlHcrepancy 
might he due to the fact that the specific Inductive 
capacity of a siihstniiw for rapidly ultcrnatliig electric 


found for steady electric forces In the usual wav 
E\|)erlmcnt completelv Imre out this suggestion, and 
added one more link to the chain of evidence la siiis 


and showed some of After this followed a long series of eviicriniculs on 
lid have to ho over- the conduction of electricity through gases, which, 

f the atom could he along with the work of Schuster iiiid others, has gone 

luc of Sir J J Thom- far to clear up our understanding of the iiiochiinisni 

the repetition of a of this complicated pheiionienoii In IMtS these experi- 

orfed Maxwell's elec- inents culminated in the dlw-overv of the “electron, ’ 

determlnntion of the or aa Sir J. J TIioiuhou himself calls it, tlie “cor- 

electnemiignetlc unit piisclc ’’ This discovery has ushered In a new era In 

la? wiual to 8 X H*'". science, and has openeil out a vast realm for new work 

10 measured velocity uiajn the development of which some of the great 


vigorous radical iitl 
ciisscd, and nol Inf 
collection of stoden 
both Interesting am 
In tills aitlcle the 
.Sir J J Thomson a 


at }l«bt oxpreased In cenUmeters ia?r second This physicists and nmthemntlelniis of the day have siient 

retwlt la one of the oonelualons wblcli Maxwell derived their heat efforts It Is unfortnnately quite Impossible 

from bis theory, which thus received strong corroboni- within the scope of this article to give even u i emote 

tlee ^vtdenoe. Further confirmation was furnished in idea of the liearlng of this work . only one or two 

IJtKT by the brillUnt work of Harta in demonstrating points shall be mentioned with which the name of J 

the extsteuc* of the elactro-roagnetlc waves which J. Thomson himself is associated The picture of the 

MaxwoH’a theory foretold, and since then theae waves atom which Sir Joaeiffi would preaent to us Is that of 

luia* hMotue k matter of erery day talk by the devel- n large number of oorpuaclea, aasewhled together Into 


the wrltci hopcK that enough lias I ecn laid do 
to make Die reader join him In the wish Hint T I n 
Is* long spa rvMl to extend tin limits ol em Uiiowledgi 
that section of iiattiral wleiice vxhbb he lias m; 
ls*cullHrl\ hls own, and In vvlilch In 1ms biboied w 
such brilliant success, giving lo Hie world Hie price! 
gift of hls genius, and earning linperlslinble tame. 




saranrncAMiKHSifl 







Chut ahowing; the travel of Mara and Satnm acroM the heaveaa darlns eqaal perloda of time, fran Jmo let, 1911, to Mwpdi 81^ IMX 


The Motions of Mars and Saturn 


• Apparent Meanders of Two “ Wandering? Stars” 

liy Prof. S. A. Mitchell, Columbia University 


I T luHHls lint a casnnl Klniifi' to sw (hut Miirs la now 
tlio hilKlito^it ohjpot In tho ovonliit? skies, It uisxls 
hilt u few eienliiKH' wtiloh even for unvone not iie- 
(lunlnted with the sturs, to note Unit Mins Is n “wan 
derliiK HtiD." us the (JriH'ks fiilleil It, a iihinet lU 
niiikliii: a (lluci'uni tfUluK the jKisltlon of Mars with 
rps|Hs-t to the nelKhhorln^: stars, It will he eiislh si'en. 
nfti'r a few nlKlits’ wiitchinn. that Mars Is now moving 
toward the west niiiong the stais The first wts'k In 
|)e<‘einls'r found .Mars due south of th(> rielades and 
hut a fow degiis's awa\ from them It eontlnues to 
mole West mill until the l^lth of iKs-omlnw, wllen It 
oeases Its westward motion, iMs-oines stnMoiian, and 
then moies i-ast at llrst slowU, and then with inereus- 

To the west of Mars is Saturn the wonderful, a 
never-ending sonioe of pleasure to the amateur with 
his small telesoois' It, too. Is changing Its iKmltiou 
among the stais. lint with a slateliei mieu owing to 
Its IncreiiHiid distance from us Saturn, too, at the 
present time, is moling toward the west, hut It kei'iis 
on moving west until after the middle of .laiiunn, 
1II1J, when It becomes statlonun, and then moies also 

The amateur who likes to watch the sk) will llud 
a greal deal of inoflt fiom noting the motions of these 
two planets relation lo the stars The accoinimni Ing 
diagiain shows the motion of Mais from .lime Ist to 
.Maieh .list slid that of Saturn foi the same Interval, 
fiom the first of .laniiMii to the end of March A 

glunci' will show that Mars ii'tiograded,' or moved 
to the iiwt fiom t letohor ITtli (o I >(s'enits-r Ittlh, while 
Saturn moiisl hackwiird on Its path foi a longer time, 
hiif through h'ss angle, fioin Hill, Septeinher l!nd to 
mu; .liimiari llilh Another glance w'lll show that 

Mars has thris- times pnssisl hi the I’lelades first at 
fill' end of August when It was sl\ degris-s to (he 
south of them, for the stssnid time during the first 

WfS'k III IlecenilsT Towaid the end of .iHiimiri will 

occiii the closest of ail throe approaches, when It 
again passes to the south Ui following the diagram 
liackwards. It will he seen that on August Ifith, Mars 
ami Saturn were len close together As n matter of 
fact on .\iigiist mill Hi 11 1' M Mars and Saturn were 
sepnratid In onli (weiiti-one iiiliuites of arc, which 
Is an angle isjiial to tiio-thlrds of the moon's diameter, 
Mars iM-lug north of Saturn On the same night, ii 
few hours later, the mmin was in the same jmrt of ihe 
ski. jiasstag to the north hut four degrees awav This 
interesting cncijiinctlnn has lieeii inagnlHcentl.i por- 
tra.ved by the aeoompanj Ing photograph taken with 
the slx-lnch Uniee telescope tij Prof. E E Ilarnard 
of the Yerkes Observatory This was taken on the 
morning of August 17tli at .1 14 o’clock ivltli an i-i- 
posure lasting twentv seconds It Is a remarkahle 
photograph In that it shows the dark ixirtlon of the 
moon In the last Quarter Illuminated by "earth shine" 
The planet nearest the nusm Is Mars. 

After the date of this photograph, Mars was moving 
rapl#l/ eastward while Saturn soon slowed down aud 
then moveil westward By Octolier 17th, the jilanets 
were sejiarated by 2B degrees, when the change la the 
motion of Mara again began to lessen the distance 


They will lie nearest each other about New Year's, 
after wtileh the eastward motion of Maty will again 
caiw the dlstauee to Increase 
As everyone knoiis, the apimrent motion of the 
planets Is eniised hv the motion of the planet aliout 
the sun eoiiihlneil with that of the earth The relative 
motion of Mars, for Instance, may lie correctly rejire- 
sentisl liy supiKislng that it has two motions, one its 
own motion, aud su|ierpos<>d on this another, equal In 



Photo by K K BsmaM 

Cogjanction of Man, Samm, and the Moon, 1911, 
Angmat 16, 15h. Mm. C. S. T. 


magnitude to that of the earth’s motion about the 
Him. hilt In the opposite direction This simple fact 
explained in detail hi every text book on astronomy 
need not further lie elaliorated here 

A Type of Higfa-inteiuity Primary Cdl 

By Dr. Alfred Gradenwita. 

A new hlgh-lntemslty primary cell Invented by H. D. 

P. Hulaer of The Hague owes its high efficiency 
mainly to the fact that the carbon and *lnc are located 
as closely to each other as possible, the carbon having 
a grooved surface throngh which the Ions can be dis- 
charged easily and rapMly. 'Wherever these Iona after 
their discharge reanlt In.potarlaatlon, the apparatos la 


so designed as to produce immediate depolariaatlon 9r 
chemical and mecbanlcHl efTecta, so that the kina com- 
ing afterward may be free to discharge on the poles. 
The high current density and short distance betweea 
the carbon and slue also warrants a uniform and 
economical dissolution of the metal. At a recent test 
the electromotive force In open circuit was found te 
be ahout 1.W5 volts and the working tension with weak 
currents (up to 1 ampere [0.065 per square Inch] per 
square decimeter electrode surface) about l.K volts, 
with hlgh-lntensIty currents (up to 5 amporea [0.32] 
jier square Inch) aliont 10 volts and with maximum 
current deusltlce (up to 0 05 amporea per square loch) 
iiliout 1 4 volts (hirrent rushes and even ebort-drcults 
(up to about 2 amperes i>er eijuare Inch) with tetwhma 
reduced Iti proisirtlon, were foond to exert no objec- 
tionable action on the cell ; the Internal reelstance was 
very low (down to 0 01 ohm) 

Ten Incandesoent lamp* of a total of 36-37 candle- 
Iiower could tie fed iienuanently with a stngide cell. 
The cousumptloti of sine with diluted sulphuric acid 
was found to be 1 7 grammes jier amiiere-hour (tlio 
theonQlcal electro-chemical etjul valent lielng, of course, 
1.22 grammes jier ampere-hour). The uanful current 
effect was found to lie 70 per cent, so that I ktlogranime 
of alne (and 1% kilogrammes of sulphuric acid) will 
lie amply sufficient to develop 1 horse-power-hour, the 
current exiienses only lielng atiout 16 cents, vU., 1/10 
of that of ordlimry primary cells The depolarising 
capacity Is so remarkahle that one-fourth mlnnte snf- 
Hces for the cell to recover its maximum tenidon after 
a short-circuit. 

It will lie readily understood that these results con- 
stitute a remarkable advance over primary cells so 
far In general use. While the output of common 
stationary storage Iiattery cells for each kilogramme of 
their own weight Is 10-15 wntt-honrs and that of the 
Iiortahle accumulators 25-30 watt-hours, the new 
cells allow outputs of 30-50 and those designed for 
transportation operation as much as 100 watt-hours. 
In cofukwtlon with a siwclal type of cell the In- 
ventor is even able to Insure 300 watt-hours for eadi 
kilogramme of cell weight 

In a test of an electric vehicle equipped with the 
new cells the current expenses worked out at about 
3 cents per ton mile. With a single supply of sines 
(about 830 pounds) aud eeveral re-ilUlligs of acid, (he 
vehicle covered 'a distance equal to ^at between the 
Hague and Paris (about 300 oillea) at as average 
speed of 18 miles per hour. The new cell would more- 
over seem to lend Itself to the propulalcm of electric 
cars and alrshipa. 

The new cell la made In two dUEwant typaa. la con- 
nection with the teats deaorlbed above ooiwantTte eylln- 
ders were need. However, In order evmi farther to re- 
duce the eonsumptioa of sine, a spediH typ* of 'ipaial- 
lel" cell has Ifem designed in wtakffi tila carboa sur- 
face is ilkewlee increased to a mutaam by (tbe. 
though not in tbe shape of ayliaden bat of flat filetea 
The aloe, so far from ooostitnttng a iumMvsMMw 
mass, sasomes tbe form of iBfwite dW>e .psTftWtmIgt an 
antomsttc motion by wtatsh tMr dlatkiMie ieMH the 
carbon is kept o on stant, lasw^i « 
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Powerful Electromagnet for the Use of Oculists 

A Convenient Form of Apparatus for Extracting Iron and Steel Splinters 

By C. Van Langendonek 


I nutflAMt ^Mgiwd for tb« tiM of ocollate 
lb, director of the Storteh ejre dlnlo, and 
Aceompanjrlng photosnpha, Is the moot 
eAolent ftpparatns of this kind In exlst- 
nt to I>r. Hub, the principal reqolre- 
ftu Inatramant are the following : 
wt nnlet be capable of developing very 
force. 

be placed bortaontall;. and Its circuit 
and broken by the operation of a pedal, 
ing pole tnuat have a tom adapted to 
action and Ita dlmenstoos mutt bear tbe 
I to thoM of tbe coll. 
ndUlon hi very Important. Tbe email 
which are commonly ueed by oculleta 
he critical moment, owing to their lack 
agnetlc Btrength, and thus endanger the 
^fonecess of the operation. 

The method of making and breaking the circuit by 
t«Hlie foot of the operator poseeasee great advautagee, 
dibecanse it leaves both hands free for the control of 
dthe eye and body of the patient, and makes It unneces- 
<i|wry to remove the magnet In order to slop Its action 
#hlB last point Is exceedingly Important for, even with 
dtbe most perfect ausiienalou, It would be Impossible 
fto withdraw the heavy electromagnet from the eye 
quickly enough to prevent the Iron filing or other 
^ foreign suNtanee from being drawn Into a region 
t where its presence la not desired When the circuit 
I la opened and closed by a pedal tbe magnet ne(>d not 
be auapended 

Dr. Haab regards the suapenslon method not only as 
Impracticable for the heavy magneto which he em- 
ploys. but as Incorrect In principle His experience 
proves that it auffleea to support the magnet in such 
a manner that Its axis can be turned to any dlrec- 
tkm In a horiaontal plane. 

In regard to the form of the working is>le, It Is 
obvious that Ito action will he weakened In propor- 
tion to the extent to which It protrudes from fhe coll 
It must not, however, be so short that the coll In- 
terferes with the view of the field of oiH'ratloii, h« Is 
the case In soute of the newer large electromagnets 
The magnet Is of the bell form The working ikvIo 
I s a cone of 00 degrees, and this end of the coll la 
tapered sufflclently to give the operator a clear view 
of the field up to the tip of the magnet pole Four 
liolnted tips accompany each apparatus 
The Idle pole Is expanded Into the form of a hell 
which covers and protects the greater part of the 
coll. This constrnctiun jxjssessea the additional ad- 
vantage of restricting the escape of lines of force to 
one side und dliiilnlshlug the area of the external 
magnetic field. 
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A eet of pole points. 



The magnet la mounted on a 
0 manner that It can cuallv I 
tloii The pillar Ih hollow an 
tors, so tliat the upiiuratus 
difficulty The axis of the iin 
above the flca)r At u little mo 
a shelf la attaehefl to the ))lllni 
porting the patient's uriiiH am 
llonless (luring the oi)eratli)n 
The base of the plllui cont 
which is closed by depiesslng 
Ofs^n by a spring the iustant 
special device protects the c 
sparking The cnrreiit-densltv 
111 comparison wltli Its deiislti 
Hence very little heat Is (level 
tial to iiermunent effieleiiev 
In tractive riower Ilaiih's ehs 
head of all known ele(tionm 
At a distance of 1 1’ inches f 
pull more tlian twice as stron 
Volkinann magnet 
The eloctromagnet is deslgm 
rent circuits of OiJ to volts 
OP alternating unlphase or Irl 
aid of a BUllahle trausfunnei 
required is about one kllovval 


may advautng(*ouHlv he lie 
of nil large mining and i 
Experience shows Hint tin 


filled with fine siilinters of iron The reiiiovnl of th(*se 
splinters sliiglv with idiieers or needles Is a tedious and 
painful oiieratlon, hut all of the Iron or Ht(>el particles 
can be extracted (pjlckl.v by means of a isiweiful 
magnet. 

A Seismograph in a Coal Mine 

N ATVKK states that i seismograph has recently 
been Installed in the Tunm 1 (’olllery, at Nuneaton, 
'or the purposv’ of ascei mining whether the apparenlly 
Inexplicable falls of eoni and roof in mines have any 
relation with the occurrence of earthtiuakes Aside 
from the prartical olijev I in vliw a (omiiailson be- 
tween the records of (his instniinenl and thosv' of In- 
strumoma on the surface is likelv to he of muLh scleu 


FVwt<c<Hitroll«d alcctromagBet. 


Frost Fairs on the Thames 

L ondon winters ar« more remarkable for dismal 
drlssHng rain and Impenetrable fog than for enow 
and ice; but about half a dosen times In tbe last three 
hundred years truly arctic conditions have prevailed 
in that metropolis, and the klver Thames hae been 
froten over ao firmly that men and horses could go 
upon it. Gach of these perioda has been the occaalon 
of a "froat fair"; booths have been erected on the 1(»; 
printing preenee set up, various sports and games In- 
dulged In; and the whole population has Joined in 
celebrating the rare event. 

The llrat great froet fair was held In January, 1608; 
but the most famous of all was that of 1688-4, which 
laeted from the beginning of December to the 8th of 
FSbruary, Bvelyn gives the following description of 
this fair la his "Diary"' "The frost oontlnuing more 
and more severs, the Thames before London was still 
planted with boothes In formal streetoa, all aorts of 
trades and shops furnish’d and full of oommodltles, 
evsn to s printing presse, where tbe people and ladyes 
took* a taney to have their nunea printed, and tbe 
day and yeare set ^own when printed on the Thames 
this homonr tooks so universally, that ’twas esttmatod 
the printer gain'd £6 a day, for printing a line onely, 
at idxpsaos a name, besides what he got by ballads, 
ate. Ooaobes piled from 'Westminster to the Temple, 
•04 ftton e ovs ral other stalres, to and fro, as In the 
strsstafi, sisds slfdlng on tdeeetes, a bull-halting, horse 
and fiMtek races, pnppet-plsys, and Interludes, cookes, 
£^Unk, no ttwt It seem'd to be a baochsnaltsn triumph, 
tef nsiteVivnI on the wnter." King Charles II. and his 
Ipwiar ttetted the imr, nad had their names printed 
i*est M IMttih pfiper* whleh Is stlU tat- 


During tbe froet fair of January, 1716, It Is recorded 
that an unaomittonly high spring tide, which over 
flowed cellars on the banks of the river, raised the 
ice fully fourteen feet, without Interrupting the people 
in their pureults. 

Similar fairs were held in 1740. 1788-9. and IKH 
The last was one of the gayest and most animated of 
these events, though it lasted only four days 

Meeting of the American Anoociation 

T he sixty-third meeting of the American Aasoda 
tlon for the Advancement of Science will lie held 
in Washington, December 27th to 80tU. Iftll, under the 
presidency of Prof Charles E Bessey, of the Hnl- 
verslty of Nebraska. In conjunction therewith will 
be held the tenth of the "convocation week” meetlagM 
of gfilllated socletleH, via . American Anthroiiologlcal 
AsHOclatlon, Astronomical and Astrophyslcal Society of 
America, Society of American Bacteriologists. Ameri- 
can Society of Biological (Chemists, Botanical Socletv 
of America, American rhoinical Society, American 
Civic Alliance, American Economic Asuoclatlon, Amer- 
ican Association of Economic Entomologtsto, Entomol- 
ogical Society of America. American Fern Society. 
American Folk-Lore Society, Association of American 
Oeographere, Geological Society of America, American 
Federation of Toeebers of the Mathematical and the 
Natural Sclencee, American Home Economics Associa- 
tion, Society for Horticultural Science, American As- 
sociation for Labor Tieglslatlon. American Microscopi- 
cal Society, American Nature-Study Society, Paleon- 
tologlcal Society of Amdrlca, American Physical So- 
ciety, American Phyeiologlcal Society, American Phy- 
topatbologieal Society. American Peychologlcal Asso- 
oiatton, SlggMi XL Amerioin Sociological Aseoclatlon, 


TTth It is pxiH* 
Is? given l)V tile 
the retiring ims 


The Australian Antarctic Expedition 

D r MAWSON'S projected antarctic cxiiedltlon ! 

Bfsured a suitable vessol- the 'Aurora," built 
Dundee In 1876— and the preparations are proevs'd 
rapidly As we have previously stated tbe object 
this expedition is the thorough exploration of a | 
tlon of Antarctica, rather than a daflb foi tbe pi 
It Is announced that an aeroplane foima part of 
equipment 

The Scientific American-Gould Prize 

A COPY of the rules governing IIk^ eoiniM-tltioii 
the flying machine prlxe of firiooo offered bv : 
Edwin tJould under the auspices of the .Nv-ifnti 
American wHl be found in the current Issue of 
SciKimvio American SrpnrytFNT 





Phases of Science as Other Editclrs See ‘ 




A Ncfvr Method of Cbnnical Analjniifl 

I N n lefturf> rtullvered before the Koyal Institution In 
the 8i>rhig of UiIm year, and reixjrted on lu S’aturt, 
I'rof. .1 J. Thoinaoii made a communication which will 
mark one of the chief uclentltle nchievemeute of 
tlie A ear Sir Joseph 'a oonnectloh with the corj'nacu- 
lar the<irj of mattei and his hetolc attacka u|}on the 
moat fundamental piohlenis of chemistry, auch na are 
pretaMittal to us In the i>erlodlc tulile of the elements. 
Is known to onr renders I'ntll rt'cently J J Thom 
son's thisirv of the atom, wldlo lepresentlnR with re- 
inarkaliJe truthfulness certain of the eiiemlca! proiiet- 
ttes of mattei, was still laia'cl.v theory The work 
reiiortisl on lu the lirtnre refei risl to ulaive inav he 
sold to rejiresont the flist and most tinportnut step 
towaid the leall/atloii h.y exi>erlmeiit of some of the 
conjectures which llosv fiom the hy(jotheses advanced 
h.v the ineat physicist s-uuc years aito The cxiicrl- 
rueiitiil lu laiiKeiiH'nt followed Is to piojis-t |«)sltUe 
ia\s tliiou({li n Mieuum tula* eoutulidnn traces of the 
iiintoiluls uudei exauiiimtlon, and to siihjis-t the rays 
to the liillueiice of a matrnellc and eleclilcal ttold, dls- 
poK(sl at rlclit uukU's to one anothei 1 ndei these eli- 
Ministanees, the iin is detl(*cted and fioni the nature 
of the (k‘fl(>etlon it Is jiosslhle to detei mine the mass 
of the moleeuh's or atoms within the tube The 
(ouis<‘ of liio lay is iccorded pliototfiaphiciilly, and if 
^se\o]iil Mihstaneos aie luosent, H immhei of separato 
curves aie obtained, forming a "posithe ia\ b|ks- 
li uui ” (Mir first lllu,stration shows thi> s)s>ctrum of 
nlliogen piepaital fioin air Measiireineids ini this 
pliotogni|ili show Unit fill' atoinic weights of the car- 


'I'lie sMiihol 11+ denotes that the (ar- 
rlel Is ,111 atom of liNdlogen with one 
ehiilgc, llj-1 that It Is a nioUs tde of 
htdiogen with one charge, N -f f that It 
Is an atom of nltiogen with two charges 
and so on A ease of the highest in 
terest Is the istsllhe nn sii(>ctruni of 
maish gas (Fig J) Tin' renmrkahle 
feiitllio in this Is til, It It dlsi loses 
till' pieseiiee, not olil\ of muisli gas, 
('ll,, hut also of snlmtanees Inning molts' 
iihii weights, li; l.-i, 14 1,', tlnis ei>i 
K'spomling to liodles (', ('ll, ('ll;, ('ll. 
With legiiid to these .‘'Hi .loseph lemaiks 
"If I am not mlstaUoii, this Is the fiist of 
fUMOM will'll tlu' .itoioH ('ll, ('ll. (’ll, hine 
ht'eii oliHi'ived lu tin' fiee state" Tln> s|g. 
iiltiiiince Ilf this dlsciwerj to oliemlKtiy 
can hardlt ho (ner-e.stluiated 

Schoiila'lii lemarkcd \eiiih ago— though 
the Hillin' words hino held tiue until 
piaclKiillN till' pii'seiil da.v Shake 


leaven and earth than are dri'uimsl 
M plilloKoiihy ’ 'J'lius, iiresumahh . lie ,v 

ledmte hetwts'ii tin' slate lu which I 

jiorlloiiN of matter exist after eom 
loM of chemleal comlilnatioii and the 
0 In whleli they prt'yloiislv existed 
iiilt'n there Is a seiles of liaiisitlon |p-' , 
I'H of which the chemlstn of to-diiv I 
i\s iiotliliig” Jt appears that now Sir 


An Important Step in the Problem 
of Television 

T ine eli'Ctro telescope oi 'eb'Ctrlc eve," 
linented In T’lof llnslng of the SI 
rt'tershnrg Tis'lmologh iil Instllute, Is said 
h,\ I’rof Rriiost Ituhim i himself a dili- 
gent and sueeessfni woikei in this field, 
to, rife rk an lirir>oitaut step toward the 
liractleal solution of the problem of 
televlidon Trof Iloslng's Ingentons ap- 
piinitiiM. which has already la*en men- 
tioned In the SoucrtTinc Awewcxi* Sup- 


puiiimT of June ITth, 19X1, to described ae foltoif* 
by ITof. Bubmer tn a recent totnie of l>i« ViMtchtm: 

The tramMulttlng amiaratue (Fig. 1.) to .connected 
with the reeelring anparatua at the dtotant station 
(Klg. 2) by riE wires. Instead of the selenium cell 
used in most systems for transmitting gradations of 


Fig. 1. — Positive ray spectrum of nitrogen. 



Fig. 2.— Positive ray spectrum of marsh gas. 

light and ahude. Pi of lUislug emidoxs a photo-electric 
c(*ll, whieli leiK'ta much more (pilckly This photo 
electric <x'll r (Fig 1) conalsts esw'Utlally of a glass 
globe, filled with iiirefiis) hydrogen or helium and 
with Us Joyvi'r hemlsi>her(' coated InteniHlIy yvlth an 
amalgam of sodinni or ]>ota8sluin. which U connect<>d 
with the negative pole of a galvanic hatterv. the isml 
live jK(le of yyhieh Is connecrted with a platlniini elec- 
trode which Is fused through the glass at the to|i of 



Fig. 1.— Rosing's transmitting apparatus for television. 



Fit. a.-B«l*t'» «thotU ny roetircc. 


tk« gtotet. la tboM 

loiw M tiw ttobtr vaunlfli to It 

tka aauiiR«ia vtotoh tunto tiw uatbatto to 
tto» rUreiM gas to travened hy a «s»to>t; tba 
at which has bem foand by Rlidd Wd Btototow 
directly proportional to the tnteositr of i 
and to follow exactly every variation of the tot 
In Prof. Boeing’s transmitting appamtus ( 
an image of the object or picture MV to tbfw 
tile lens L and the two iwlyhedral mirrors A 
niion an npaiiue screen having s email gpen 
which to placed In front of the photo.electrio 
The mirrors A and B rotate on mutually piarpe 
axes with different velocities. The image to d 
In the plane of the drawing by the mirror 
direction periayndicular to that filaue by the mlr 
By the combintyd action of the two mirrors the 1 
Is moved across the opaijue sertyen In a eerlee of 
allol paths, so that every part of the Image falls ||K!- 
ceaslvely on the aiierture a and Illuminates the iih^to- 
cU'Ctrlc cell /i’ within a atnall fraction of a aocond. 

The picture Is reproduced at the receiving atalton 
by means of a Braun's tuts;. This device to an evttoi- 
ated glass tufa.' (B, Fig 2) containing two eIectro4toa. 
A H, yvhlcb are connected wltb the poles of aniibi- 
flnouco machine or other source of electricity of Utoh 
jHiteutlnl, The cathode K emits cathode rays wHsb 
fall uiK>n a diaphragm Uirynigh which a amall itedBlI 
of the rays passes fo a screen P This screeu to coa^ 
with isitasslum tungstate wdilch is excited to fluorts- 
cenct' by the impact of cathode rays, so that a smgil 
luminous spot to forunHl nt the i>olDt where the )>eii(fl 
of rays strikes the screen Cathode rays can be devi- 
ated by electrostatic and by magnetic force, and Boslug 
makes use of lyoth agencU*H The Braun’s tube is MU^ 
rounded by two pairs of electromagnets, s f <lnr 
pair (jf eU'ctromagnets deviates the lyendl of cath(ato 
rays In the plane of the drawing, tile other in tlm 
I>eri>en(Uculur direction Kach of the mirror-drums A 
and H at the transmitting station (Fig 11 carries • 
numl^r of inaguets wdilch, as the drums revolve, gMi- 
crate ek'Ctrlc crurrento In fixed cells, p p’ p" and q q' (/*, 
neur which they pass. Each of these two groups of 
generating colls to connected by two lint 

wires with one i>ulr of the electmmagneu 

which deflect the pencil of cathode raya 
at the receiving station. In cvicl) case tlie 
current, the magnetic field which It pro- 
duct's, and the defiectlon of the rays are 
proisirtloiuil to the angular dto|)Iaceuieu< 
of the nilrror-drum, which also determlue* 
the jsyslflon of the retlt>ct«d image at tlie 
transmitting station The ppucll of (mth- 
ode rays, thert-fore, moves over the fluores- 
cent sensju In exact accordance with the 
. movement of the Image The brightness 

of the fluorescent s|sit which thus repro- 
duees tlie linage at the receiving station Is 
regulnti<d by the condenser plates Of 
(Fig 21 which are (ilaced Inside the 
Braun’s tulie and connected, rtwpectlvely, 
thrmigli two line wires, with the positive 
Sj pole of the battery at the tranamlttlng 
^(| station and with the platinum electrode 
® uf the photo-electric cell F (Fig 1), while 
m the negative i>ole of the battery to con- 
nected directly with the amalgam coating 
of the coll 

— lu these conditions the atrength of the 

electrostatic Held between the condeuaer 
plates to proportional to the totenslty 
with which the ithoto-electric cell is Il- 
luminated The pencil of cathode mys 
which passes between the platen to cor- 
resjioudlngly deflected so that a larger or 
smaller part of It to enabled to pass 
through a second diaphragm (o, Fig 2) 
which to interiiosed between the con- 
denser and tlie fluorescent screen, th(' 
diaphragms being so placed that no rays 
fall on the second one when the con 
denser carries no charge. Hence the 
brightness of the fluorescent spot which 
moves over the screen at the recelvliig 
station to always proportional to that of 
Xhe correispcfudlng point of the original 
Image, and as the entire operation to iv 
peated many times In a second, the 
fiOoreMent screen presents to the eye. In 
cwoMtogasoee of the persistence of retinal 

J Ims awi ria ns, a motionless and exact mopo- 

ebrom^c tqirodnctloa of ttto ofijrlmil 
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m tim ttitaUUM’ la SpitatM#^ 
Jfc»lii»Pl> *it41Kfa»iar tei»*l)ag«m a year*# work 
jfelWtoff Slid feopliyaks. A oalque lnter««t at- 
) tlw ^MrratkMM of tbe wp«r air that will 
tliro<u«b«at tJM i^r ii]«bt. 

Poat ta Italy,— lateat ooiaitiy to try an 
>«tal mrrtoa ia Italy. Tb« Italian aeronaut 
tro racaatly eatrled a aaok at mall between 
tgna and Venice poetoflieea In a Dfl|}e»luMtu 
le, oorertos the dlaCanoe of 101 mllea In 1 
I 28 minulM. 

tinaaUea of Grape Ptpa.— Tbe ntilliatlon of 
eta la one of tbe inoat atrlklng characteriatlca 
rn luduatry. A recent example la found In 
bore a meana has been discovered to turn to 
tbe bitberto wortblesa pipa of tbe jrrai>ea used 
naking. OH ie now extracted from them on a 
tal scale by a process of direct beating with 
ride of carbon. The latter la obtained In 
Jfiuiidance In Italy In tbe preparation of electrolytic 
^da. 

"C Nobel Prise Winners. —On December 10th, King 
Gustav of .Hwedon presented tile Nol>el Prizes, with the 
exception of tbe peace prize, to the winners Mme. 
Marie Hklodowska Curie iieraonally received the prize 
for chemistry. Prof. Wilhelm Wien of Wuerzburg Uni- 
versity tbe prize for iiUyslcs, and Prof. Allvar Gull* 
Strand of Upsala I'nlversltj the prize for medicine 
The Belgian Minister rt*oehpd the prize for literature 
in behalf of Maurice Miiterllnck, who was 111. The 
Nol>el Prizes each amount to nearly 140, (KXt 
Uppsr>air Bsnearch in Canada.— The Meteiuologlcal 
Service of Canada has l»e<'n making ohservHtloiiH of the 
upiter air with sounding balloons since February last, 
and has achieved some excellent results Of slitemi 
Itallooua sent up, eight have Ikhui recovered to tbe pres- 
ent writing. Tbe altitudes attained have varied from 
112 to 23.2 kllometors lalsnit 7 to U miles) The 
Isothermal layer was found at an average height of 13 
kilometers (8.1 miles) The lowest temiK'rature re- 
corded was 70 deg lielow zero Cent (94 deg below 
zero Fahr ) at an altitude of ulsmt 8 7 miles 
A MateonrfoKfeal Tsa.— In connection with the Wash- 
ington meeting of the American Aaaoclatlou for the 
Advancement of Science an Informal gatlierlng is to lie 
held at the Weather Bureau, Thursday afternoon, De- 
cember 28th, from S to 7, when "The Uelatlon of 
Metoorolog.v to Other >8clenees" will bo discussed, and 
the visitors will be given an op|>ortunlty of Inspecting 
tbe Installations and work of the bureau Eminent 
roiireeentntlves of several aciences have bui’ii Invited 
to make brief addressi's on .the raetwrologlcal bear- 
ings of tlielr several (lelda of work The promoters of 
this undertaking hoi>o that a Hlmllar cimi'crsurlortc or 
tea may become a jvermnnent feature of the associa- 
tion's annual meetings, at which iu(>toorulogy has not 
heretofore l>een rerireamited In uiiy detlnlte way 
The Bead of the Brahmaputra.— Wc recently re- 
ferreil In those columns to the remarkable fact that the 
great bend of the Brahamputra — where the rlvor turns 
southward, In Tibet, and begins Its course toward the 
Bay of Bengal — remains to this day a gi-ographlcal 
auestlon-nmrk for a distance of nearly a hundred 
mllea. Probably no one bit of tbe earth’s surface, with 
the exceiitton of tbe poles has been the ohjivt of such 
keen curiosity on the imrt of geographers It Is now 
reiwrtod that the British authorities lu India aio pre- 
paring a punitive exiicdition against tli»> savage Alsirs — 
whose hostility has been the chief olwtacle to the ex- 
ploration of the region In quesilon. unu whose latest 
misdeed was the murder of Mr. Nisd Williamson and 
Dr. Uregorson. In the course of this exjiedltlon It Is 
almost oerUln that the unknown stretch of the river 
•will be explored, and the identity of the TllH-tan 
Tsangpo with the Brahmaputra will lie fully estah- 
llshed. 

Tke CaatoiHHoBjr-kong Sailway.— The American con- 
sul general at Hong Kong raporU) the formal opening on 
October 4th of the Oanton-Hong-kong Railway. The 
Brltloh aeotion, which was huUt by the colony of Bong- 
koug and opened about a year ago, extends from Hong- 
kong or Kowloon to Sam Chun, about 22 miles; It Is 
tunneled through many mountains and oust Gl, 194,7 10 
The Chinese section, bttllt by the Chinese government 
with money lent by the colonial government of Hong 
kong, extonda 89 miles from Sam Chun to Canton, aud 
cost 96410,000. The freight cara were mostly Import- 
ed fWm Bhgland, but the passenger cars were made 
In the shops of tbe BaltWay Administration of North 
Chios, hxcept those of the British section, which were 
Blade in Eong-kong. ttome of the mlhi are from Chi- 
nese works 4t Hankow. In fact, a noteworthy feature 
of this and other recently built railways In China la 
tbe Icrpe imovat of the equipment that Is Chlneae- 


SSectridtv 

Itmt fWalBM* te Bsetrieal CooUng.— A recent 
oottsQlar report ealla attentton to tbe tests at the Don- 
don Electrical Exposition which demonstrated that the 
shrinkage of meat when cooked In a coal range is some- 
a-bat greater than that of the same meat cooked In 
a gas range, and considerably more than when cooked 
In an electric range. A leg of mutton weighting 8 
IKmnds and 8 ounces showed a shrinkage of 2 tvounds 
and 11 ounces when cooked In the coal range, whereas 
a leg of mutton weighing 0 iiomids showed a loss of 1 
(iouiid and 4 ounces when cooked In an electric oven 
Tbe shrinkage for tbe gas oven was 2 (luunds and 4 
ounces on an 8-pound leg of mutton 

HeliaB Tubes os Light Standards . — U was brought 
out at the meeting of the Philosophical ttociety of 
Washlngtou hist November that the Bureau of Stand- 
ards has been exi>erlmeuUng with various gast-s, with 
a view to obtaining a vapor lamp which may be used 
as a light standard The best gas was found to be 
helium. The light produced lu tlie bellnm tube is u 
yellowish white, similar to that of the Hefner llaine, 
and of carbon filament lamps tither gases which 
seemed iiromlslng were dioxide and sulfihur dioxide, 
but these were rejected, owing to the fact flint tlio 
llltot they emitted was too white The helium tulie 
shown by exiicrimcnt to be liest adapted for the pur- 
pose WBS 7 centimeters long, with a bore of 2 milli- 
meters and a wall 2 millimeters thick. The tube 
was provided with terminal bulbs 35 mllllniuterH lu 
diameter, containing alumlnlnm electrodes 2."* milli- 
meters In diameter With this form of tube tbe densit.y 
of Uie gas did not affect the light over a range of ;i 
to 8 uillllmeters pressure, and a practically constiint 
light was emitted, even though the voltage and the 
fri-quency of tlie current varh-d considerably 

Paris Snbnrhan Railroad Elsctriflcation.— It will be 
letiK-mtiered that n piojis-t is on foot for cUstrlfylng 
the whole of tbe Purls suburlmu lallroud lines lielong- 
Ing to tbe Wi-st State H.vstem, and the exismse of cai- 
rylng this out Is estimated at nearly gUO.OnO.OtiO No 
definite declaloii hna tas-u made ns to what electric 
method will be emiduyisl for running the trains The 
liluiiM left over from a foimer commission called for 
the use of a Hue somewhat lesimibllug the Metroiiolltan 
Hutiwav, and tbe new commission Is engaged In bringing 
these up to date. This method of looking at the sub- 
ject Is criticised, however. In outside engineers, as 
they claim that the suburban lines should xiot l>o oitcr- 
nted on the same idaii as ihe subway by dttPc’t current 
niotocs. hut that such roads sliould Is- consideroil as 
imrt of the trunk lines and would be Ivetter run on the 
single-phase systeni, auch ns Is adopted by the Prus- 
sian, Swiss aud Swedish goveiumeiits and elsewhere 
The advantage would lie felt when It eoim-s to extend- 
ing the suburban lines, as this eiiii be done Indetlnltelv, 
while It would lie dltflcult on the present plan Bi-- 
sldee, there would lie no need for sulistutions placed 
along tbe road. As there are 1.3(» mIK-s of suburban 
track, this would require quite a iiuralier of such 
stations 

Around the Globe by WlreleBS.— A project Is being 
doveloiied In France by which It Is ex|Ms;ted to aond 
wireless messagi-s around tbe globe, aud this will be 
done liy erecting stations In the Freiiob colonies A 
commission has already la*en formwl by the c-oloniul 
deiHirtinent to carry out the enterprise, and ('omm 
Ferrl6, the well-known wireless engineer who Is at the 
head of the Eiffel Tower plant Is In clmrge of the 
technical matters Not more than $2.,V)0,(HK) will lie 
reqalr«>d for the twelve wireless stiitbms cnlh-d foi by 
the iirogruinnie. and It Klnmld lie completed in alsiut two 
or throo years Messages sent out from the Eiffel 
Tower at Paris will first reach the posts er»>oted at 
Dahomey and Tlinbuctoo In west .\frlcii Thence they 
will cross the continent to the coiihI of the Red Sea at 
Djllsuitl or else proceed southeast to Madagiiscni 
Either of these two posts onu then send messages 
uernss the lodlau Ocean to the jMist In India at Pon- 
dlcbery, whence they will be tninsmlttisl to the eastern 
coast of Asia at Saigon Alimil .'5,000 miles separate 
this point from the island of New t'nledonla, to the 
north of Australia, and this can Isi rovcrwl hy a hlgh- 
IKiwer station The Paellle w'lll then 1 m' crosseil by 
stations at Tahiti and the Mniquise Islands It then 
remains to cross over Central America so as to reach 
Martinique tq the Atlantic, then crossing the ocean to 
the wort African ebast at Ruflsque From here the 
circuit around the globe will lie completiMl to Paris. 
I’he main object of the French enterprise is to connect 
tbe capital with all the colonies spread over the earth's 
surface and also to connect all the coloiiles omoug 
themselves. This will give a great advantage over the 
preasnt telegraphtc oahles, which frtsjuentl.y break and 
need repaln and are often owned by foreign companies. 
It la IntorMtlug to note that the waves sent from the 
PaciSc to the Atlantle poato will cross over tbe region 
of the Panama OaoaL 


Aeroluiatks 

Moving Pictures from an Aeroplane, -^he photo- 
grapher who accompanied Robert G Fowler on his 
coast to coast trip for [lart of the way, has been taking 
motion pictuH'H from Fowlei’s aeroplane It la stated 
that a stH<cial apparatus was employed to overcome 
the vibration caused by the aeroplane engines Wo 
are not Informed whether the films are a success 

Vedrlnes' Falla. — On December 8tli, Pierre Vedrlues 
fell with hlH monoplane at Moraiines from a height of 
75 feet His collar bone and right arm were broken 
This would not lie so serious were It not for tbe fact 
that grave Internal Injuries were also sustained, with 
the result that some concern is expressi'd whether or 
not Vedrlnes will survive the accident He had only 
just recoveied fiom ii veiy had fall at Herlcourt on 
Septemher 33th, In which two of his ribs vveie broken 
Vedrlnes Is ouo of tbe crack flyers of I ranee 

An Adverse Wright Decision. —The suit brought hy 
the Wright Comiitiuy against Clluude Grahiiine-Whlte 
for damages resulting from an alleged Infringement of 
their patent has heen decided In Mr Grahami- Whlte’s 
favoi hy the Vnltial States t'onrt, Judge Hand presid- 
ing The judge said “It Is well settled hv lumieroUB 
authorities that the word 'damages’ In the section In- 
cludes profits Therefore, uniler tho complaint as It 
now’ stands the complainant cannot recover uixin the 
accounting any damages or profits prior to the hrlng- 
Ing of the suit The question of costs Is reserved for 
final ortion ” 

Final Award of the Statue of Liberty $10,000 Prize. 

— At a meeting of the International Aeioiiautic Foder- 
atlon In Rome last month Grahame-Whlie was finally 
awarded the prize foi the laco fiom Belmont 

Park to the Statue of Liberty and hack, which was 
fiown during the meet at Belmont Park a yeni ago 
I'he two other coinis'tltors, tlie late John B Molsant 
and Count de Ijt'sseiis, were i-uch di'clariHl to la the 
winner of this prize at one time oi another, hut 
Grahnme-Whlte's protests that Molsant had not fiown 
one hour contlnuouslv nt tlie navt lu accordance with 
the rules and that Count de Is'sseps fouhsl a pylon 
were sustained 

The Aeronautic Showa in Paris and New York. — The 

I'hlrd International Exhibition of Aerial I.(m oiiiotion 
oiH'iicd In tlie Grand Palais in Paris on Di'cembiu Kith 
Tbe great advance made In aviation ilnrlng the laist 
yeor was aiiiiarent from tbe great numlier— about two 
score — of excellent aeroplanes on view In the iiiuln 
hall, as well as from the large nuinlior of makeis of 
accessories who exhllilted In the galleiles All told, 
abmit S.'itl makers of aeiophnii's and aev'essorh's had 
their product on oxhiliitloii Mltli the exception of 
one Engllsiiniun and two GiTiiians, all Ihe e.xhlhltors 
were French Fifteen illfTerimt innkos of aviation 
motors were on vhwv Mauv lecturc-s bv men prominent 
In aeronautics vvlll be given during lh(> fortniglil tlie 
exhibition is o|ien New York's first big aeronaut i( 
show Is to he held next May under the aiisplei's of the 
Aero Club of .tmerlca 

An Aerial Taxicab. —B16rlot lias built for Hei.rl 
Delltsch de la .Mem I he a veritahle iHTlal tavleab Tlie 
iimohiiu- has u hodv wliieli looks for all the woild like 
that of a lavlonh body The piissengeis eiilei hv a side 
door and view the landscape below tiiiongli mica 
windows Pneumatic cushions proli-ct the iiasseiigers 
lu rough hiiidlngs The jillot sits in front of Ihe ma- 
chine like a true chaufleiir, and emilrols the iiiai liirie 
wltli regular Rh^rlot do, lu and foot tiller Tlieii' Is 
even a sis'nklng tula- to f.ieilllate coninnmicalion be- 
tween tlie pnssi'iigers within the taxi and the eliaufTimr, 
ITle elevator has lieeii placed In fioiit instead of mi the 
rear A lOtl-lmrse-iaiw ei Gnome engine Is moiiiitisl on 
top of the cull and with It the fuel tanl.s The spiead 
of wing Is 4.3 feet from lip to tip, and tlie overall 
length Is 40 fis'l Rendv for ttiglit, without passengers, 
till* iieioplune weighs 1 5411 pounds 

Recant Aeroplane Fatalities. - tin Deceinhet 2 ik 1 Tod 
Schrtver, one of the flist Hleis (o be taught bv ('iiiltss, 
was killed by a fall at Ponce, Puerto H)co Hi. had 
tiemi flying In a stioiig wind about 30 mlmiles and was 
descending In order to allglit wbeii lie made a sliarii 
tiiiii and at tho same time ai'cldenlallv accelerati-d his 
motor The resvill was that the lilplane tlpissl still 
more and then slid sidewavs to the ground II struck 
on one end lu a cane Held, iiiili Schilver wn< so hadly 
hurt that he explnsl smiii after The same da\ IJeiit 
Baron von Kiev lag Isiringhov en fell and was killed at 
the Doeherltz military aviation field lu Germnnv, while 
on Ihe .3rd Inst another Gmiiian aviator, Herr U<s‘b, 
met with the snine fate wtiile flv Ing across ciiviutry from 
Munich to Niiremlierg Three davs later Hubert Oxley 
and his lavssenger Weiss fell to tbclr dv'iiths nt Filey, 
England, while fivKvg n iioweiful Blackhmu monoplane. 
On DectunlHW 13th Lieut Clvnrles Lantheaumi' a French 
military aviator, was killed by a fall at Melun Just as 
be arrived after a auccessful flight from Etaraiieti 



view in the Bortinjt room of an arttfidal ellk factory- 


Artificial Silk — A Textile Marvel 

Making; Lustrous Yarn from Wood Pulp 

Py H. W. Ambruster 


I iX/ eu can not niako n allk imtae ini( 
I i',u ' Ih II raiiiilliir quotiiclon Iti 
eit‘i. will inolialilj li*“ Ulscout limed In the i 
tloii, I1-- Hllk Is now iiiiiile iirdlli iull> by 
iiieims out of material wlilcli, If not u 
lirialiiet of the jKiik pueker’s sliiUKhtei 
house, Is about iis low rlow ii In the iies- 
tliptle scale \l issl iiulji — miide from 
s|iruc<- lus‘N, or In fact from aii\ la 
rlet.v of wood— Is dissolved In Milieus 
clieiiileiils Mild the solution Is simu Into 
u Is'iiiitiful luHtioUM .vurti, the sheen 
mid itloNs of which oiitrliiils the most 
coslh coiooii silK An ludusin of 
enormous iiroixirtlous has b<>eu built 
up with the developiiieut of this new 
pioduct, fiictoiies In Austilii, Fiance, 
(iermani, and more recently In Fuk- 
hind tiiiiiliiK out iiiativ Ihousands of 
IMiiitids of the viiiii eveiv diiv 
And at the present tliiii' an enoruioiis 
plant Is Just stiirtiiii; to maiiiifnctiire 
III this couiiliy (iieni Chi'stei, I’a ) 
iiiiiklMk' the Slime prisliict In certain 


use out of II sow's jiisids. while ribbons and various other fuhrlcs supply he went Into hankniptcy several tlmea liefore he was 

iin Its use, how- an utmost limitless field which Is Is-lnt: Invaded by finally succesaful. Chardonnet used a aolatlon of nl- 

In the next genera this latest triumph of niuu’s ingenuity True synthetic tro-eelluJoae In which sulphuric ether Is the solvent, 

iilly by iin-ctmnlcdl silk has lieen made by chemists. It Is claimed, the and several of the largest of the European mills are 

t u still using his process or modifications 

' ' of It The second iirocess to he devel- 

oped commerdaJly was based on the 
use of what is known as the cuprain- 
moulum solution of cellulose In which 
copper salts and ammonia are the sol- 
. venU. A third celluloeo solution was 
discovered about twenty years ago by 
the English chemists, Cross and Sevan, 
and "viscose, ” us It Is called, is now 
rated as the l>cst of them all for mak- 
ing the artificial fllauieiits. 

The nltro-cellulose iirocess depends 
on the nse of the same solntlon that la 

ui used for making celluloid and guncot- 

A, B, D, are mode entirely of artificial On the right k shown sobm raw cotton ton and the first yarn made from It 
HIM silk. C is a dreaa fabric made seed fiber; on the left, pure cello- was highly exphwlve and dangerous to 

ire of worsted and art id- lose made therefrom; in the handle tieliig therefore impracticable us 

) cisJ ailk. center, some spruce pulp. a coinuicrciul article After numerous 

ilii failures, however, the French inventor 

111(1 trliiiiiiiiigM for product of tlie cocoon being al>solutel.\ duplicated In dlMCOiered u way of denltratlng the finished yarn and 



On the right is shown sobm rnw cotton 
seed fiber; on the left, pure cello- 
lose made therefrom ; in the 
center, some spruce pulp. 


iliiceil the real article I'rohalily experiment, had i 
the 111 aids and paMsi'iiieiiterle now the enormous cos 
Wood silk tJiough the retail eon A Frencliman. I 


tnpeatrles and cnrtuliiM and drose 


every resisjct, chemtcal and physical, hut this achieve- thus made It m 
meut, successful us It was us a scientific lalioratiyry so much cotton 


nl, hut this achieve- thus made It no nsire explosive or inflammahle Umn 

scientific lalioratQry so much cotton or paiier A tlerman chemist by the 

alue on account of name of I,ehuer made further Improvements in the 

(lliardonnet process and now tliere are great factories 
junet hy name, was at Beeangon In France, at Frankfort, Germany, and 

i commercial basis, Zurich, Swltoerlaud. where thousands of pounds of 


t very wealthy, It Is wild that Chardonnet silk ( 


' manufactured dally The ultro 
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SOOENTIFIC AMERICAN 


tMtfwklaB, made dlaeolvlag the wood pulp iu 
Wt iMpiitted flifouidi eKoeadtagly Sue jeta or 
tsitt to^ of fleati. A» it emeqrea either into a 
r Wltli or Into the air tlie oelluloae orlglnallj' held 
Vltpitrtloa paithtUjr aoHdldes and a rumuiy filament 
pthe eamlt. A number of theae fllantents. 12 to 20, 
t ghiAtarea together and twlated Into u yam In the 
e imjr that eocoou etlk thread* are slmn or thrown 
The arttflelal allk threuda, while irtlll »oft 
1 guttoiy iLf« then atretched on dmme or reel* and 
1, dmliig which proceae they take on the beautiful 
r M eagerly sought for by allk manufacturers. 

I Tha ipeoeaaa of making rlaooae silk starts from au 
mllH* solhtloa of cenuloaa. The wood or cotton 
» la treated with caustic soda until a mercerUa- 
I apinawhat aliuUar to the chemical reaction In 
t oattoo yam ha* taken place. But the de- 
la carried much farther making vte- 
Mhlllddda of edrbon la then added to the par- 
r debo wp eae d pulp aud fibrous nature of the 
1 fitaap^rs, altogether leaving a gummy mass 
Bwhlch paaaes Into a perfect aoluUon when weak oaus- 
■ tlo liquor la added, for aidunlng the viscose soIntioD 
I arsnewhat 'different apparatus has been developed from 
^ that used for Uie earlier processes 

All mechanical impurities, etc., are removed from tbe 
viaoose solution by filtering the same through cotton 
g wadding and dieese cloth. The clear solution then 
pasoea to a small platinum cap In which are drilled 

t lfi or 18 holes approximately 4/1000 Inch in diameter, 
The cap is Immersed In an acid liath and the alkali 
In tbe viscose as It emerges from the spinneret la 
^ neotratised by tbe add, the particles of cellulose com- 
^ lag together into Ifi or 18 filaments according to the 
j Bumber of boles In tbe cap. Instead of lielng wound 
upon a reel at this point these delicate threuda are 
droi^ied over a bobbin or pulley wheel luto a small 
hole In the top of a rapidly revolving spinning box 
This box toma at some 1,600 revolutions per minute, 


and tbe centrifugal force throws the filaments away 
from the center and wdnds them up In a cake, also 
putting a slight twist Into the resultant yarn. The 
yam Is then reeled Into bundles or skeins on a regular 
silk winder, being drawn from tbe inside of the 
cake. 

The advantage of this method of splimlng the solu- 
ble cellulose, as compared with former methods In 
which the filaments were reeled luto skeins as m<hiu us 
si'Un, Is the delicacy of the apitaratus. The filaments, 
until they have been stretched and dried, are exceed- 
ingly frail and the less they are handled, the more 
perfect the yarn prodneed. 

All of tbe artificial silks take tbe same dyestuffs ai 
Cotton and are readily dyed, the luster being brllllautly 
accentrated especially by certain shad«>s Care bus to 
be taken, however, while the skeins are wet as the 
filaments louse much of their strength while in this 
condition The cellulose U very hygroscopic aud after 
absorbing a large percentage of water, swells up and 
Its physical structure is much weakened But us sisai 
as the yarn dries again It Is as strung us ever, and 
the luster returns with all of Its original brllllanc) 
The appended table, preitared by Haller, ti French ex- 
IMWt, shows some interesting figures obtulned us the 
result of strength tests with various samples. 

All the forms of soluble cellulose arc progressive 
wdnttoiiH, the chemical reaction lieltig continuous, and 
great care has to l>e taken to spin the mixtures at ex- 
actly tbe right moment to get the best riwults In 
consequence, a fixed temperature Is iiecessarj for all 
ntoms 111 which the solutions are mixed and aged 

Tile artificial silk flbiuieiits when dry are of almost 
Incredible fineness, one is>uud of yarn of some sixes 
containing as many as six hundred miles of liidhldniil 
filuments The bulk of the .varn spun ixnitalus about 
H,%0()(} jards to the {siuud, 18 fltniueuts Indiig twisted 
together to form the yarn A ctiuservutlve estiniaU- 
of the total length of tbe filaments producisl dallj at 


tlie present time by the world's factories Is cousldei- 
ably over 8,0<X),tMHl miles every 24 hours 

Fotton pulp Is used Instead of wood rmlp In s<»iMe 
of the foreign artificial silk factories and has be<*ii ex 
jK-rlmented with eiteiislvel} iu the I nlted States, but 
wood pulp seems to bo considered more suitable At 
tbe present time aboul 20 jan cent of tbe world’s csni 
sumption of silk yarn Is tbe artificial product 

Many millions In money have been exiieuded In F.n- 
i«pe and Ainei lea In the iK-ift>etlon of the various 
liroceases for spinning urtltlclal silk, and us is usual 
in tbe development of a new' Imlustry, tbe Inventors 
and original pioneers as a rule have reaiKSl but a 
small share of the profits Tbe fiist .Vnierlcan group 
to exploit viscose ex|s>ndefl over *1,000, OtK) In oxisTl- 
luentliig, without obtuiuhig any return whalevei 


Cotton, ordinary tbrenil.. 

Coc<H)ii or Itenl Silk raw (In the gum) 
• ' ' boiled off (gum i 


Al>!toluto Strength 

imr MllUmetor of 
Dlftuieier 
Dry Wet 
Thriswl Threatl 


1ST cent . . 12 0 8 0 

trllllelnl .''ilk Fi em b Nltrocellulost 

t'b irfiminet 34 7 1 7 

' (Jerman - Nllns'eHu- 

losi'-I.ebuer 17 1 4 '! 

‘ Frem b - Cupia-am- 

moiilum-l’auly 10 1 :i 2 

■ lll)gllHb-\ ls( ose-.Steai 11 21 'I .1 .'"i 

III aiiolliei geiuTHtloM, however, the manufacture of 
arllflebil silk will (iroliHlily In' standardizcMi, aud as 
well undeislood us tbe wool and cotton Industry of 


The 


World’s Oldest Liqueur Distillery 


A Monastic Plant Dating Back to 1084 A.D. 


T he world's oldest distillery well de- 
serves Its title, for It has boeu mak- 
ing tbe liqueur known as Cliartrense 
educe the jolly Saint Bruno dedicated 
La Grande Chartreuse to tbe mauufac- 
ture of this historic cordial In 1084. For 
bundrods of years, (ibartreuse has Is- 
sued from this mooastlc plant, designed 
as a monastery, and built like one, with 
its iron-barred windows 
In the great building constructed fur 
the uiouks not employed In the distil- 
lery, the cells were lighted only by Iron- 
grated doors and the Inmates here lived 
year after year without seeing the sun, 
receiving their food through tbe ojieu- 
iug lu tbe grated door and sivendlug the 
hours In prayer, reading and work No 
one, outside of tbe monks working iu 
tbe distillery, was allowed within Its 
doors and the priestly workmen them- 
selves did not know how the liqueur 
was made. 

The first to discover the secret of 
making chartreuse from the rare herbs 



Liquear vats oad portable pump for serving them. 


that are found In the Dauphluc Alps 
which w'lmialt' France fiom Swltxerlaud 
was Bruno llovv he leurmsl it is not 
known Some of the French mouut.iiii- 
(N'rs uiiiv have had crude Ihiiumr stills, 
hut history has no rsNoid of the fa<‘t 
Biuno kejil the iecl|K‘ to himself aud 
mIxiTl the aromatle tieibs lii the right 
)iioj>orUons. Ill a vault where not even 
the monks (ould see him lie alone 
kiK'w the exact tempeialuie to maliitiilu 
lu the steeping vats, and the dilTi'riuil 
lengths of lime noisled to extrait the 
cssenees fioni I he various herbs Tbe 
mixing of flic Ihiulds was also done ex 
rtiislvely by the saint N'om- but be 
could gage the exact proiiortions to 
make tin- jiei feet blend \\ lien age 
caused Bruno to give up his dulh's, his 
siK-oessor was obllgisl to laki- an oath 
that he would 111 ! no one of the H<‘eret 
piocesses, and that he would iw-ifoiiu 
Bruno's work until comiielhHl ti> give It 
up; when he would hand down tin- re- 
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579 



Destruction of the 


The bow, torn entirely uwaj from the hull, was thrown 
arounil to starboard. The stem lies at ri^ht anj^les 
to the keel and in a horizontal position 


T HK Enginet'r Corps of tli(“ I nited States .A.nu,v 
Is to lie cougrutulated ii|«>ii bnvlug biought to 
II suoeeasful conclusion a difficult and ualquc work 
of marlin' cofferdam wiistnicilon and excavation 
which In this purtleulnr ehiss of work, is without 
punillel In the hlstor\ of englmn'ilnK We lefi'r to 
the successful unwiitei iiig of the sniiKen lmttlesbti> 
"Maine" Sunken vessels lane Is-eii iiHvoeied In 




, hut I 


) fill 


, has 


ship lyiiiK on the hottoni Ikm'ii salved fioni the water 
hy the method ndoptisl lu the ease In i)uestlon The 
rocover.y of a ship of six oi seven tliousiind tons dls 
placement, hlnj; In .17 feet of water u)ion a bed of 
mud and soft chi.v of upproxliunteh tspiul dc'pth. Is u 
prohleni of eonsideiahie magnitude. e\t>n when the 
hull of the ship Is In au apiiroximiitelv sound con- 
dition; hut when, as In the case of the "Miilne," the 
forward third of Uie vessel has hi>en blown entirely 
to plecwi. the dlUtenllv Is many limes niultii'lled 
When the army engineers leeeht'd iiisfnietlons to 
n>«>ver the 'Maine" so that every imit of the shlji 
could 1 k> Buhji'ctwl to a Ihoiough exauilniitlon, they 
were confronted with a problem which thev might 
well have proiioiineed Imiiossllile of solution 
The plan ndoptwl of Imlldlng eiitlielv around the 
vvrt'ck a massive cofferdam wall extending from solid 
hotlom to si'veral feet above high watei mark, was 
the subject of much eriUelMii from the duv the plans 
were first made public Complete failure of the cof- 
ferdam was freely pr»*dlcted by the engineering pro 
fession Yet In spite of the difticultles due to the 
tendency of the mud-fllled wall to leak and to yield 


|clli?-ei®|:)sive Mine and Her Own Magazines 


hy distortion, the fact remains that It has Its 
work, and that the army euglneers have so 
hate the wreck that not only will the after twojpilinls 
of the shill ls> tloiitcil and towe<l away ti> Ik> at 
s**ti, hut pnietlcully every part of t^e wrockedbtutr 
lion of the structure has lieen made to yield Its fpiobi 
of evidence lu determining tlie ffrut canne of. -the 
dlsaslei 

The loiut aimy and navy Isvard appointed bj the 
Seeretarv of the Navy has presented Its reiK>rt.«uul 
an advance olflelal statement has lieen given out at 
Washington wlileh savs, "The board Hnda ttmt 
jnries to the Isitloni of the "Mulne” were causel by 
the e.\ plosion of u eluirge of a low form of axplfMec 
* exrt'rlor to the ship lietween frames Nos, 28 
stnike It. |sirt side. This resnltevl In {gnUIngaead 
exploding the eoutenu of the ft-lntfh reserre Mg- 
H/1ne. A-14M, said eont«>nts Including a large (|wai 
tltv of black iMiwdei The more or lees coiuplet#<ak 
plosion of the contents of the renmluing forward vag 
arliie followi'd The magazine explosions reaiiltal In 
the destruction of the vessel ” 

The liivestlgullon dlMclos»>d the fact Uvat tberodls a 
fracture some 2ll fi>et wide extending across the 
of (be vessel at a isilnl abmit !(»<» feet from thelHW. 
Kroin the fact that the frames were still In (losPtaii, 
tlioiigli. of course, much distorted, the Issird conci 


of the 


^ dippiter lu IKIkS, Immediately after the 
XNWi up That btiard located the isilnt < 

aipBIpp' explosion at ntiout frame IN on the (sirt side. 
. hpt ^ reiKirt was based ui«m an exuintmitlon by 
working In H7 feet of wutei Tlie uuvvaterlug 
op Up "Maine" has made isissUile a closer nppioxl- 
to the truth and It Is now disetomsi that the 
IMftnl at which the vessel was rMpturt>d lb's between 


» 2N li 


t ;u 


u few fei't from the ki-l Ilow this destn 
was contained, at vvUui depth It was 1 
how It w'lis set off, will lirohalily never 
Whether the mine was touching the ship or 
hoi hotlom, tile force of the explosion wot 


eliri' agent 
icatiHl, and 
Ih' known 

Id sc'ek the 
I'l tleullv 


tSVe after jsutlou of the hull remains itiacticully In 
taetti Forward of frame :<U is u gap of about 20 feet. 
v>M * e the ship was cut In two, and forward of the 
eeHibsed wreckogv> lies the Ihivv. vvlileh was blown en- 
tlB >% out of ismltlon. swung arotuid to starboard, and 
liaaHfcn off fiom Uie ship's structure at fiuiiie 14. The 
a|latl«f tlie vessel. Instead of being In tlie veitleal pu 
atMi. tw>w lies horizontally and at rlglil iiiigles to Hie 
IpMituf the vessel, a considerable si'ethm of the iilatliig 
aartfie iHirt side Is'lng stilt attached to the stem .\ 
l«M strip of the double bottom lies on tlie top of tin' 
a#Mr edge of tlu> severed Isivv, and lieiieath tills s. v 
«Mi iKvrtloii rests a section of the kis'l somi' ten feet 
,m- Hfugth One end of It ll»>s lu the mud. and the 
end, twisted buckwuid and upvvuid. Is now lest 
[iMr^giilnHt the shell of the detached svs,llon of double 
In places the kev'l lias las'ii turned eiitlielv 
down, so that some svx'tlons of th<' bottom plat- 


thut n low form of explosive was used in destnviml. ‘iiw#ire upiHTmost 

the vessel A high explosive would have causfl a ■ 'Sie sequence of events on the ntglil of the dlsastv'i 
much more comidete destructiou of the material laTts clear A charge of low explosive, piolmbly a 

immediate vicinity Incidentally, the repevt mistMlBs J iMge quantity, was set off lielovv the Isittom of the 
the findings of the Sampapn board, wtileh InvestlgMod L?*iHiIne," forward of frame No 30 on tbe [sirt side, and 


line of least leslstaiice. vvhlcli would lie 
through the Isxly of the ship The lush of gases 
toie thioiigii the double bottom and tbe sbof'k and 
heat of the exidoslon set off the hhick powder of 
which there was a eousiderahle amount In the maga 
zliie just aliove the ihiIiiI of exjiloslon, and this, in 
turn, igulttal the forvvaid magazines T'hi' eiuiimuus 
energy tlius lilaTMted, having the watei below iiml on 
Hie sldt<s of the hull as an ahutment, e\|K'nded Its eii- 
ergv ill tearing asundei and folding bai k the oveily 
lug ]irot<*eliv e and otliei di«eks of tbe sbiji 

The lllustiatlons vvlileh weie imbUshisl showing the 
Ksx'iit vvrvs'k of the l^rench battleship "I.lheili''" weie 
slioiiglv suggestive of slmlhll IHustral ions of Hie 
wns'k of the Malm," iiuhllslied shortiv aftei the 
event The whole stiucture of tb<' 'Mbi-rti ' In Hie 
rv'gloii of the explosion was ois'iied out and folded 
liliek bv the explosion of the maga/liies, presenting 
an apiM'iiraiiee remarkably like that of tbe (Hs'islii 
In Havana Harbor In the ease of Hk' ' Maine' tbe 
inagiiziiies vvere set off b,v an exteilor explosion, 
vvheieii.s on tbe "l,iberl6 ’ the explosion was dui' to 
the dt'iv'rloiatlon and spontaiHSHis Ignllloii of tin' 
smokeless powder H should he rioted Hiat outside 
of u coiupiirativel.v sinall timoiiul of iimnuinitiiiii for 
small arms, there was no smokeb'ss powder on board 
the “Maine” at the time of the disaster 


sssnuM 






View' from amidahipe, looking toward bow. the wreckage of 
which is seen beyond the staging. To the right, in foreground, 
18 one of the boilers ; in the center is a portion of the keel. 
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Suggestions for the Workshop 

Ingenious Expedients of Resourceful Mechanics 


A steady Rest Kink 

By H D. Chapman 

I T 1h a bolhersomo task to change the steady rest 
Jiiwa to iiocouiiiiodutc different slzea of woik 
The following method was used to advantage The 
bteady rest was placed In position on th« lathe and 
a line was scribed around the face of the rest as 
shown at A The jaws of the steady rest were then 



aero line, ns shown Tlio Jaws were thou jdaced In the 
steady rest and locked with the set screws after 
being set on the aero line The Jaws were then bored 
out while in position, thus making the graduation 
true 


Trepanning' Drill 

By Grover McKee 

W IIKV cutting out It hole in inetnl It Is nivt neces- 
sary always to cut out all the metal tn the form 
of chljts and Khnvliigs The most economical mothisl 
Is to cut out a piece of a desiied diameter after the 
fushloti of a stirgeon when trepanning a skull 'I’he 
accornj)anying Illustration shows a inethoil of doing 
this work Tilt- drill cotislsts of a shank pro\ldcd with 
a reductsl threadtsl is)rtl(>u ttnd with a still further 
reduced projection, solving as a pivot. The plate 





^ B 



A trepanning drilL 


mounted on the slmnk H clamped in jilace by menns 
of a lint which liohls It socnrelv against the shonlder 
of the shiiiik 'I’he plate Is |iro\lded with a wpiare 
ai>ei title in winch the tool is sei'iired. The pivot of 
the drill Is tlttisl Into a sniiili hole drilled In the center 
of the circle which Is to Ik' ent out Then by driving 
the onttlng tool Inter Its srs'kot and riirnlng the shank, 
a circular slot will Ire imide removing the metal In 
the form of a disk and leaving a hole of the desired 
diameter 


A Pocket Hitch 

By Homer Cloukey 

I l.LrUSTTlATEiD In the accompanying drawing is a 
piece of stout Wire about s inihes long, shaped 
into a loop about an Inch across with the free ends 
bfent up at right angim to the plane of the loop The 
drawing also shows the application of a pair of these 
bent wires to prorWe a hitch They are slipped 

separately Into In * board fence and the tie 

rorre or strap of ’ahorse IS attikhed The girder of the 
fence will keep the strap ffom gHpplng to the ground 
and getting under the horse’s feet. 

This hitch may be appUsd to the side of a barn or 


any wooden wall if the owner oarrles a ^-Ineb gimlet 
bit In his pocket with which to bore a couple of holes 
in the t)oard The chief advantage of this little 
appliance la that it can be carried in the coat pocket 
with convenience It is also a feature that It can 



l>e made wltli the hare hands. The one draw- 
Iwek is that It will not hold a genuine "puller” which 
would pull the wires through tl>e crack, but for nlnoty- 
nlue per cent of driving and riding horses It Is a re- 
liable bitch. 


Novel Lock Nut 

By G. H. Aniier 

A MfiNd many devices for preventing nuts from 
working loose there Is one In common use con- 
sisting of a cotter pin which passes through a hole 
drilled In the lK>lt However, this is not perfectly 
secure The writer has found the following method 
iK'tter It consists In slotting the end of the l)oIt, 
lengthwise, with o hack saw, and after the nut is 
screw(>d Into place, driving u small wedge Into the hole 
to spring the ends of the holt enough to prevent the nut 
from turning. The wedge Itself may be held in place 







expandtas reamen, this reamer pamttto oM to tmn 
down to the bottom of a blind hole, aa there are no pro- 
Jectlons beymrd the front face. It iuw bam fcmiul that 
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with machine reamers there is an advantage in having 
a slight clearance behind tpe cutting edges, hmiee the 
reamer illustrated herewith Is provided with sndi 
clearance The shank of the reamer is indicated by the 
letter O It la provided with a taiier of 30 degrees at 
the end Upon this shank is a lock not A which may 
be turned by means of a spanner wrench. The cutter 
proper Is indicated at B. T%l8 also Is provided with 
flats for a spanner wrench, and there are six saw 
cuts In it, so that it can be expanded. In adjusting 
thlo reamer It will be found that the front cutting 
edge Is expanded ftligbtly more than that at the roar, 
so that it is poeslble to obtain a clean parallel hole. 

Rotary Marking Ga«e 

By William Orottliigsr 

T HH ordinary marking gage fitted with a pin to 
mark a piece of work Is open to the objection that 
the pin Is liable to follow the grain, especially In hard 
wood, giving an untrue line The marking gage may 
be improved by suhstttutlng a steel disk roller for the 
pin. A email projection of wood may be secured to 


€ 


A rotary marldng gaga- 

the body of the gage and upon this a steel disk about 
tliree-quartera of an Inch in dlunieter may bo fastened 
with a small screw, i>ermlttlng the disk to rotate 
easily ufH>n the Issly of the screw In use the disk 
will mark u true lino regardless of the grain of the 
wood 



ImiWiwraMmt for Serewdrivem 

P HTIj’RBD in the accompanying drawing is a very 
simple device wbkdi will lie found useful on small 
screwdiivera. It oonalsta of a swivel bead secured to 
the upper end of the screwdriver and serving as a rent 
for the palm of the band- The shank of the eesaw- 


A aerrkeabic umt ML 

by lioiiding the iHitnIed end slightly When It is desired 
to reiiKive the mit the wedge may li© driven out, 
whereuiMiii the nut may lie unscrewed very readily. 
.Soiiietiuies bolts are riveted or center-punched In order 
to keep tbe nuts In tbeir place This, however, makes 
It difficult to remove tbe nuts and It re<|ulres that 
the.v lie re-tapiicd Furthermore, the bolts themselves 
must lie run tbrougli a die before they may be used 
again. 

Two Novel Rcamen 

By H. D. Chapman 

I N the accompanying Illustrations two t.y|ies of 
reamers aiv sliowu which should prove very ustiful in 
the workshop The form shown In Fig 1 Is known as 
a floating reamer, the cutting iiortlon being connected 
to the shank by means of a knuckle Joint Tbe writer 
recently bad a number of gear wheels to bore to a fln- 
Isbed sUo of Inches The hole was roughed out 
with a 1 7/04-lnCh drill, after which the floating 
reamer was used to bring tbe bole to slsc The reamer 
shank is tapered to lit tbe tail stock, while the shank 
and the reamer are coupled together by means of i 
taiiered pin Indicated at A. This reamer was in con- 
sUnt use for ten days and gave excellent service 
Tbe expanding reamer shown in Fig, 2 is notable for 
Us simplicity of oonxtruetton. Unlike the majority of 



driver la fitted with « tUMM la tk* elbiltlv « Dilt. 
secured by means of a tr*iww|into pith nmjTik* 

tamed readBy by nMnu ot tbathb gwt fMoer 
tbe palm of die hand Is rieriag upon «lio Mrtvet keiMl 
and Imldfng tbe oettttM UM i to 



^^ mutonaUc Mixing Valve for 
■hg Bathing Water 
By Frank C Perkias 
'IBBK aooompwiyiac Uluitratkm show* a 
%laiquc Uarman eleotrioaily-oparated 
valve by which any daiired warm 
MIK temperature may be kept oonatant. 
1ft adapted for use in laine institutiooB, 
as bathe, eanitariumB, and the hke, 
ae for various industrial purposes 
afhre oonitant temperatures are required. 
Wwilt be observed that the temperature 
If controlled by a thermometer whose 
reaches mto the pipe oontainina the 
nKhted hot and oold water. This ther- 
Inometer k provided with platinum ooo- 
laot points ootmocted to a double-switch 
fcvor, which may be set for the marimum 
nnd minimum temperature desired. This 
double switch may be seen directly over 
hie bath tub in our illustration. Wires run 
Bom the switch to a sot of relays, shown 
at the left-hand side, which oontrol the 
sirouit of a motor that operates the mixiiq; 
valve. This valve connects either the 
hot water pipe or the oold water pipe or 
both with the mixed water supply pipes. 
The operation of the device is m follows; 
If it be desired to keep the temperature 
within the limits of 78 degrees smd 82 
degrees Fahrenheit, the two switch levers 
are adjusted acoordinriy. Thereafter, the 
apparatus operates automatically. If the 
temperature m the pipe with which the 
thermometer oouneoU is below the nuni- 
mum, the circuit of the motor will close 
automatically, opening the valve to the 
hot water supply until the temperature of 
the mixture has been raised to or above 
78 degrees If the mixture grows warmer 
thmi 82 degrees more oold water will 
automatically be supplied. A large number 
of bath tubs may supplied through a 
single mixing valve and the temperature 
of the water supplied to each tub will 
automatically be maint^ed between the 
predetermined liraiU. 

Removable AmbtUanee Linings 

E very hospiUU for contagious diseases 
is now and then confronted with the 
serious problem of transporting persons < 


without the loss of time necessary for 1 
proper disinfeotlon of its ambulances. 
Many different patients, each suffering 
with a different disease, are received 
dally. Of course it is impossible to main- 
tain a separate ambulance for each disease. 
A solution of the dllBeuliy has been pro- 
vided by the superintendent of a hospital 
in Buffalo. He has had five linings mode 


which may be fitted into any of the hospital 
amhulsmoea. One of these is used for 
scarlet fever oases only; another for diph- 
theria; another for measles; another for 
smallpox, and the fifth one for special 
suspected oases, or for other diseases not 
mentioned. These liDings are storwl 
in separate metal air-tighl compartments 
built on a semi-circular platform at tlie 
edge of the garage turntable. The linings 
can cither be disinfected in the ambuIauo<<, 
OH all openings ore made to shut tight, or 
they can be removed from the vehicle, 


placed on the ground and washed with 
soap and water They may also be fumi- 
gated while in their stora4fo compartments 
within the garage Two men ean exchange 
an infected lining for a clean one in five 
minutes Thus a single ambulance is 
made the equivalent of five. 

While this invention was onginally 
designetl for use by hospitals handling 


coiit^ious diseases, it would no doubt 
Im< a lieiioflt to the general hospital as 
well, because the latter is often called 
upon to transi»ort patients supposed to lx> 
suffering with some simple malady , wlio, 
upon exaimnation, prove victims of some 
dangerous and infectious disease Tlie 
ad van tag!' of using separate linings have 
iK'cn incmased by the recent almost 
imnersal adoption of motor amhulanoes, 
which has rcndcrtsl fumigation difficult, 
and washing sdmosl impossible, la'i-ause 
of wotting the oleotnoal eonnocUons 


Particulars of the New Zealand 
Government’s Oflfer of a Bonus 
of £12,000 (Nearly $60,000) 
in Connection With 
New Zealand Hemp 

T he New Zealand (iovernment lias 
agreed to pay i.l2,0tX) (alxuit SmiO.IXIOJ 
as a Ismiis or bonuses for improvements in 

1 The extraction and dn'ssiiig of fiiier 
from the New Zealand hemp-))lant 
U’liormium tenax), or 
2 The utilization of (he by -products 
obtained tUinng tbe processes of 
< xtraeting tlie fltsT, 

on eondition that the lunehine or pnicess 
m regard to which the wluile or any part 
of the bonus is to lie ))«id shall be recom- 
mended by the New Zealand Flaxnnllers’ 
Association, and approved by the Govem- 

The il2,000 will Ik- paid, wholly or m 
part, for anv of tlie following, viz 

1 A process of exlraeting and drs'ssing 
the fiber of New Zealand hemp 
iPhnrmuim whether by 

maehinerv or otherwise, whereby 
there shall he obtainable (») a 
gn-atly iniprovc'd quality of filsT 
marketable at a Ingher prn i‘, nr ih) 
a substantia] reduction in the cost 
of producing tlie fiber 
2 Any such priKiess that shall produce a 
filxir 111 for use in manufacturcis 
other than rope and twine spiniiiiig 
d Any such pnicess that shall rendiT 
utinec-essary any of the present 
operations irivolvtcd in extracting 
and dressing the fiber, sucji as 
stripping, paddoeking, or seuldiing 
Any improved niefliod of separating 
the green envelope or tlie flinty or 
otdnred mailer from tlie green leaf 
of the plioriniuni plant so as to pro- 
duce a strong vv lute AIkt the whole 
of whioll euii be saved with little or 
no tow or waste. 

Any means vvlierebv the by-products 
obtained during the jirocesses of 
exlraeting and dressing New Zea- 
land iieiiip-tilHT— siK h as the gum, 
dye, EtnpjKT-sli|)s, tow-dust, or 
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waste veKetabU) raatU'r — shall be 
converted into a marketable oom- 
inodity 

Applications for the bonus must be ml- 
dressed to the Prosidout of the New Zi'a- 
land Flaxmillers’ Association, Palmerslon 
North, New Zealand, and must reach him 
not Inter than mam of November .'{0th, 
101, { ’rtu'j must 1 hi inclosed in an eii- 
velo|si eloarly markixl {‘Application fur 
txmus " 

Eneb applicant shall state what lump 
Hiim (ineliiilinK the Imnua of Cl‘2,(HK) or 
any part thereof) would 1)6 ro<]Utn'd lo 
piirelmsi' the New Zealand n«litH of his 
nnu'hirie or proeess in the event of such 
rights lieitiK aeqiiired by the New Zealand 


shall be product, the peroontago of fiber. 

)le oom- and tow, if any, from a gavon 

weight of (treen leaves, and, lastly, 
t be ad- the simpheitj, durability, and safe- 

uw Zea- t\ of tho working parts 

Lmerslon 2, Whellier they eonsider any machine 
.ach him or iiroeess worthy of the whole 

er .'{0th, bonus, and, if so, which one. 

1 an eii- 3 If they do not eonsidor any machine 
.1011 fur or process worthy of tho whole 

hoiiiis, till'll whether they consider 
at lump any inai'hines or processes entitled 

i,(t0() or b> a jiurt thereof, and, if so, which 

utri'd lo ones and how- .nnch 

H of his For the inlormalion of isrsons who are 
of such inU'rested in tho alsive aiinouncomeiit, 
Zealand hut who lia\e little or no knowledge in 


U01VTI.T PATBimO UmiTTlOVS. tlmllar maoblnM uud for dravlnc laog pli 
These columns are open to all patentoss. Tbs c'fe'' * the object Is to psovUM 

notices arc InsertiHl bjr special arraniemeot new steerlnx desloe tor such machines, wfaerl 

A!iV\sr»inr"i2)P.rti"r oT ’ 

ambsican flew la a straight line. 


72 risnUervllIc A 
invention relates 
snd Mic like, and I 
and Improved aclf- 
aiiiind an alarm on 


.•enue, tfarfleld. N J This 
:o burglar alarms ter doors 
Is ubjts-t Is to provide a new 
iwitrbing alarm, arranged to 
retracting the key. controlled 


mull} held In a set poalllon 
g null I losing tile door, sa 
■ tlioiit ilnglnu the alarm 
K'TKK'AIy PROGRAM Cl 


e j qT/ WBBNCH.— C. 0 TocifogoiBT and C. JiM 

^ r ‘ VoDMogDlST, 208 V4 Wasblngton afreet, PortW 
* land, Ore. This Improvement pertains 

iT«need*tn ** J**" f®*' '*» object to provldw 

) II s •*■'''”* I® eccentric Journaled to a moTt-X 
t ”'***' * worn mounted to rotate on* 

“ rmit of eccentric, so that by rotating tho ecoen- 
during the ““y 1*® moved Into or out 

engHgeiuent with the rack teeth on the ebanlV 


(luvcrnmoiil for fns‘ use hv tim hcmiv-mil- regard to New Zi aland hemp (or, as it is 
If'ra of the Domimoti, or, if any applicant is often called, New Zealand llax), it may Im 
niiwilling bi Hell his rights, ho Hhall stato l>oint<sl out Ihal I’luirmnim Irnax is cii- 
whal anioiml of bonus (iml I'xeoedmg firelv different l'r»m any other Immp or 
il'_',IJ(KJi ami wluil royaltv he would n- flax-plniH The leaves from whieh the 


Hon relates to time-controlled (bstrlc sla 
for perlodUnlly Koiiodlng aliirma and Its ob 
Is to provide n new program .lock (or usi 
Hcb.Kds, rnllruad Ntatlonu, hotels snJ ol 
plscea, and ai ranged to perliKileally so 
alarms, lo ecnnomlae lu buttery power ant 
piovtde a mechanism of comparatively 


quire for I he use of hl,s lii.ietime or procoK' 
As soon an posHible aftiT the expiratm 
of the tuiK' for receiving aiiplieationa fii 


fiber has to !«■ e\trae|ed are swonl-shafa'd, | 
and alanil four to ume fisit long, they are 1 
' riKHleralelv pliable, and of great tensile 


the bonus (November Hdth. Ulldl the Flax- strength The fllxT is embeddixl in tough 
inillers' Association shall appoiiil a com- vegeluhh'-matUT eontivining a gum and a 
iriitlee of not less than SIX of Its members to staining sul»stanee, and the greatest difll- 
open and examine the applications, to test eulty m the process of oxtmotion is the 
snehof thecomiM'lingraaehiaesorprooesses removal of the vegetable refuse, gum, and 
as It considers worthy of trial, and to dye wiUiout damaging or staining the 
make nsiominendations to the (lovornraont liber 

os to the piiyirient of the Ismus BiKwimens of New Zealand hemp d'hor- 

Kaeli apiiheant iniiiit givo, at his own /rw«x) eaii Is' s(s'n in many botameal 

ex-|)eiise, such reasotiahlu demorislralious gardens all over ihe world 
of Ihe working of his maohine or pris-ess as It would lai of little use to send samples 
shall he demanded bv the said mmimUtee, of the leaves outside New Zealand, as 
and sneh demonstrations shall take place when cut they soon wither and become 
m some eonvenieiit loeality m New- Zea- stiff and bnywn, and altogether useless 


land seleetsid bv the eomimttee 

The (kimmit US' shall notify the StsTeleuy 
of the Departnu'iit of Agricnlliire, ('om- 
inermi, and Tourists at least fourteen days 
heforehaiid of llie liiiie anil place apismiled 
for sueli deiiionstnitioas, and shall allow 


for treatment by any known process 
TiIOMVH M ACKEN/.I!',, 

Uinisbr (»/ AgricuUiirc 
Department of Agriculture, Commerce, 
umJ Tourists, 

Wellmgtoti, New Ziialaud, Hoptember 
■22ml, I'Jll 

Notes for Inventors 



NKUr HEATING SOLDERING IRON 
J WiiiTBRCK, New Britain, Cono Tho ubjoefl^ 
of tbU luventur la to provide a sohletlDg Irui^U' 
tmvlng an Inviirovcd eonatriutlon and arrangw jfc 
mont of the biiriii<r and mcana wbaraby tlMW^ 
preliminary heating ut the aame la accom-v 
pllahad A number of heads of dlfferont iriMaik 
and shapes are provided and they may he ^ 
used Interchangeably ao that th« tool may \ 
be instantly adapted to the character of the * 
particular work to be done. ^ 

PIPE WRENCH - W L. niaaoto, P. O Box * 
K, Spring Valley, ill ThU Invention com- ♦ 
prises among other parts a handle and a Jaw t 
pivotally conn cted therewith to permit a ^ 
limited oscillating movement of either, the 
former having a ahoulder to limit Ita move- * 
ment In relation to the latter In one direction, * 
and a forward projection protruding above a * 
pivot of the Jaw to limit Its movement In the J 
opposite direction It la simple In construe- ^ 
tion, economical In cost snd efficient lu use 

DIE U0U>Bn.--.T, W ClsiaK, TOT Ashland , 
Avenue, Munlce, Ind This Invention provides a 
simple but powerful device for clamping a die, 

HI) that It win be held positively against movi-- 
nient Id any direction, and wherein the holding 
means may be firmly locked In clamping po- 
sition, wltbont poaslblUty of acddonlal releaie 


of the mocluncs or priHiussos that an' Ivoing NoteS for Inventors 

dernoiistratioi 

It Hhoubl b(' noU'd that iiotlnng iii tlii'se A Change Making Machine.— This ma- 
coriditioiis prevonts a machine or process finin' has holders for slacks of c oms, 
placed on the market prior Ui Novt'inber and an eleetnc m.itor wimh rei iprocnles 
30th, 101.!, from eoinpetmg for the bonus a carnage to wlm-h ting, rs are pnotcl for 
On comiilellon of all I lie demonstrations cjo'ling Ibe low. r i inns from the s|,m ks. 
It deems mss'SHarv, llio comniitlee shall pivol.'i) plat, s lying iiormallv m lb.' 
consider the wh.ile of I lie machines or pro-|l'alhs of Ih. (ingerr- to pr.'v.'nt iIi.tii from 
oesses snhriiil Id for .•omiH'tilion for the engaging Hi. ir n-hi-ectiv.. coins, ..Ictro 
Ismins, and in doing so hIiiiII lake the fol- magnet).- m.s-hamsm Is-mg pr..\id.'<l 0. 
lowing mailers in coimo.-tion with each shift .inv particular one of the pivold 
one into consideration out of Ih.' palli of its com.spond- 

1 Th.. an, omit of tho lump sum or P<'nmt the last to^.'j,'. t a 

royaltv r.simred for lb.' rights ' ‘ '1 
o of .mrehaa.ee ..mt,vll..,D- i’-'crelt A Wi.-kliue of Olympia. Wimh 


4 The labor and tin: 
th.' oiKirulion and 
net Is riudy for p 
f) The cost of prodiicii 
or ..I her )iroduc( 


royaltv r.simred for lb.' rights ‘ " ‘ " , ’ '' " 

■2 The cos, of purchasing, mstallmg, Wn'klmc of Olympia. \Vash 

and ofsTating Baked Beans as a Hair Tonic. -~Wo 

3 Th.' laboi and time oooupied in hav.' always undcrst.MMl Ihal, as a did, 

operating p.)rk and lioaus was " Idling” but it ro- 

4 The labor and lime nsjuired after niained for a (’ahlornia mv.'iilor, Thomas 

th.' oiKiralion and before tb.' pro.!- H Harlldl, to (lii.l out u few yeans .vgo. 
ud Is r.udy for packing that it bail th.' pnqM'rtv ..f ‘Tilling” the 

f) The coHt of producing tho fiber, tow, hair into the head and to cans, tlial already 
or otli.'r iiroduct in place to "stick to” its support In 

(! In til.' cas.' of machiii.'s or proocsses i his patent. No ‘)2,).fH)2, Mr ItartleU 
for extractiiig and dressing the di'Si-rila'S Ins hair (onic as .onsisliiig of 
tiber, 111 .' isTceiitage of fils'r, and juirk fat, b.-ati oil and oth.'r siii'cifi.sl in- 
tow if luiv prodiici'd fnmi a given griHiients, anil descrila h -wilh great jiarti- 
weiglit of green l.'av es culantv Hi.' i-iaiking .if a very mcc edible 

7 In Hie cn-ie of nnu'lmies, tho sim- dish of baked Imuiis preparatory to I'oni- 
plicily , duraliilitv, and safety of the pleting the l.niic Thus in Hie il.'s. riptiou 
working parts forming pari of Ins patent be says "I 

After .'oiLsi.I.'ring the whole of the t-akc Hinv <.ips ef .'omriion while beaus 
applK-alioiis II. lb.' above resjiocts, the and thr.-.' poiimls of salt |>ork The beans 
coirirnilb'.' shall forthwith submit to tlio are pur-b..d.'d, an.l then b..il.'.l with the 
Honorabl.' MiriiHlcr of Agrieiilturo a for .*ighl hours, and then covered 

rciKirt showing - and bnk.sl for twclv. hours " With 

1 A complete list of all th.' applications Hml w.mld make a pretty 

r<'.m.v.sl, giving I be nam.' and a, I- «'’"<< ^atnr.lav night tea ... Boston 
dr.'ss of till' ui'ple-.'iut. Hi.' nature An Umbrella Useful wilh Big Hats. — 
and j)iiris)s< of Hi.' inaehine .ir An umbrella Hint should he popular with 
procfisa; th. luitiiic mid value of Hu> ladies wearing large hats is shown in a 
the product, Hi.' quantity pro- patent. No l,(X(S,4.')b, to Ds. (' Bair, of i 
dueed, the lump sum or royalty York, I’a The stick or staff is in sections 
require.! for the rights. Hie esli- which in.-lud.' parallel links s.. arranged ' 
mated cost of piircbiiHiiig instalbng, that while the handle |)or1.iori .>1 tho staff , 
and operating, the eslinml.'i! lalmr may ext«*nd up in front of a big haf, the i 
and time oneiipi.il in oisiralmg, links will ex*end book over Hie hat fw ! 
the^jAWtimati'd lalsir aii.i fnn • r.'- Ihal the eelit.'r of Ihe canopy of the lira- ; 
qHiirod after the o,s'ralion and ' br.'lla or parasol will be about ..vor tho 
lyefore tho jirmiuot is r.'ody for ! c.'nbT of the hat, although the parallel , 
packing, tho ostiumBMl cost of |)r.e[ links may la. adjusted into alinoment 
duoing the fiber, tow, or other i with the rest of the staff. i 


ASH SIFTING BHOVBL— C, F. HonrMAM, 
care of 'I'uttle, McArthur A Punnsbacko, BOl 
Miilllat.-r Biilkling, Taioslaif. Uleb Aaiuns the 
|iilui'l|ial ui.Js.'t* whlih th.' pr.'sent luvcntluu 
has In view am tu pruvido an apparatus 
wh.-rcin the ash and partly burned coal ara 
I is'parat.'d In th.' shovel; aud to provide meana 

J for lifting th.' shifting device above the bot- 

, tom of the ahowrt during stftliif. 

WnENClI -F r BoiwaiuHT, 18S6 Bain- 
bridge Street, Philadelphia, Pa This Im- 

provement pertains to wrenches, and has ref- 
. 'I. 'lice nioru particularly to a devluu of this 
ELtCTRicAt, P..O(.«AM cu,CK ,„„„ri„ng a iwlr Of relatively movable 

Jaws, means for adjusting the same, and 
paits n..l llalil.. .'nHlIy to g. l out of order and "irans whereby the Jaws are ri'li'aa.sl from 
.lot ...iiililiip .1. 11.11(1 a.IJUHtin. Ill of lb. parte ''ngagi'iuent with uii i.bji'it between tliem when 
I ae Is n.ail.' of an a.IoatlnK and contu. I making wrench U turned In one direction 
i.-.inb,r turning In unison with tb. mlnut.' ham, PNEUMATIC HAMMF.R— V K Iamb, IBO 
of tb.' do. k an.l .onlrolllng p. i loilb allv an- South Portland Avenue, Brooklyn, N Y 
olli.r (or.tn.t ii.akliig number for doHlng a elr- 'Hr Unes Invention relates lo pneumatic ham 
enlt to aiiuiul an alarm 'lb. IlluatratloD ia a ni.'ra, and has for its obj.sit tu provide a de- 
fa.i view of He clock ta.bable nose piece carrying the rivet set, or 

I'ljulvalent tool, and so arranged that the 
Of Inlereat to Farmera. tiose piece, when reinoved from the barrel, 

MILK I>\II (OVI'R <yv It Bctneb, .'srrloe with It the rivet set, while the Ust la 
Topa*. Cal As aoon as milk reueh.'s the lower- In turn detachable from the nose piece Inde- 
miist row 111 leili K aftei a llitl.' has accuniulatixl pendently of whether the latter be mounted 
In the cup It la .Irnln.'d off from Ita iipisT Hiir upon ttm balri'l or not 

fa..' and tilekl. a through Into the pall laslv. WIRE STRETCHER AND BPUCBB.—M. W 
gradually IIIMug th.' latter Any dirt In the cup Ccknbtt, Miami, Ti-xaa. This Inveutlon Is 
' uiinoi g. t Into th. |.all la lng retaln.'d In the f,,f on fence wire or for tying wire around 
dip, aa It lannot paae readily through the hol.'s ,, of , handled 

It the dlit happens to bo of the kind which winding shaft, having an eye and an arm, In 
which the winding shaft Is mounted to turn, 


the arm having a 
gagement with a 
when splicing tw 
with a fence poal 


L' Is made of a handled 

ft Is mounted to turn, 
free end a hook for en- 

•es, or for engagement 


O SAFETY RAZOR -A ZiLBBBaHBH, U8fl- 
Madlson Avenue. New York, N Y. The In- 
v.-ntlon refers to a new and useful lm|>rore- 
itumt In the art of safety raaors and mom 
psnieularly the Invention Involves a retainer 
or cap plate used on safety rasors, the con- 
struction of wbleh esie-clally adapts It tor 
use with blades which have been srarn down 
mure or less after botiliig or stropping 
HHADB ROLUCH,— C K SNivii.t, 178 
Waablogton Street, Bloomfleld, N. J The aim 
of this Inventor la to provide a roller arranged 
to Insure an easy and smooth running of tbu 
roller for winding np and unwinding the shade 
cloth, to aeonsely lock the roller in stopping 
position 'and to permit convenient aaaembling 
of the parts And securely bolding the aame In 

MILK I-AIL COVEH. CURTAIN BTRETCHEH-J O Holm- 

milk I AIL yovKiL ugjj Owenwood Terrace, Chicago, HI. 

llila Inveiltlan retatai to atretebera tor our- 
r. ndlly sinks Into the milk. It will drop Into the tains and antlogoua artloUw, and refera Inoro 
b..,t.im .if th.' cup and there rcraaln The cover particularly to t device of this class wbloh 
inn be disengaged and llftod gradually to dif- tompflses a frame Inrlndlng Jointed bera, a 
fiT. nt angliK thtis draining Ibe milk out of the brace member ntovably aakociated With these 
i.ip and leaving the dirt therein This requires bars, and means whereby tho bars, when eg- 
but little praetlei- The Invention Is shown tended,' are constrained to assoms pnsltlotis *4 
lu rewith as apjiiled to the pall The cover right angles with respect to ths hraee 
miiv be made of melal and of proper propor- member 

I Ions to (It thi- standard pall gjlgg FABTBNRH.— I. O. FUBUCB, S4 WBl- 

BTEERIN.l DBVII^K FOR TRACTION EN- ter Btreet Orange, Mass. The object hers M 
GINEH — W D MiLina. care of flaeo Merean- to provide a fastener wWoh can b» maunfko- 
Hie Co, Ha.o, Mont In tho present Inventton turtd Inexpensively from asj nulttbls »*- 
the improvement relates to traction enitaM and tsrlal, such at eaet metak whicta i»n ha 












LEGAL NOTICES 

^STENTS] 

U you Wt u tn'reutioti you uriilt to I 

patent you can writa Mly and traaly to Munn I 
V Co for advica in regard to tlie ^aet way oi I 
obtaining protection Pleaae eand aVetduM or a 
model oi your invention and a daaenption of 
tlie device, explaining ita operation 
All oommuBicationi are strictly eonfidential 
Our vast practice, extending ortr a period of 
more than iixty yeai-e, enahln ue in many oaaee 
to adviea in regard to utentability without any 
expense to the client Our Hand Elook on Patents 
IS sent free on request This explains our 
methods, terms, etc . in regard to PATENTS. 
TRADE MARKS, FOREIGN PATENTS, etc 

All patents secured through os are described 
without cost to the patentee in the SCIENTIFIC 
AMERICAN 

MUNN ^ COMPANY 

361 BROADWAY. NEW YORK 
Branch Office. 625 F Street, Washington, D C 

raATENTS 


{tomponiirafg 

[TV aOIM'i an ttof retpomWt for $tatemenu made <» the eomtpoadenn 
coltiin*, AnonyMotw communfeatioM cannot he conMered, but the namee af cor' 
retpondentt wiH he withheld when «o detired.^ 


P ATENTJ 

J ree reDOrl aato P«t 
H'>nk and What 


PROPOBALe FOR BRICK DORM ITORT. CENTRA L 
RTKaM HKATINO AND PpWKR PLANT Depart 
ment of tbe Inierlur, OfBoa or iDdlan Affaire, WaahtnA- 
ton. 1) C November Wll f^lad prup^i plaWr 
marked on the •lataldv of the aealed aDvaiope ‘ Pr<>- 
|WMilefor Brlrk 

arShe^Ha” j'(;ri’r^d'ian*B^«l',?iuth*MaawOn slrtei 
aeciinlatioe wltb Ibe ulans, ipectSaailons xml liisinin, 
tton, to bidden which maj beezaminecl at ibis OWre 
tbs nOoes uf the Supervisor of tionstruotlon Denvei 
Colorado, the American rnntreotor, Chloego, 111 Soleo. 
tifle American, New lark cur. the Improveminit 
Bulletin, Ulnbeapolls JJIbu , the Jcnmal, Rapid intT, 
rocih Dakutx the Bee, Omxbe, Nebr .the Culled Suies 
Indlau Warehouses JU < bloeso. ni, (it. Louis, Mo end 
Omehe Nebr , lbs Beiders and l^dan Ksobanse at 
He Hanl. Ulnn , and at the school >or fuitber iDtor- 

R atlcui xpoi; 1 I the superintendent uf the Rapid Cli; 
idlan Hohool Rapid City, Souin llakuix U K Hinke. 


Classified Advertisements 


AUTOMOBILES AND MOTORCYCLES. 

AlITOMUBILBS $5000 UP, Moiororolaa, $30.01 vp, 
^uimiitead lor on# rear, thliMfed /raicbi prepaid 


BUSINESS OPPORTUNITIES 


with a rmruinal Felling ornntaatlon. wanu lo add a new 
tlua of bultdlng mai«riiJ or ootuLruotlou tmaoialty (u 


Ni(Hi pltMkAttiir boBluaM Big demand t*Terrwhere Wiiie 
for free aaiuplr Metallic Mfg (U> , iSH N (Urk, Chicago 
I VVKNTOHM Send a cony of ynar patent to xu aod 
we will Mind y<iu our oontraoTH ouilfolDg our liberal 
manufarf uriiui offer Hor fiiriber partlraiara alflrcKi. 
Atlantic supply ('<> l/ong Branch N J 
OPKN VOK OFFEK;* Hiaiea and f arudtan ^lent 
KlKbtH five llouanhold BfHcntlAla and ota ' Mliiiary 
appivvtH] ariicie of oouiiutiiM»rtat Helling well neij 
outrluht or aUaren and (*»h In auhtlrtliu-T oompany Dale 
Mnranall i ontultliia Kngineer, (.'ueli lagOam iOcigia.nd 
A M hNDFAi’l (rUKR of 91 year# standing, a good 
MiUwt^riraiiiiitttoii and well c-tahliBbed ir^de ^rmdpal- 
•lateii d«Hliwfl one 'ir more tuticica of raerli and aaJea 
uiaaltillliy lo handle In .Nirinwjf ion with tbnir regalar 
line What Uav« yon to offer 1 AndraaaCW B Taylor* 


fart anythin*! for the poultry trad 
Hxi Mubi bo^botter than aDrtbtng 
Tu y<>ttr Idwui imo money Bend aket 


■ tor New Sexlead, lAindaa He' 


SALtt OiRsIgtitoronroTxHrbeals Pxtent Ho 
for p fi. AnonuUo wwon brxkx A monel 
tor the right msn. Ap^ to Jubn P. Jensen 
irook, ric. Co.. N B CswUj 


TteXAe IMygWPHMNTs-Biw feral eeeterd (txrden 
lends new Bnotton. the greeted •ai most proepwoiis 
mif In the euutbwcet, where relqM ere gotog bp ell ibs 
time end fortunes mtOe lo reel estate In eS^ whim 


The Technique of Clam Digging 

I N our Iamvip of Decpiulier Ittth, on unRe 
WM, we imbllnhed a letter from Mr 
Hugh N. JoiiuHou crltlclaliig our adter- 
tlaenieut headed the • Teclinliiue of Clam 
DlgCStlutf.” The advorUHeineut referred lo 
apiieared lu the game iMuiie on juiko rithl 
Dur repb to Mr. Johnaun'M letter, which 
viaa lnadvertentl.v omitted last week. Is 
as follows , 

Your criticism of “The Technique of 
Clam DlKKing" Is just — from the vlew- 
|K)iut of the I’uclllc ('oast and some parta 
of the AtIuuUc (’oast 

The sjiecleH of 'J'liprH and Haxitlomut 
tehlch flourish on the I'uclllc coast, and 
the Afyo AMwiirfo, which multltilles in 
loug-arnie<l softness on the north Atlantic 
coast, are harvested with a fork and 
bucket nt low tide ' 

1‘latnl}' the writer of the advertisement 
liad In mtud oul.v the I mus Mercrttartn, 
which, di«H|>ltu its suggestive name, Is the 
aristocrat of the clam faiidlj, the onij 
one having real gastronomic distinction 
It Is true, the soft, long-flugered clam dug 
out of the mud aiqieuls to many tastes 
when steamed and that It Is also used 
souietlnies f(u chowder, hut It never ven- 
turi's to raise Its long, humble neck in 
the presence of Its relative, the little neck 
With the assumption of suiiertorlty 
fumllhir III the New Yorker — anjliodj 
who innuages to exist In the metropolis 
for six mouths calls himself a New 
1 orker — the writer of the advertlsenieiit 
calnilv took for grante'd that the onlj 
elam worth talking about Is the lorilly 
i i nitjr Mvrccruina In New Y’ork It Is 
the clam” — the long-necked varlet'’ being 
Invariably designated os “the soft <him," 
And the 1 tnux Mfncnaria or hard 
clam, or little neck, or quiihog, Is Imr- 
lesied exactiv as descrilied In the adver- 
tisement 

The mistake the writer of the adver- 
tisement made was In assuming that this 
elnm, more or less local to u sumll part 
of the seahoard. Is the only clam He is 
a victim of Insular prejudice rather than 
of Ignorance — Knnoa 

A Mechanical Evolution and 
Smokeless Cities 

To the Editor of Scikntihl AMEBtcAN. 

No smoke on our rivers, no smoke on 
our lakes, no smoke from our fai torles. 
In fact smokeless cities, is the Immediate 
boon In store for us through tho most 
meritorious invention of the compressed- 
air internaUomhustlon engine* Uetoro 
briefly describing the prlucljile of this 
beautifully simple motor. It nia> lie well 
to give a short ri’sumf' of tho development 
of the marine engine The oldest marine 
engine and hollers I ever had charge of 
were fitted In the steamer "Windermere" 
by John Penn ft Sons of Greenwich In 
the year 1867 It was in this vessel that 
the first surface condenser, that moat Im- 
portant of all adjuncts to the marine 
engine for salt-watei service, was fitted 
by Samuel Hall The working pressure 
of steam was but 16 pounds v>cr square 
Inch, speed of piston slightly below 200 
feet per minute, and the combined 
weight of engines, condenser, pumps, 
boilers and water therein equaled one 
gross ton for each indicated horse-power 
Now the reduction of weight for power 
developed is the great desideratum for 
marine propulsion at least, and this Is 
certainly true as regards propulsion In 
air The reduction of weight for a given 
power Is most largely due to augmented 
piston speeds This speed has advanced 
during half a century from 200 feet to* 
1,000 feet a minute for Tpclprocatlng en- 
gines, and to 20,000 feet in rotary en- 
gines The other factors contributing to 
efficiency are higher ateam pressures, 
greater vacuum, and stronger materials 
Though the continuous development of 
the tri-compound and quadruple-expansion 
engines was Inaugurated by the construc- 
tion of the ‘‘Aberdeen,” built In the year 
1882 by R. Napier ft Sons, the first triple- 
expansion engines were fitted In the 
*ThB Inventton of Dr, Dtaset 


"Propontis" by John Elder ft Co., In 1874, 
their dlraeiialoua being 23 -f- 41 82 X 

42 Inches. The combination In this ves- 
sel delayed the advancement of the triple 
or multiple expansion system solely 
through the failure of the Rowan boilers 
This, however. Is no exception to the 
rule, the hollers hare always been the 
troublesome and expensive element of 
marine propulsion, and their elimination 
will tend wonderfully to simplify the 
work and responsibility In the engine 
room 

Fifty years ago the average consump- 
tion of fuel was about 6 pounds par In- 
dicated horse-power per hour._ To-(Uy this 
consumption Is reduced to one-half pound 
of fuel per horse-power hour. The fol- 
lowing table shows in chronological order 
over half a century. 


Pouivds 

1860. Steam pressures 16 pounds .. 6 
I860, Steam pressures 26 pounds with 

surface condensation 8 

1870. Compound engines 

1880. Triple-expansion 1% 

1890 Quadruple-expansion (increased 

pressure) ■ • 114 

1901 Internal-combustion engine .. H 
Ah it iiiuy aptiear somewhat remarkable. 
I may point out here that the consump- 
tion of crude oil fuel works out about the 
same, whether It lie used explosively or 
to generate ateam The space which could 
be saved for the accommodation of pas- 
I sengers and cargo In a 20-knol steamer 
by substituting the compressed-air, crude- 
oil, internal-eombustlon engines for the 
familiar steam engine or turbine Instal- 
ment, measures fully 5.000 cargo tons 
Now I venture to assert that the gfeat- 
est mechanical Invention since Samuel 
Hall Invented the surface condenser, or 
; probably since Watt devised the steam 
engine, la now afloat on our Great Lakes, 

I and Is being duplicated In that locality 
I for coast service This Is the Diesel Im- 
proved Internal-combustion motor or en- 
gine As this engine Is beautifully sim- 
ple and works with crude petroleum, of 
course without steam, it seems destined 
to quickly displace the steam turbine, and 
with It, the use of coal and steam, for 
I propulsion at least, will no longer be re- 
quired An engineer cannot witness the 
; retirement of those good and faithful old 
' servants without feelings of regret, espe- 
cially Blncc' the advent, on a magnificent 
, scale, of the steam turbine was so recent; 

, still. It seems quite apparent that their 
I (lay of usefulness Is almost over. The 
^ adoption of the steam turbine was too 
, long delayed to admit of a long lease of 
1 life, the prlimlplc of the De Laval Im- 
, pulse turbine having been clearly lUus- 
I trated more than two thousand years ago. 

The Internal-combustion engine of to-day 
^ does not weigh more than one-fifth of 
, that of a marine engine and hollers of 
I equal jiower, and when K is considered 
, that tlieie aie gawiUne engines on the mnr- 
, ket weighing not more than 2^ pounds a 
I horse-power, who shall say that Instead ot 
I being below one-fifth of the weight of 
the steam engine and boiler, the crude 
I oil combustion motor may not be reduced 
to one-tenth or less of the weight of tiie 
, steam boiler and engine instalment? 

To me U appears that the sterling 
I merit of this new invention is the beautl- 
j fully simple means of firing the charge. 

^ Instead of the fickle and complicated eleo 
I trie spark system, the crude oil Is ig- 
I nlted by a sudden and high degree of air 
compression within the cylinders. This 
device is not only reliable, but Is very 
simple, which Is of the utmost value tor 
marine propulsion at least 
Consider a steamer with large hollers, 
coal bunkers, coal chutes, coaling hatches, 
and all the paraphernalia for operating, 
olennlng, and repairing, and then try to 
Imagine all of thU weight and oompll- 
catlon absolutely eliminated, and a epaoe 
six timse as Isrge as the engine room 
thrown open tor the stowage of cargo or 
the accommodation of passengers. Well, 
this ts Just what the adoption of thw 
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With ^ iLmuH 
That MalMaF^ 
Mere Faselnaaiai 
TlwaPiettoia ,1 

W,aerjr«uclM4caiiaw«ill<»let MUUarASM 
Sectoee «« vMtMB to M tcBenvMlMMii^ 

le hB xnctoia ii e^ 1» o aBl qil .tow.be l ^l .| f | q j F» *j 
thft bMtM«r«th«i>rftctkAl«uui, tar W 
la coRbuftUy uhws qMMha«a- Th«y m A«i ihvu m tbi 
iroik«r orMttdml !■ Mch M<1; btirlw (Ik 

4om Aftd uTiilMfii* 

Joftt R«m 1 TkeM TitUft 


8U« of book! U i 1 Pkoim, i Bivr m» prMfti m * 
ftM lathdd oi M4Kr-Aa><« niw d $0^ P*P«f> p«otnM}jr Uhtft- 
tniKd wiffi in* dnain^ aad touTottM. dofabty *nd 
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cnide-oll tuotor will acoompUAta. Bear- 
InC Utla In mind, and wltb many con- 
cr«t« Axamples of tUa Ki«at tranaforma- 
tlon In arldence all the world over, I may 
venture to predict that no marine boilera 
and ateam enKinee, for the propuUion of 
ehipi, at least, will be seen anywhere un- 
der construotlon, after the Panama canal 
has experienced five years' service. 
Chicaco, 111. Joseph R. Oldhah. 

A Fatal Ominion ' 

To the Editor of Soiehtutic AuxaiOAR : | 
I want to compliment you on your edi- 1 
torlal under the heading of "A Fatal Omis- 
sion.” 1 have no Interest whatever *ii 
the Pennsylvania Railroad, bat I do feel 
a most serious Itlnnder has been made by 
New York city lu not arranaloK suba-ay 
connection with their new station I 
would like to see the press unitedly agi- 
tate the matter so that the convenience 
might be siMteully brought ais>ut, and the 
general public receive a benefit that they 
are entitled to When we consider thot 
ten million passengers were carried 
through the station the first year of Its 
existence, It Is a disgrace to the city that 
an Immediate effort for relief Is not put 
under way. 

W. F. HABrBAirrr. 
Jersey Olty Heights, N. J. 

The Current Supplemoit 

1 1 HE front iiage article of the current 
Issue, No 1877, of our BuppLEMsa^T, 
Is devoted to an illustrated description of 
the a.OOO-horse-power Hydros Electric 
Power Plant at Cannon Falls, Minnesota 
— Prof. Woodworth’s article on the 
Psychology of Light reaches Its second In- 
stallment — Frdmont’s new test for steel 
rails, which promises t» become a staud- 
ard method, Is descrttssl — An article by 
P V. Vernon deals with the Influence of 
composition and previous history of steel ' 
on the power required to cut it— Auj 
article on “Developing a Small Wat«»r 
Power Plant” should prove of special In- ' 
terest to farmers aud others located at a 
distance from city centers. — O. C. .Saw- ' 
yera, cheese expert writes on the “Manu- i 
facture of Cheddar Cheese.”— At the 
opening of the winter season an article 
on "Skis, Their Construction and T’se." 
ulll bo welcomed by many of our renders 
—A very scholarly account of "Wheels, 
Ancient and Mislem,” from the times of 
primitive man to the day of the atoel- 
spoke automobile, Is given by II L 
Heathcote — Condiments and Ktlmulants 
have their use, as well as ahuau llie} 
are discustsHi from a scientific standistlnt 
in an article derived from Prtmethcu* 

World’s Oldest Liqaear Distillery 

(CoiK'iutteit /roB poo* 

clpe to hla auocessor, who would also be 
oath bound. 

And so (^rations continued In the 
first monastery for nearly six centuries, 
when the order built another plant near 
Fourvolrle, the supply of raw material at 
the original location being exhauste<l 
The new plant was strictly eccleslastloal 
In architecture and cost nearly r>,00(»,(Xt0 
francs — all paid out of Income from the 
sale of chartreuse to the tnonoatlc orders 
in Prance, for until fifty years ago It 
was not drank by anyone except the 
French monks. It was regarded as a 
sacred beverage, and to sell It outside 
of the church was aaciilege. The mystery 
of chartreuse making and Its ijecullar 
taste were two of the reasons for Its 
popularity, which was so great, once It 
bad come Into public use, that It was soon 
shipped. In kegs, all over Europe, to be 
bottled and sold by tbe bottle or glass In 
the cafds. When the Fourvolrle plant was 
working to Its full capacity tbe output 
was 15,000,000 gallons a year. 

In making the cordial, the monks gath- 
ered the doxen different species of herbs 
which were required to give the right 
blend Those were first thoroukbly dried. 
In the storehouse, being spread out on 
the floor, and expoeed to air curreuta. 
The different herbs were then placed In 
spring water In separate vato, which were 
heated by wood flree-.thLi for extracting 
tile Jnloe. Tbe tanka wire eovered and 
tbe steeping proceea eorapled about 
twenty-four hours, when tbe Juice was 
drained off tbrougb ptpea in tbe lower 
parts of tbe eooltng vats. Next tbe liquid 
was ttstlUed, the procsees being quite 
etMiige to tiiB dtstiUatlou ot wblskey. 
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SCIENTIFIC AMEKICiN 


''Made in Geimany” 

Schulz made typewriter ribbons in a factory near 
Berlin. But he couldn’t make them quite as good as 
the imported American ribbons. At least, he found 
that stationers and office supply dealers sold more 
American ribbons than they did of his, even though 
his nbbons were cheaper. 

“ There must be some reason,” said Schulz, ‘‘why 
Germans are willing to pay more for American ribbons. 
1 must find out why.” 

Did he engage a chemist ? Did he snoop around 
in American ribbon factories, trying to find out how 
ribbons are made in America? Did he bribe woric- 
men to reveal a precious trade secret ? 

No. 

Schulz simply sent a few American ribbons and 
some of his own ribbons to the Koenigliches Material- 
Pruefungsamt - the Royal Laboratory for Testing 
Materials, (n a few weeks he received a report in 
which he was told that the life of an American ribbon 
was twice as long as his own, that the fabric of the 
American ribbon was composed of this and that 
material and had a tensile strength three times as 
great as Schulz’s, that the ink of the American ribbon 
was composed of such and such chemicals and 
pigments, with the result that its record was legible 
for a longer time and absolutely light-proof. 

This is the kind of work that the Koenigliches 
Material-Pruefungsamt does for any German manu- 
facturer. It gives expert information to him who is 
entitled to it, and at a price that doesn’t begin to pay 
for the elaborate scientific investigation involved. 
Whether it be a girder for a bridge, or a button for 
milady’s shoe, that public laboratory tests anything, 
and tells the German what he must do to make it 
better and cheaper, if possible. 

In the next number of the Scientific American we 
will publish an article by Mr. Waldemar Kaempffert, 
Managing Editor of the Scientific American, on this 
remarkable institution. 

We sent Mr. Kaempffert to Europe in order to 
study the part that science plays in German business 
and public affairs. His article on the Koenigliches 
Material-Pruefangsamt will be the first of a series in 
which new phases of German science and commerce 
and education will be revealed. 

After you have read the series you will feel that 
” Made in Germany ” means a good deal more than 
mere cheapness ; that there may be far more science in 
the cheap German penknife bought on the street comer 
than you may suspect ; that science, and not simply 
cheap labor, has made Germany a great commercial 
nation, and the German city the best-governed muni- 
cipality in the world. 

Watch the Scientific American advertising pages 
for announcements of the articles still to appear. 


Then came the bleudlng of the different 
extracts Into tlie secret composition that 
has given chartreuse the flavor and the 
exhilarating effect which haa made It 
famous This, the moat delicate procetw, 
was HUi>ervl8ed hy the director; and be- 
fore It was performed, mast* was obMerved 
to sanctify the prodnct 

It Is not generally known Uiat three 
forms of the Ihpieur were manufactured ( 


cliartreiise. which was drunk with water 
hv all the tuuployetts of the monastery, 
and was given to tlic stranger who ac- 
cepted the lusipltallty of l.a Orande 
Chartreuse for a meal 

I'litll seven ytsirs ago the CurtInislaiiN 
ke|)t up their Industry They also worked 
faiuis; hunt schiwls und churches for the 
|)enHnuts , and laid out some of the finest 
roiidw'ays In Kurois* In ItHM the French 
goveniment seined their jiroperty, forced 
out the ('urthusluus and since then have 
been making the liqueur — hut It Is merely 
a iHSir Imitation of the brew i)r0i)ared by 


Animal Intetj.ioenob Experimental 
StudloB By Edward L Thorndike 
New York- The Macmillian Company, 
1911. 8vo , 297 pp ; dlagrama. 
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Kindly knep ,vour ourrlri on MnMirate 
ot paper wbeo correttpondlne UxAlt aaeh mat- 
tert a« paten ta. tubscilptlon* b^a. etc 'Ihla 
*’•« riooilt faeltitate anawerlng your quea- 
llona, as In many cases th»» base to be re. 
tsrred to experts The full name and address 
should he given on every sheet No attention 
will be paid ro unsigned qaeries Full hints 
to correspondents are printed from time to time 
and will be mailed on request. 


time less iind less available " 
one terj Important word 
quotation from Carhnrt 
lea page 77 That Word la 


the SUD and other kinellc e 
ployed In dolna work In n 
needs, la aae/id energy .til 
becomes waste heat So tin 


The beginning df Rbbert Grant’s 

The Convictions of a 
Grandfather 

Introducing the Fred and Josephine of “The Reflections of a Married Man” 
and “The Opinions of a Philosopher,” their children, and their children’s chil- 
dren. The author deals with modern life, its problems and interests, in a 
delightfully shrewd and humorous way, touching upon all its latest questions. 

Two Half-Told Tales : An Old G^tne In the Odor of Sanctity, 

by Henry van Dyke. 

Abbey’s Last Mural Paintings, by Royal Comssoz. Illustrated 
with the artist’s additional mural decorations for the Capitol at Harrisburg, 
and with studies of individual hgures- 

The Sheep of the Desert, by Kermit Roosevelt. An account of a 
hunting trip m the Mexican Desert. Illustrated with the author’s photographs. 
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Telegraph Oatht ^ 

for a lltariMiA dau diMiption, i>y A Fr«d k Colkm 
NumcnMMaOBqualeiWnimarcarupany Uwlait Prwc 


(125H3) R .1 M. asks Why does 

silver or allvcrwnrv, wlii'u plan-d In nil ahiinl 
ntum veavil wllli l>olllDg water cume out with a 
brilliant appraiancc bk If newt I’lmae give me 
tbo reaaon A The cleanalng of allver aa you 
dp'.cribe la ail electrleal pron oh A Pi’ble 
uliTtrlr current Iv prudnoed between Mu allver 
and the rnetal pan aud a new and lii'ali sui 
fair of tile allvei la exixiwd 

I (12584) H K An argrunw^nt 

jiitifAi* njfanllng tin* fullu'ntug tiUP-aMmis uiui I 

I I ttruuid )>•' pipunod If juii lAould i{1v< nn ] 

I iiifni nuilioii rp);ncdln^ fiani<’ TVhut 1 m Hh I 


incoi^orate 


MAaON’8 NEW PAT. WHIP HOIST 

lo^t^r^aw hoUta. Kaaler^him Kl^alora.anrt nol«t ' 

IHiuard. hr VULNEV W. MANON Sc < «►.. Inr. 
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Leam W alduh aking 


wpif«Nmi' tyliudi'r .iu IndicK dlnmotiT 
tiuh Ntrokp, an Npproxlnmtt* horm p<mt' 
(HU bi* do\(Inpcd In cx|MindlnK tin *\ 
u itm trrmlriMl pn RMiro and 
h) a tondt'fiHer llii' onKlne ba-s now 1 m*( 
Kiinpound Hut the Hiinio powt'r cuiik 
ith<*on‘ili hHv » by oin-ratlnif 
A' pioRstin* cyMudor aloDt nt i, Id rui 
d otnittin^ t\u' blab pioHMiin* cyllndt’i 
Iv ad\untRir<' In UKhii; tbe two cyllndrrH 


T»'E l IGH Ti 



Preaident Finley’s “Trace* and In- 
fluence of France in the Settlement 
of America ” The romantic itory of 
the changes that have followed the 
aid French explorers -■ La Salle, 
Marquette, Joliet, and others 


glnc could he made with il alngl<> cylliidei of 

ductility or capadly foi licaltng It would do 
ull that II (ompound engine touhl do If it 
glsH'. lyllndcr wic iwsHlble to operate. Mu n 
would he no ailiantage in point ot economy In 
Cotiipovind engliicH, an a single large tyllmP'r of 
glma would do all the work of a aeries ol 
two, three, or more of a heat-abaorhlng inetHl 
like Iron, liraKK, and the like 

(12585) ABF says. I would be 

pleased to know If the coiiiblnattuu ot guvoliiie 
and cou! oil (as uwd In lampay Ip a ga»e 
line engine, will produce more power than 
gasoline alone. I'lease give B T IT. of gaso 
line, also of naphtha and coni oil, A tlnmi 
line and kerosene have different specltlc gray I 
ties, and If mixed for uee in an engine, gum 
line will tvopoiate first and leave the hesyler 
part of the coal oil for tlie last The keite 
sepe has n greater fuel value than gasoline 
lyer gallon, though very cloaely the oame per 
pound. Kerosene la a cbenpei fuel than gaso- 
Itne, both because of Its allgbtly greater heat 
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'HIS u practicfJly a new book and has called for 
the work of a corps of specialists for more than 
i years. Over 15.000 of the most useful formulas 
processes, carefully selected from a collection of 
rly 1 50,000, are contained in tins most valuable 
une, nearly every branch of the useful arts being 
resented. Never before has such a large collection of 
ly valuable formulew, useful to everyone, been offered 
he public. Tlie formulas arc classified and arranged 
ch^ters containing related subjects, while a complete 
!X, made by professional bbranans, renders it easy to 
any formula desired. 

as a Dictionary and More Useful” 
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SCIEMIFIC AMEUCiS 


ANNUAL MOTOR NUMBER 

MOTOR CARS MOTOR TRUCKS MOTOR BOATS MOTtHl CTOiS 

JANUARY MAGAZINE NUMBER OF THE SCIENTinC AMERICAN 

ISSUE OF JANUARY 6, 1912 


Although we are well past the 
dawn of the ‘ hydrocarbon age," 
we have not yet reached the 

meridian period. Elach year there rli 

are new developments making .IlN I || |l 

for the betterment of motor-dnven 

land and water vehicles. The Annual Mi 

improvements that are to be 

brou^t out in 1912 are except* 

ionally interesting and will oe 

outlmed in detail in this number. 

The following articles will appear 

Selection of a Motor Truck 

In what respect do leading 
types of motor trucks for 1912 
diifer mechanically? How can 
the owner best protect his in- 
vestment? What are the costs 
of upkeep and operation as com- 
part with those of horse-drawn ^ 

trucks ? Can truck chauffeurs be 
made of ordinary teamsters ? I 
These are vital questions to die ^ 

intending purchaser of motor 
trucks, which will be ably dis- 
cussed. 

Will Rubber Tires be 

Supplanted ? 

While tire manufacturers are doing eveiythina that is 
humanly possiUe with rubber and fabric, yet, undoubtedly, 
there is no feature of a motor car that raves the owner more 
concern than the tires. The ability <h rubber to stand up 
under the terrific shocks and wearing grind of service is a marv^ 
Hundreds of inventors have been busy at the task for years, 
no substitute for the rubber tire has yet been devdoped to such 
a degree as to supplant the standara pneumatic tire, lust what 
has been done ui tiie past, and what promises are had for ^ 
future, will be brought out in diis article. 

The New God of War — Gasoline 

In this article the prominent (>lace occupied Iw the automo- 
bile m European military maneuvers is described. In die 
Umted States the armored automobile has been entitdy neg- 
lected. In Germany in time of war evewcarin the country, 
private as well as public, is placed at the beck aiuf call of the 
Government. 

Auxiliary Uses for Motor Vehicle Enginei 

Herem are described a number of novel uses for the engine 
of a motor truck or an automobile. 

The Comparative Coat of Light and Heavy Cart 

This question is debated by a man who has made pains- 
taking and impartial companson of every detail of his personal 
expenses in connection with two cars, one a t^iical 1^ car, 
and die other a standard heavy car. 



-Makhig the Sterling 
Crank Ohaolete 

A . - » One of the most noticeabie 

A\JirPr^ AU features of the 1912 car wiS be 

/ LDUa AlviViA the absence of a Murttng crank 

. , in front of the radiator. The 

«• Nombar desirability of providrag a meuis 

for start^ tne car horn the 
driver’s seat was ei^essedyetfs 
ago, and its oecesety has beee 
— UT^ more clamorously each 

year. Now, saddody, a scow, 
of different self-starters have beeti 
developed, and the ina}onty of 
manufacturers are going to biiag 
out their 1912 can with some 
sort of a self-starting mechanum. 
The leading types sdf-starten 
will be exfdai^ so that any 
autontobile owner can understand 
than; 

Driving the Car at Nigirt 

To obtain the full value of a 
motor car, it must be available 
for service at ni^t as well at 
during the day tune. There H 

much more to safe night-iidiiig 

than a oair of pow«^ head- 
lights. There are new devriop- 
moits wbch every automohilist should know. 

The Easy Riding Car 

The pleasure vehicle has now become so standardized 
^e riding qualities of an automobUe receive much mote attoi- 
tion than heretofore. As a coos^uence, designers have been 
devoting much thought to the wrings, shock absorbers, uphol- 
stering, the balance and hang of the body, and aO the features 
that enter uito the making « a comfortable car. The pro- 
spective purchasa should Imow that the distribution ^ 
on a car IS an important factor in making it '* stick to the road." 
A badly-bal J car will possess poor traction qualities owing 
to the tendency of the rear vmeds to bounce off the rocKfsmafaoe. 
A Fertile Fidd for Inreaton 
Under this subject are detailed mao 3 riafeaiaiu devices that 
inventors have devek^jed of 1^ kv use o^-aiMandides. 
Leaaona in Everyday Motor Boat Doaipw 
The racing motor boat it very properly considered a usebat 
craft for ptesKire purposes. In the pceaent article, however, it 
is dearly brought out that die de«gn of the pleasure boat 1^ 
been materially improved by the d^dopaneiU'of raoer. 
Motor-Cycle Devdopmeata 
What is l»ng done to improve that noi^, 
wheeled vducie? Among the praimaant feitMtei for 191® 
KK footstarters, multiple jet caibweten for atower lunaiag it 
ddes, improved muroets, and floatmg atwb to aadniiMMli 
more comfortaUe. 
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SClE^^TlilC AMERICAS 


NEW YORK, SATURDAY, DECEMBER 30, 1911 


Th« Scientific Americen Publicetiona 


Munn & Co., Inc., 361 Broadway, New York 


The puTpote of thu journal tt to record accu- 
rately), limply), and intereityncfty, the tvorld'i 
progreii in icientyfic knowledge and induitrial 
achievement. 


I N ^iew of many inquiries received fioni suli- 
bcrd)crs and advertisers relative to a new edi- 
tion of tlir Kne> rlojiedia Americana and certain 
other publications issued or sold by the Anierh'anu 
('ompany or ‘ Scientific American CompiliiiK Dejan t- 
nient,” Messrs, Munn & Co , IncoriKirated, state 
that such publications have no connection whatever 
with the SciEM'im ■\m[HI(an piililishcd b\ them, 
and that Messrs Munn iS; (o , Incor|airated, have 
no interest of any sort in the business of the Ameri- 
cana Comimin or of the so-callid “ Snentihi Ameri- 
can Coinpilinjf l)(|mrtimnt " 'J’hc use of the words 
“ Scientific .Ariiernan " in (oiineclion with the hitter 
IS without the n))pro\al or consent of Messrs Munn 
A Co, Jncor|>orat( d, and notice has been served 
upon the Americana fointtanv that the use of the 
above title must be disiontiniK d 

Retrospect of the Year 1911 

Civil Engineering. 

I N niiv review of the cnRliieerlnK iirogieiw of flu* 
past .veiir, the coiiatructloii of the I’anuina Canal 
UNauines the poHitloii of iiiqxirluiice Not alone is tills 
the gri'afcst siauie cuittiieeriiiK work of its kind, liut it 
Ls notiitiic for tlie fact that It Is boinc done at on nc- 
celerallny siassl, and will he coiiipleted lout; Is'fore the 


work upon the Blaatjr utiles ef TT-foot aqueduct has 
been opened up upon many new Metkiiw ; the wonder- 
ful siphon by which the water will be conveyed beneath 
the Hudson at Rtorm King Is so far advanced that 
the vertical shafts on opiKwIte sUlwi of the river have 
lieen sunk to a depth of 1,200 feet, and tlic tiorin* of 
file connecting horlsoiital tunnel is making good 
progress The contracts have been let for the eon- 
stiiietlou of the teruiinal tunnel which will extend the 
full length of Manhattan Island at depths of from 200 
to 700 feet Moreover, the prosjiects are that w’Uhlii a 
.vear or two, Ciitsklll water will lie fed to the Croton 
reservoir, whence It will lie availalile for distribution 
ill New York Ono of the most lienefk-ent and llttle- 
nuderwtood works of the T'nIteU .States is the r€>clama- 
tloii ti.v Irrigation of arid lauds Already tliere has 
lieen Invested about slxtj million dollars in this work, 
and during tlie year it has lieen increased at the rate 
of about one million dollars iier mouth The scheme 
of reclamation Includes the construction of some of tho 
greatest dams and largest reservoirs in existence. I’er- 
haps the most notable event In this work was the dedi- 
cation of the Roosevelt dam, w'hich was celebrated on 
Marcli IMli The structure la 2S2 feet 8 inches high, 
and It Impounds siitiiclent w'ater to cover 1,284,000 
acres to a depth of one foot At the present time, 
water cun lie supplied to about one mllllou out of the 
three million acres which the completed sebenav will 
(siver Another great hydraulic work in this country 
vvlifcli has l>een advanced during the year is that of 
grading the Everglades In Florida, by which a vast 
tract of fertile swamp laud will b«> brought under culti- 
vation In the field of tirldge engineering, the most 
notable event was the letting by the Canadian Govern- 
ment of a eontrnet for the eonstructlon of a new 
Uuetiec bridge to take the phu-e of the one whicli 
fulled so disastrously a few years ago. The structure 
will be vvhut is known as tho "K" web system, and 
the eiintllevers will carry a I'ratt-truss susivended 
span, (HU feet In length Nickel steel will lie used in 
(he cantilever arms; tho suspended sivan, the auctior 
arms, and tho niemtiere immediately over the main 
pier, together with the floor ay stem, will be built of 
eaibon stiK*l. Tovvaid the close of the year the con- 
tract was let for the ooustructlon of the four-track 
Hell Gate bridge, wblch will connect the I»ng Island 
ItaDioad system with the railroad systems of the main 
land Tile most iiotiilile feature will be tho main span 
of l.uiHi f(s>t, which will l>e the longest and heaviest 
nrelied span In existence In the arch bridge alone 
will be iK.utS) tons of stwd, and It will take 7(»,<KH) 
Ions foi the whole structure, whose total length will 
be three miles 

Electrical Engineering. 

1 luring tho year, the field of electrical engineering 
has steadily enlarged Its borders. The progress has 
lieeii In the dlriictlon, not so mnch of the development 
of new inventions and applleatloiis, ns In the broaden 
iiig of the Hcojve of those already estubllsheii T'ndoubt- 
edlv, the inosi notable advance is that which has lieen 
made In ebs-tnemetallurgj and electro-chemlstTy It 
Is sulllelent here to note the liicreuslng apiillcatiuu of 
ele<>trlclty to the eb>ctrolysls of salts, the production 
of metallic aluminium and sodium, the iiroductlon of 
eiilciiiiii carbide. In all of which Industries, and par- 
tlculurlv the jirodiictluii of nlumlnliiiii the progress Is 


tneil ior ttmg du^aoce wttice,' nad 
tbird-mlt ayirtAO) Xot mttfmi and 
The utUlaatiiM ot wtter'pomn toy 
large hydrceelectric to tatltv 

advance, the most notable Work fit tke yedr 
vast dam which is being built MrOM tiie UtgabHlPd 
River at Keokuk, Iowa. The dam wUl otrtMlIMp 
seven-eighths of a mile aerom tbe rlver> r isin g 
above the river bed. At one end of tbe daiu wllBg 
the lock gutw and a power house 1,400 feet to 
In which win be mounted thirty hydraulie-«ig«^ 
units The Initial iDatallation of 120.000 tottftte-pc^ 
Is to be completed in July, 191S. A proaitoinf 
for the appHcatlon of electric power is that ot 
cnlture. It has been shown in the pegee of tfae Bopii* 
lino Amesican what possibilities lie at the very 
of the farmer in the many aliandoned mills and rek- 
volrs. some of which, by a little reeonHtrooUoB fed 
adjustment, may be turned Into central eUttOttS; fata 
which power can be furnished to surroanding taSa 
at a not prohibitive cost ■ 

Railroads. 1 

In the preceding section we have touched upon 
progress of electricity as a motive {lower for ateai% 
railroads. The protvahlilty of the snbetitution of eiec« 
trlclty for steam on the score of reduced oo«t of op- 
eration has been somewhat lessened by the extended 
Hiipllcatlon of superheat to locomotives. It now loqka 
US though suiierbeat will achieve those economtoa 
which, at least in American practice, compounding has 
failed to secure. The simple engine always poua esood 
certain practical advantages over the compound, am| 
the addition of suiyerbeat makes It iiosslble to securg 
etiual and often greater fuel economy in a ioeomo- 
tlve of the simple tyfie, than la possible in a non- 
snperbeat coniponnd. Tho increasing sppticstion of 
superheat may easily be set down as the most impor- 
tant develoimient In Jocomotlve practice of the past 
year. In spite of predictions to the contrary, the 
weight and sise of American locomotives, and, to a less 
degree, of foreign locomotives, continue to increase 
1'o-day. In the huge engines built for the Hauta Fe 
Railroad, we surely hove reached the limit. A passen- 
ger locomotive for hauling fast passenger trains weighs 
1.S8 tons without the tender. The Santa Fe Mallet 
freight lotvmotlve, with twenty-four wheels, twenty of 
which are drivers, weighs 308 tons, and with the 
U-uder, 426 tons, Its length over all being 120'/, feet 
The fatal wrecking of the Washington express on the 
New Haven road, near Brldgeixirt, when It was taking 
a crossover, baa drawn attention to the neceestty of 
making crossovers from express to local tracks longer 
and of easier cnrvHture, so that they may be taken at 
high s|iee<l w'ithont risk of derailment Notable events 
of the year wore the ojienlng of the Renuaylvanln ter- 
minal and tunnels at New York and of the handsome 
terminal of the Chlrago A Northwestern at rht(»go. 
Great {irogrees has lieeu made with the Grand Central 
terminal of the New York Central Railroad at Now 
York The excavation la nearly completed, and the 
greater {inrt of the steel work of the station Imlldlug 
has lieen erected. This terminal, with its total area 
of (19 h ucree, Is efjual in area to the four next largest 
tormina la of the world, comblued. 


dale iirodictoil In HiIh lo-qK-ol, It wtand-i aliiiimt alone 
iiinong Xiuorican otigiiu'i'i ing works of groat mugul- 
tude \c(ordiug to the lojKirt of tlio ( lilof onginior, 
tlio (iMtun dam will Ik- Hiilsbod diiiliig tho summor of 
1912, the looks lit (iatun alsait tbi' siiino tiino, tho 
looks on tlio raoiflo sldo In tlio fall of tlio saino voar, 
vv bile tlio ('ulobia out, and tlio oliiinnol oiitranoos on 
each tiooaii, will bo ioiM|iiotod liy July 1st. 1913 at 
whloli dalo oigblooii iiioiitlis l>oforo tlio time ortglu.illy 
estlmutod, sblppiiig will bo iiblo lo [luss tbrougb tho 
CHual from ikoiiii to ocoaii No\( in liniHirtaiK o Is tho 
Now ioik Stato Ibiigo ('aiiiil upon wUioli daring tlio 
year satisfai’lorv piogioss lias lus-ii nmdi- I’raotl- 
o'uUv the vvbolo of tbo I'aii'il Is iiiidoi Ooiisl ruction, and 
botli tbo ooiK'M'to woik ,it tho liH'ks anil tho work of 
ovoavntion .iro boliig piivtu'd forvvaid at a rate which 


by loajis and bounds The roflidiig of metals In elec- 
Holy Ho uotloii has been res|>onslbl(> dnrhig the jiast 
year alone for placing over one hundrofl mllllou dol- 
lars' worth of pure copper on the market In the more 
novel apiillcutloiis of electricity to tho arts, the elec- 
tric reduction of Irim ore has lieen the most iiromlnent, 
and among the several Ingenious deslgim of electric 
furiinoHiH there are two or three which give promise of 
coni|ietliig commercially with tho present gas ami coal 
fnrnaees In the field of electric lighting, the tungsten 
lamp continues to win {sipular uiiproval; and this can 
be readily understisid when we reniemlKU' that a 1(1- 
oaiidle-iiovver carbon fllainent lamp requires M watts 
for Its o|M-ration, whereas a 20<'andle-iK)wer tungsten 
luui|) demands only 25 watts. It Is gratifying to know 
that during tlie yenr the united elToits of tlie electric 


In siilU* of the activity and groat {Mvmtoe of Its 
younger coiapetitorB, the steam engine, thanks to care- 
ful study of Its principles and the best methods of 
construction, seems likely to hold its own as the prin- 
cipal {iiime mover for many years to come. The steam 
turbine, from the attitude of a competitor of the re- 
ciprocating engine, hag {lassed into the position of lu 
complement or useful ally. It is now understood that 
In the higher ranges of steam expanakm, the redpro- 
catiug engine la supremely economical, Just as the 
turbine la In;- the lower ranges The Instaltlng of a 
low-preseilre turbine between exhaust and coudetwer of 
the reciprocating eogtnea, as wc showed laat year, in- 
creased the output of the New York subway iKwer sta- 
tion 1(X) per cent, and Increased the* economy WO par 
cent Both on shore and at sea. the economic value of 


given piiiiiii-u- that witlilli ii few ve-iin time tlda uilu- 
ahle iiddltleii (e tile tniiiHinirt.itloii fiielllllen between 
the (ireiil Liiken mid llie \tlmit1e neiiboiird will lx* open 
for service The proponed I’ittnliurgli-l.nke Erie eiiiia! 
has tieen brought iigiiiu Into public iiotlee. and it la 
now [)ioiioHr‘d that Itn coni of llftv mllllou dollum t»e 
divided Ix'tweeii the thi<-e Sluten wblcli are Inferented, 
namelv, Ohio, reiiiin\lniiiin. mid Went i Irginia, the 
t-oritrol to be vented In ii iolnf eommlnsioii There has 
lieen a movement on foot lu Hiinnln to liiilld a eaiial, 
with a deiith of II feet, bolvveen (he Hhick Sen nnd 
the Raltle, utilizing nome '!iHi mlh-n of (he tx-d of the 
■\Vc8t Jtwimi and a (liouniiMd mlli-n of the bed of the 
Dnlcfier The estimated eont N S1.">0 iKHi.lKKl The 
greatest twSter-aupply {nojed In the world, namely, 
that for trTluglng the water of the ('utnkill region t«> 
New lork (•It.v, has made great advance during the 
l>ast year The Ashokau dutu Is nearing comfilotlon ; 


lighting com(>aiiles have mieceeded In {iroduclng a 
drawn-wire tungsten filament of gr*>ut toughness nnd 
dursblllty In the field of traiisiiortHtlon, electricity 
continues to be the sniirerae power for iirlwn nnd sub- 
urhaii service, and note aliould lx- made of the fact 
that the Edison storage battery cars which have been 
oiveratliig during the year In New Y’ork city have been 
giving reliable and satisfactory service Tho applica- 
tion of electric traction to steam roads is not making 
the iirogress which was exfiected when the New York 
Central and New Haven inatnllntlons had proved bow 
i;ellahle and [lunctunl ii service could Ik- given. Figures 
of cost are dilBcnlt to obtain; but, as the retiort on 
the proposed electrification of Boston suburban roads 
showed, the first cost of these changes from steam to 
electric (wwer is so great as to diaoourage inveatmanta 
of this character There Is a conaenstts of optnlon 
that the alternating-current, overhead trolley Will he 


snporbeat la coming into increasing ruoegnttloa, and 
economies ot frdib pO to 30 per cent oM more have 
been r«iH»ed in a wide variety of InatalUitkifta. An la- 
tereetlng development was made public during the year 
lu the Tesla tuitolne, whtcii eonsiota of a aerivfi of fiat 
steel disks mounted on a shaft within a castag, the 
steam being delivered at high roJoclty thie pwlphery 
of the disks bM flowing between tiMm in Spiml Datmi 
to exhaust through ports at tbelr centar. IBaate d®* 
panda upon the {iroperttes of adheahm and vlaCKmtty «f 
the steam for aeimrlng the dealred tnnim «n ^ 
shaft. A curiotm sltuaUtin haa dkveioped Jtt th» 
T'nited Btatea navy, where tbefa te an uttmlatAltlettdB 
dtsposltloa to rMura to the recipnxniiog engfnd Wi 4^9. 
drive tor our future baltlaahtpa, tartd Atttt«d9 Itig 
remtMed from obaervathm of ttig Atittim ' 

-IJddwafsf* aicd Kgfcrtgi*' 
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tiM t<uMii«« ot the •Khrtti 
‘WhMt two lAtlpe were atMiRliig In column 
npti ttMwMuld K^e* ot eruitiog. The nctlon 
lurtnMiBt ISi «« flooeider, rather precipitate. 
Me of the *'»lortli iMikota" are of a ratlier 
e; more mederu turblmw would reduce the 
to 21) per oent, and a combination of crula- 
rodntlttg engtnea and tnrblnea would, we be- 
Jtove, wipe out ^ dlffereuoa altogether, leaving the 
Wlattoe of practical advantages heavily on the wide of 
tnrbtue«engtuMl vessel, 

^ Naval Develapmst 

^ Tloward tbs dose of the year, there was moMIlaed 
p the North River, New fork, at a few weeks’ notloe, 
moat powerful llMt that ever aeaeiJubled in Amerl- 
lan waters. Over one hundred ships were drawn np 
A several parallel line* between the New York and 
«ew Jereey ehores; and that the object of the Navy 
department of popolartalng the navy by showing to 
%e peoi)le the actual ships themselves, wne achieved, 
was proved by tbe vast throngs that flocked into the 
' city from tbe sarroundiag country to wituesH tbe truly 
majestle apectade. Tbe most Imposing element of the 
di8i>hiy was tho Hne of twenty-sU battleshtps. extend- 
lug unbroken for six and u half miles, in which was 
lududed the six dreadnoughts that have l»een oem- 
{ileted for tbe navy Of nwre importance, howm-er, 
than material. Is personnel ; and the slguifloance of 
that array oould be simreCUted only by tbe naval man 
bimmif or by those who, like the writer, 'had been 
privileged to live aboard one of the eliipw of the navy 
when -the fleet was engaged in the regular routine of 
dally y Ufa, and In the supreajely Important work of 
battle practice. In dlaelpllne, morale and practical 
elflcieucy, the navy bus never stood as high as It does 
to*day. We have so retrsntly devoted a Bt»<«lal number 
^ this aubject, that it is suflldeiit fur tbe purposes of 
^h^ present review, to refer to tbe various artides In 
thot.bisoe, written by leading olBoeni of the Depart- 
ment *for the pnri’ceva of telling the iieople of tbe 
United' states Just what kind of a navy It is that we 
possess. The Ameriesn tyi»e of dreadnought, with . 
center-line turrets, and guns flrlng above the roo^s of 
adjacent turrets, has bect)me standard throughout the 
world; and the gtnnt so admirably placed are beiipc 
ai'rved so well, that we believe our ships are able to 
make accurate ahootlug at ranges that are never at- 
tempted by any foreign fleets. Tlie one greet fault with 
our navy la that it is not proportionate to the wealth 
and" responsIbUttle# of the country which It protects. 
Tbe general boirflint Washington, after a conservative 
review of oondltlons, hare decided that. In order to 
maintain a navy adequate to our wealth and popula- 
tion, wc should build four sbliM (iMttlesbIps or battle 
cruisers) every year. Our pi-escnt limdoqnate locfeose 
of two battleships per year will. In live years’ time, 
ji^e it passible for our nearest comisrtltor among tbe 
ICuro[ienti naval powers to challenge the Monroe Doc- 
trine, knowing that its streugtti tu dreadnought shliHi, 
as Ooutpared with our own, Is UK) per cent greater 
a general review of naval development, there is 
notilieable a eteady Increase }n the size of the battle- 
isfalp and tile caliber of her gunq. Tbe largeet ships 
hgve reached a dlsplacemeut of 28,000 tons And over 
'arid carry 13,5 and 14-incb guns. There are signs of 
a renctlou in favor of smaller ships, hut we doubt If 


Tke Merchant Marine. 

In any American who la possessed of a true patriot- 
ism, the subject ot tho American merchant marine 
must necessarily beget feelings of regret If not of 
positive humiliation. Year by year the flag of tills 
country becomes scarcer upon the higli seas, and it 
may truly be said that luattera have come to sucli a 
sorry jiass that unless this nation liestlra Itaclf to a 
tieuse of its duties and opiwrtunll lea, its flag uhihI 
uitimately dlsapiiear from the seven seas l.et the 
facts of total tonnage Bi>eak for tlieniseUes In ]7M». 
tbe United States possessed 124.0(K) tons of nien-lmiit 
aUlpping engaged in foreign trade In the total 

had risen to 087,000 tons Sixty jeaiw later, we led 
the world, with a total of 2.:170,0<K> tons, in 1010, the 
total had fallen to 782,000 tons, uhlcli is lait a little 
over 100,000 tons more than we had afloat at the he 
glnnltig of the ulneteentli century. The one hois-ful 
sign Is the fact tliut th»> Imiwrtance of tlie siihjcs-t N 
continuously Impressed upon the public iiiliid Out of 
tho many suggestions which are being offered fur tto* 
resuscitation of our mercliaut mnrluo. there are two 
which seem' to be practical, and would probably proo' 
to be thoroughly effective The first Is tlie Institution 
of a system of preferential duties In favor of Ainerl- 
can-hullt sbh»s and against ships flying the flag of a 
foreign country It was under Oils isdlc.v that the 
tnercliant marine of thb young reinihllc prospered In 
the' first fortv years of Ha exHteiwe, and we belieie 
that like causes would protlne** like results In the 
prieseut day. The other remedy, which Is connected 
with tbe opening of the Unnatiia (’anal, jiroiiows to 
bring nil American shlpiilng. siUlltig ls*twoou Atlantic 
and Fscifle ports by way of the Uaimma tianal, undei 
tbe regulations which protect our coastwise sbipiflng 
Ocean-going steaniahlps cntitiiiue to iucrisine tu sla<‘, 
and It Is an extraordinary fact that the increase Is at 
an Koceterating rate When tlie "Mauretania" and 
"Lusitania,’’ each TWO feet lo length, wore laiiiichod, it 
was predicted that tho limit of size had lieen reached . 
but during the year there entore<l tho isirt of Now 
York, on her maWen voyage, a aliip which Is ‘vsi.'i.j f,.e( 
In .lengtii. and which excei'dH the displacement of the 
two great Ouuarders hv fioin l.'i.iKsi to 2<MKHi ton-- 
according to the degret> of loading In addition (o her 
great alae. the "Olympic" Is notable foi lietng dilveii 
by a (‘ouihiuatlun of roclprocating engines and lur 
bines Her sts.'ed of '22 knots Is, of <vuise <-oi)8ldei'- 
ahly lees than that of the ('unarders, which iiinst le 
main the fastest of the trails Atlantic lliieih until 
such time, laissihly, as the Intornal-ooiuhustlon engine 
lias rendered a further advance in siieisl possitiie Tin 
end is not yet, however. In tills niirtter of sIva' The 
Hamhurg-Aiiierlcnn Uomiiaiiv Is building two vessels 
the “Imiierator’’ ' and a sister shlji, which are to In- 
Just under IKKt feet In length, the f'onard t’onipanj 
Is constructing the “Aqiiltanla," which will sllghtlj 
exceed POO feet; and. In answer to oiir linpili.v, tho 
leadiug otficlals of the White Star t'oinpaiiy inform 
ns that an order has Ihmmi plac<*d with the Belfast 
Arm for the ccmatnictlou of an IH-kiiot ship, l.issi 
fbet long, 100 toet wide, to he driven lij comhliied 
turbines and reciprocating engines of ri.''i,tKKi horse- 
jaiwer ’The limit on length and size Is iila<'e<l by the 
length of piers and depth of Imiiior cntiamvs, and 
before the "Olympic" could dock at New York, It was 


bine problem, will prohnMj lie deiiioiiNtialiHl during 
the coming >oar 

Internal Combustion Engines. 

In the field of prime iiiovi>rs, the luleniiil coiiiIiuh- 
tlou engine uiidoiiliK'dI.v presents (he greatesl pioiiilsi', 
both us to the wide Held of Us iipi)lle!il loll and the 
great lednclloii In space occupied and eonsuniictlon of 
fuel pci null of w oi k dime Allhougli the piodiuei- 
gas engine lias glien pi ouilslng lesiills, hotli In nifiilne 


foi liiiliiedliite deielopn 
hllltj and sliiiplli U \ of 


of fuel IST hiake horse [siwel w 
full load In addltlcm to find cs i 
great advantage that the space fo 
the holleiH and cmal luinKeis is fi 
lug OI on warsIdpM for the Installiit 


and diltv work of loaliug a ship The inosl 
inailnc llistallatiou Is that ahoind the cessel i 
now iadiig hullt liv tile ll.nniinig Vineikan I 
their tninsatlanlic sen Ice This shl)! of dn 
will la* dllveii hv twin engines, eaidi of 1 .Mli 
istvver, wUh which the sht|) Is i-viMS'ted lo di 
s|H.>e<I ot 11 to 1'2 knots 

Astronomy, 

By far the most nolewiilliv aslroiioinleiil i 
the year was the appearnnie ol tin new stai 
ered hj Kspln .Mtliou^j Ihe nova was iieliiii 
discoveied on UecenilK'i .'tlitli IPld, the jiliei 
imi} falrl} he eonsideied an Usti onoiiih ,i I i 
Iflll The star pioved to he a tvpteal nova 
^•W(•d Us Midden ,ippe,ir,in< e piol ahlv to a i oil 
tvvcMii some oih, fill in the de|illi of sp.n e 
nehnia oi cliistei of meteorie hodies 


I’lof WllHuiii Bristks I 
comet hunter, disc civ erei 
tliuty million mllc-s of 1 
lie a falrl.v cmiisplenons 


In hrightness at each snecessive relniii in a 
niarkuhle niaiinei and ht“caiise Us vaiving , 
levoUithm plovos that some other force than (1 
thin of the sue must act U|siii It In the mold 
temhei two moie csnmds were discovered, on 
Itusslan astronomc-r Bidjavvskv, and the- other 
cased Borellv's faint is-i Indie esnnet, disco 


It Will take place, so many and ao groat are the ad- 
^vantages conferred by toe possemdicin of big* units. A 
uoteiww’toy feattire la the growth In popularity of 
tiatttaoniiwre, aklpa of 28 to 90 knots ' speed, well 
ann^, well protected, and with a largo mdlus of ac- 
tion. We consider that toe weak point in the toeke-up 
of our navy Is Its lack of any ships of this class. Our 
little ^knot "ribeeters’’ and “Ralems’’ would be as 
defeiuietess In the prw wto ce of soefa veeaeis ae ao many 
Chickens tiefore a flock of hawks. They i/otild not 
dare to venture Within range of a scraeu of battle- 
crulaer scouts ; tor that would mean capture, or aiieedy 
destruction by 12 and IDJl-lnch gunit Moreover, a 
aqaadroji of 28-kDOt lattle-crulsers would prove to be 
an extremely eompUcating factor itv battle tactica, when 
ueed agalset an enemy which posoeeaed no veasels of 
tola class. Tbe destroyer holds Its own, and seems to 
Inrreuee In Impottance. Four destroyers to each bat- 
tleeblp Is a standard In Ruropean navies which we 
idiould make haste to follow. Tbe submarine is tttcreaa- 
tog rapidly in stae, offensive quality, and, moat Impor- 
tant «Sf all, In aU'keeptngiqualltieB and radius of action. 
It Im our belief that the submarine; or some modlflcatton 
.of It, will aee a development during the next decade 
which wUl poastbly enable It to challenge the preeeat 
SOBretneoy of the battleohlp. Although tbe existing 
war between Italy and Turkey le aeoossarlly, beeauM 
«( the practloal ahasnee of a modem Turkbh navy, a 
IblRtuty war, It hag served to emphaatae In a striking 
dngrea to* h^portance of the command of the eea. 
Ugly to « 0 t ai^ able to localtoe the war In TMpoU, 
la to a peMttoa to oom)Mety pceveht the senfUng 
;aiiif to aota to»r aid ao|»itoe to the Turkish 


necessary to make a temporary extenahm nf the plei 
(by permlaatou of tbe War Ih'partuient) <if UK» feet, 
which, under tbe terms of tbe permit, must Ik> re- 
moved In twelv^tnonths from the jirv-aent time From 
toe earnest days of the moderu eteamshlji, atteinjits 
hgve lieeo made to check rolling at sea. The tnnsi 
promising device to-day is that of Frahui, who has 
Installed on several vewsels antt-rollliig water tanks, 
which apparentl.v hnve done much to reduce this uu 
pleasant source of discomfort to the eea vovnger The 
most important develoiunant In marine engineering just 
now, outalde of that of Increuse of sjze. Is the attempt 
to utillxe the Internal combustion engine for pro- 
pulsion, a subject which Is trestefl at fuller length In 
the present review under the liead of tbe liiteninl 
ctinibustlon engine. Mention should lie made of (he 
effort to reconcile turbine s|>eod with iiropeller mjmssI 
by the Interpoaitlon of an iuteriuediute reducing g<>ai 
the most noteworthy of which la the Installation on 
the United States collier ‘’Noittutie," a 14-knot vessii 
of 10300 tons displaceim'ut The turbine nuintug at 
1320 revolutions per niliiiite, drives toe proiiellers at 
188 tevolutloua, through an intermediate, mechanlcal- 
radnclng gear of the Westhighouae-McAlplue t.’nve. 
Which has shewn an offlclency of 08 iter cent In a 
shop teat. Trials of this vessel are still In progress 
A sister ship to the •♦Neptune," the “Jupiter." Is lielug 
equimied with a turbo-generator, running at 2 .<Kni 
rsvbluthHia pw minute, toe power from which will bo 
transmitted to the propeller shaft with a sjieed re- 
duotlQO txf 18 to 1, and an estimated efficiency of 
tcanamtoatoa of 81 per omit Whether reduction gears 
or a so Biht na ti on itf reel p rec a ttog engines and turbinee 
ffdU lavra to be tk* bettor aototioa ot tbe marine tur- 


On Vprll 2 Mli llicn- v 
which iH.stcd alimist Ih. 
eel I list's gvi .Kliice toe ' 
In the I’aeltle Oeeaii, n 
able ns stntliiiis, for vvh 
dltlons sent to observe 


Hies full Iv lung IIS sn 
tiiick of thi' shiulow I 
few islniids vveie uvi 
•iiiiili the liiiinlier of e\ 


tilt' hrlghtm'sR of the slnis 
lug upon the clinnge lo t 
seletiluin when light fiilN < 
discovering new vnrhille-- w 
Work he was sn<e<".-lol 
Thanks to I’lof .stehliinv 
edge of sv steins Mieh as I lei 
almost liniKissllile to havi' i 


pouents, i-<'volvlng a hoot 
cular orbit In a pel lod o 
llles I’lof .M hlesliigei 
thins of 111 ' Baker and 


taiHV floni us Is (spilvaleid to jeo light ,veais 

Avisliun. 

Startling advances have been oeide in avlati 
lug the past .vi'ar In the michlle ol lainonv 
FIv flew from San Fraiitlsi-o to the eiol.sei t 
vaula," iiKMired In the harbor, and allglited i 
later returning to the shore This was the ii 
from shore to ship, and return, ever made by e 
(ConMnsMi on page ms.) 
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The Methods of Dust Extraction on Cotton-carding Engine 

Safeguarding: the Workingman’s Health 

liy J. H. Crabtree 


rp ur; 

Kl.'Mtl, , 


1 tiK* 


■IJiiK < 


mills Is liif Inmti'ly dels 
mditmiis jirt'VHllliik' IIk'I' 
lit u rcasdimlili* ti-mii. 


imiuiiKiiiiil liiiimrlaui'f In inomntliii; the 
the uoikms dm lii({ theli diilh i>ecii|>iitli>ii 
I'lt'iir the air In certain parts of tlies<‘ mills 
me time eecnplert tlie si'rlous at lent ion of 
Several selienies, inoje or less eflis-tlve. 
launched forth, hut tew ha\e Kone hejoud 
nental sIiikc 'I'he,\ aie either too e\i>ens)\e 
lurue scale 




huish 'I'lie wires thus Cleanse the cotton, cotnhlnK 
and pieparhic it for the “finnu's" which follow 

\s ear h cardimt-machlm’ has two e,t llnders. one of 
which Is 4 fis-t wide and imikes Itit) revolutions |>or 
inlmile, II follows that la a few hours the wires l>e- 
I'onie siirehaiKed with dust and short fillers And If 
thej were not strlpis'd of these the.V would he so 
s'lnttisl with lefuse that tlie nmchliie would fall to do 
Its work lleiKs- when the eaitlluK-enKlne has lieeii 
In operation for two or thrw hours the process is 
stopiied. and the two strlpiiers hrlnii: u|i n cylindrical 
hnish roM'MsI with wire hrisilea. 'fills Is placed in 


The work induces pulmonary tronbiM In aoroe men ^ 
an enrl.v a«e J 

Tho danger Is, to some extent, lultlgated where tip 
uu'n adoiit tlie precaution of holding a tuft of nleaillt 
cotton filler, pressing It lietween the lips wbUa etrtli* 
pi njt This forms an o)d-faahioued respirator (JS'lg. Lk 
which Is used dally hy men who have often proved w 
lalne. Uthcr men have rocourao to spectally-doilgwP 
reaplrators, which are adapted to fecial ontUne 
111. and presenc the month and nose from conhM 
with dust Tho fact that strippers hare sniTareV 
acutely from their occupation l«« been dedtolteli 



Fig I. Simple and primitive respirator. Fig. 2.— Fixed dnet extractors in seriee. Fig. 1— Respirator epedaily designed (or 

A tuft of cotton held between the lips. use by cotton-mill workers. 



Fig 4. ‘ Traveling extractor. ’’ with stripping brush over Fig. S.— Another form of fixed “dost sxtrsetors” series. When stripping 

the mam cylinder of the carding machine. is completed the hood is rsisod in the v4Ttlcal tube. 

THE METHODS OF DUST EXTRACTION ON OOTTON-CARDmC ENGINES 


of r. to oiliii'li dlnmctir In wnll-liovcs or wliiilow- 
Ininics ,if MU loll") |i.nts (pf 1 lie room, mid exhaust the 
Inipuii' cpi (Ill'll .III so a.. Ill I hmiite the atiiiospheie 
of till riioiii tliii'i III fpiiii times diiiln/r cueh dm 
Inisl Ih Cl iii'i ,iii il III most em (Hue rooms in Hueli a 
deciee us lo lie p.i M li Ilia I h IiiIuiIoiim to the Mlilpiaws 
ill emd-inoiiis till law lottoii is < omlssi. In muchlnes 
known as "p atiliiii; I ii,.'iiii ' ' |p\ a ni\ rhid of pointed 

W'lres iitla( Ill'll P. iiiohlin; I'l ilndi rs 

A roii III "lii|i "f (pilloii I' IKeii on the flout of 
fills iniiclillie mill ii i"iies fimn the luiek as a thick 
wiHillv hand of .Vinn wllli Hie tlheis eomhed hi one 
direction 

Tills maeliliie makes Hie IhsI seinhlmiee of ,i thread 
In the operaflons of a colloii mill Uetwis-ii Hie lap 
and flic thick ,\arn the cotton is passed o\ei the mllii 
ders eovcrei^ •'ith wires Here (In slioil llhers are 
held lietween the wires, tile dust and Miiall imitlcles 
of the eotton-plaiit are also retained lieie 'These mll- 
llona of wln*-iKiints act much like an ordinal} clothes 


eoninct with each of the cylindcrM In turn, and 
levohed at a rapid i-ite 

'i’hc hrnsli stil|>s the wires of nearh all the abort 
tlheis which clogged up the lnteTNtl«*B It also rmits 
out the dust and sticks which liavo lieen rc>ta!ned in 
tlie cotton up to Its treatment in the curdiiig-mactalne 
When tile stripplng-liriish liaa done its work. It is an 
easy matter to clean It t>y means of a hand-curd It 
cvmtuliis short fillers only; the dust has passed into 
the all of the room In dense volumes 

Here, tlien. is the sjieclttc function of the new appll- 
uiices— to pree'ent Oils dust pervading the air of the 
room. This is of gioatest Importanee to tho men who 
manipulate the lirush. Tliey must atami in close prox- 
Imlti' while the bnuh is revolving The volumes of 
dust tNiae Into their nostrll|, and mneb la unavoidably 
inhaled This involves Merlons risk to the men, and 
in time, tellg upon their phy«)ca! strength. It la, la- 
deisl. seldom that strippers are able to follow their 
eniidoy iiieut to a normal ago ot my 00 to 65 years. 


proved hj Investigations In various cotton towns where 
tietween 40 and 50 per cent have been found affected 
in varying degrees 

Fans, exhaust or Ipdranglit, have donbtlem done 
much to purify the air of carding-roonM; bnt they do 
not touch dust-clouds for some time after the dust ki 
generated. The result Is that the dust becouAea mixed 
with the air of the nmni and, after having affected 
the strippers close by, It Is diffused in the room jfwp 
orally, and traverses the area where the women and 
girls are at work cm the splnulng-franuss. TUern is a 
moderate amount of dusty material given off from the 
frame# themselves \t\ cotton mills. This la itaelf, 
however, does not occasion either IncoDveuieBoe or In- 
jury. The new methods work on different Unea from 
any before put Into practice. Bereral of these *iw 
now to cporatton, but the general prtnolpto adopted to 
to collect the dufft at the txdnt of ft« aod 

lemore It by nienos ot trunks to the axtMtotf pgitv 
the mUl-premtooe or to hmtoiied dtnfcateiiibenh 
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PI*. 6. -“Durt extraetoTM" with aatomatic ralvcia. Fi*. 7.- ‘‘PiM-table du«l extractor. ” 

THE METHODS OF DUST EXTRACTION ON COTTON-CARDING ENGINES 


,, Sereral plana arc ot work In tliu cotton dUtrlctH of 
l^ancaablrt). By one of them! (F'l* a) a dust-rccelver 
|a fixed over each cardluk-mnchlnH. Thla i« an wide 
||8 the tnachiue Itaelf and liaa an 0[>enlnK alHiut 2 
||)ch«« wide; it Iteara u Imlanced lid by which the 
#pertnre can he opened and closed at the will of the 
ntrlpper. The receiver la attached aU»e to a carrier- 
tube mnniu* to the nmlu atr-trunk In thta an in- 
ctoMed blower ntna at 1,200 to l.-TOO revolutloua i>er 
ndmii" The blower will take care of forty P) sixty 
cardinK-machlDee, and the additional tnechiuilcal iwwer 
uaed la nominal 

The taoda* opcroadi la aa followa • When the atrli*- 


IKTH place the revolvln* bruah on a cardlnK-machine, 
the reoelver-Uda of the whole aertea are closed excc|it 
the one over thU particular uiH<‘hine. Thua the total 
extiaustlnK force of the blower is concentrated on one 
machine; and when the atripidiu; Ifetrlna, the alr^ur- 
rents at»ont the at>erture are strong euouich to inithto 
the duat as It Is generate^]. The attendants i<><(ulre 
»>« ctdton tufts or resptrntora. the dust Is comidetel.v 
jtrevented from reaching their lirentlilng organa. 

Then the recelver-Ild Is closed, the brush removed 
to the next iiiachlne, another lid opeiusl, and the 
process Is reiieated throughout the Merles of flftj or 
sixty tuachlnes 


Another method (Fig -1 1 1ms l«>en de\ls4‘d, In winch 
a single tiii\eUng rcciher Is a\alhihle for eacli tow 
of car(llng-mH( hliK". In colloti mills generall.\ these 
machined aie laid In iiariillel lines of ten to fortt, 
with lnter\eulng spaces of lO to is Inelies II Is 
therefore isjsslhle to hnihl up carrior-tniM's In line with 
the machines, and uhout four feet alsive them On 
either side of the tuls'-llne a rail Is fixed to hold the 
gr<Mw<sl wheels c>f the tnnellng mi-her 
The exhaust In this arrangement is iimlntalned h\ 
a hlowet rnnnlng at alanit 1 IKKl re\olutlons per inin 
ute Ovet each cardlng-engliie K an ais^rtiire In the 
{ConlinuttI on ixii/t wh.) 


New Tide-predicting Machine 

liy M. H. Talbott 


U NOIiE SAM'H new tide prophet la a machine which 
oabetasMes all buirmii ermiivetltorM ; It is caimhie of 
doing In one duy work which formerly required the 
services of stxty-flve computers Tt was Invented by 
Mr. B. 0. Fisher, of the Flitted States Coast and 
Geotletic Survey, and Is used to predict the height of 
the water at any Instant on any date from one to two 
years In the future for every imrt In the Tinlus! States 
and seventy of the principal jsjrts of the world This 
Information Is Issued lu the form of a Issik by tlie 
Coast and Oeotletlc Survey. 

Tide predictions are Iwsed on local as well as 
nstroiHimlcul oondltlons tiuit Influence the 
rise and fall of the ocean At every jiort 
111 the world there la an Instrument whlcJi 
Indicntea these fluctuations h) a curved 
Hue on a sheet of (>ai>er. and from a long 
series of such olawrved curies computers 
have evolved the average ot each compo- 
nent at each place Tlie formula upon 
which this jMsrfected machine la based In- 
cludea thirty-seven of these couuionents. 

There are a set of gears to rejiresent the 
sun’s influence, another to take the place 
of the nKSwi, various other sets which act 
for the jilaiietary movements, and still 
other sets which speak for Uwal conditions. 

The machine hmks like a huge printing 
preas A skeleton frame of tirosa. steel, 
and Iron occupies u siiaee 11 feet long, 0 
feet high, and 2 feet wide, and from the 
dial Indicators In the front to the opposite 
end It Is a mase of wheels, geara, pallhys, 
and chalua 

There are three hundred gear wheels 
and pulleys In the machine. These are ar- 
ranged lu two main sections, one repre- 
senting the time, the other the height of 
tide. Two chains, each permanently fas- 
t«med at one end, run through each sectlou, 
and their free ends are attadied to Indl- 
catluR devicea. 

The operator beginning a set of predic- 
tions a^ets the eooantrtcs connected with 
eadi set of gears. By turning a crank he 
causeg the wheels to rtae or descend, thus 
knuttlMWlng or ahortefaing the free end of 
the chain. This vtriatton appears on tbs 
tfiltto at the ftont of tba maditne, one 
ixtMlgff idiptrlhg tKs height of water In 

a and tonliMtt the other the dgy. Innir, 
the eeennwuis. An «deo- 


trlcal device sto|m tlw machine whonever a high or 
low water Is ludtCAleil 

While the oiieratnr Is recording these figures, the 
machine Is doing a still more detalleil work ,V stilp 
of paiier 0 Inches wide and 3.s() feet long Is moving 
automatically across the face of the machine, and 
while one )i«n Is marking the hours and exact times 
of highest and lowest waters, another jien Is truotng a 
curvisl line which shows the gradual rise and fall 

The information turned out h> this uiaohliie Is 
sought by the marine eiigine«>r who wishes p> calculate 
for improvements, and the liydrogrardilc stirvevor wlm 


Is hn lug plans for future mirvcvs ns it enables him 
to know the depth and time (.f high mid low water 
on any date a year or two in adinnee 

Weighting of Silk 

I T Is much to l>e regrettwl that main iiiiscruimlous 
manufnctiireis resort to weighting or ''loading” raw 
silk In tho dielng i)roe<‘ss, to such an extent as to 
render It a veri uncertain mid treiicheions fahrb with 
a tendenei to spilt mid craok even wlioii (mofulh 
foldisl and laid awav In this dielng pioeess the 
mitnial gum of the sllkwoim is first lo 



the 


>\ed flo 
tiipplng,” I 


the hllk hy ii 
s It Is called. In 
terlal i 




rder that 
take mid 


hold the die Tills emisi's ,i loss nt weight 
which diers lime alwms sought to re- 
store, hut Insteiid of holng fontonl with 
doing this, the thrown silk Is dipped Into 
n solution of hlehlollde of till iiltinto of 


the 1 


t it 1 


than that lost in tlw stilpplni 
thiit a hnndredwolglil of silk 
stato Is often made 
even four hnndreil | 

Ing 1 


dgh 


lid 


ipleled 
m the 


leighi 


thill II give 
niimher of 
eheinleals t 


glie It 


i.ilmihle. lint destloi'- 
HImiients 

oads \i\ sti amlug si 
will weme a greatei 
md the addition el 
an iinmitiiral Instei 
that pio\e prolllahh 


A UACaStm TUAt fobktellb the tides. 


to nianiifiiotiirers, hut isisth lo cimsumers 

II is II mislakoii idea with main ihsiiiIo 
that the heavy silks are the lust mid 
most durahle .lust the reieise is tnm 
The light welglit, ot ‘'puH> d\e silks” as 
tho\ are termed, are much stnmgei nod 
more dnrahle, ns onh enough added 
weight Is given to this class of silks. In 
the d.velng, to reiilaee tlie loss In the strip 
ping ims'ws 

The use of Inferior mid destructive dn*s 
Is another method ispiall.i as common and 
tspialh as repndienslhle, hv which many 
manufacturers lm|s>8e iiiion the consumera 
In the dyeing of silk. 
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Charles Edwin Bessey 


The New President of the Atnerican Association for the Advaaoen^t of Soteaoe 


A J’TEU an atiwiica of oluht yearn the American 
Ahmoi liidoii for the Advancement of Science re- 
turns to Wnshlim-ton for Ita annual ine«‘tlnt; In llHMl 
the jii I'sldtim' otlhvr waa the clieinlat, 1 ru liemsen. who 
f.1111 f'lililcH with cooHumuiatu skill the foitaiiea of (he 
.loliiis Iloiiklns T iiheralty At the lu'esent nu>etluK a 
hotiinlst, r^ho for forty years has faithfully attended 
tlie katherlinrs of the Assradatlon, will lueslde o%er Its 
lirofcedlni^s 

Chailes Kdwln Bessey was liorn in Milton Township, 
Wayne (’uiiiitt, Ohio, on May -1st, Ills ancestry 

on his fathei s side is of Kieiich orlitln . for the Besses, 
as (he name was formerly written, were Huguenots 
who fled from their imtlve country to Kngiand and then 
ahemt dm middle of (he (dglitemith century Jaeoh Bes- 
sey eume to America, settling near Boyleslown, in 
rennsvUaula la IS'tJ his grandson Adiiah inovisl with 
Ills parents to t\ lu m> ('ounty, Ohio, where later he 
m.iiiled Miiigiiret Kllenheiger, of Oermaii <le 
seimt. and thete the sou was horn. 

\(mtig Bessev ris'cBed his earliest education 
in the piihlle schools of Ohio, and affei pie 
paring for college in the acadeiideH In Serllle 
and Catiaun he enten-d the Michigan , 'state 
Agrieultiirul t'ollege la I, aiming wlieie he was 
graduated In I Stilt witli the degiei' of BaeJielor 
of Selenee, and where t hits' \ears lati'i In- 
rts'cBetl a Mastt'r's degree Ills Intention on 
enteiing colli'ge w.is to ln'tome an etigineei hut 
lie WHS jiiBistsl to slHS'lall/,e In liotiiiA, wliuli 

ad^iee he leliietiiiill,\ at \ftei iimi h 

refleellon, on so int'oiming the piesldent he 
WHS told 'Well, Bessey, I am glad of It, Iml 
you'll ne\er he ileh,' and then a moment later. 


foituiMte In dag tinder the liifluetiee of 

Asa (!ia\ fiom ytlmm Im aetjiilied the foundii 
tIolIM of the knowledge of sNsleiiiatlC hotaiiy, 
esjieelalh In Its plillosopliU.il iispts’t 

I’lefeimeiit In those da\s was iiatuially In 
the dll ei doll of leaeliliig and in 1S7(| he was 
called It) die ehiiii of hotain in the 1 nheislly 
of Iowa where he contlnutsl for llftts-ii \ea)s, 
sen Ing also ns aedng jiresldeiit dining the 
year issiy Hi' aeei'pted a tall to a slmllai 
charge In die 1 iilversitv tif Nehriisku In I'ssi, 
where lie has since reiiiMlned, Is'lng also liead 
of the depiiitmeiil linrliig iss.h-isin tie uas 
ai'tlag eliaiieelloi of dii> niineistly, and agiiiii 
held this high ofhee dnriiig Is'lP-iiHKi and 
dining IltdT llkls He was dean of the Indus 
trial College of the T'nlveislty of Nehraska 
dining issi-l.'vss imd ngnin since JSD,'); also 
during tsss IMPl he was dean of the Collcgt* 
of I.itt'inturc, Science and Arts of that uni 
\eisity. 

■B'hlle hotaiiv lias his-n Ills favorite study 
it has not lieeii Ins only interest ; for as he 
says. “In Iowa I hegan at once to write for 
die agi ienlturul papeis, telling jieoiile how 
to |ilnnt and what to plant, telling tlierii ahout 
weeds and grasses, telling them also nlKiut Insects and 
their Imd Inihlts, for entomology was one of my studios 
at that time” He Joined the Iowa State Hortleyilturnl 
Society and ii-ad a imper on hiiriiifiil Insects, and took 
jmit In die first l''ai rimrs’ Institutes held In lovMt dur- 
ing die w Inlet of ]s7nis71 On moving to Mehraska 
Im was e(|n.illy liiteiested and at once hegan to eidU-et 
iiifoi m.itioii on the gi.isses of dm .state, rending a pais'r 
on dm Mil lec t laTore dm I'aimers' Alliance, also pre- 
seiidng jiiiiieis hefoie sneh ol ganlzatliins as the Fine 
Stoeklii eedei s .\ssoeladoii, llaliv Men’s Assimlatlon, 
Bel kae|ieis AssiHlntlon State Agricultural Assymtatloii, 
and dm Stale Tenelmis' ,\ssoelatlon 

His lltei ary iietiy It y Ims Peeii very great for hesldes 
many coiiti llmdoiis to leehnieal Journals and iiuimrs 
lead hefore Hcleiilltle orgaiiizatloas he was for years 
hotanical islttor of die \1nc7ican ^a^urlllint and has 
held a similar reladoii to Kildia He yyasthe editor of 
the Imtnnlcnl coiitrllmlioiis, most of which he wrote 
himself, that api'eaiisl In die Inter editions of the New 
T'lilversal Cvcloiiedin Also he edited MeNub’s “Mor- 
phology, I’hyslology, and Classltleatlon of riants” 
(1881) Ills prlneliial works in Isiok form are: fleog- 
raphy of #Owa (I87(t» , Botany foi High Schools and 


By Marcus Beryainin, Ph.D. 

In hoiiora, ho baa received elections to the Phi Beta 
Kappa and Sigma XI sootetlea, organixatlons In which 
memlmrahlp la restricted to those who have done some- 
thing The degrrst of Ph.P. was conferred on him by 
the I’liiveraity of Iowa In 187s and that of HIi.D from 
Iowa College In 1S118. It may also lie mentiemed that 
he Is a tnistei' of IVoane College and he Is a member 
of Ihe .SehisdniMsters’ Club 

1‘rof. Bessev Is a member of many iK'lentlflc and edu- 
catiounl swietles. as shown by the following list of 
organixatlons, in all of which he has been a prominent 
officer He Is a life member of the Botanical tkioloty 
of Aiiieileii and was Its president In lRBO-1897 ; also he 
Is a iiieiiilH'r ef the National lOdncatlonai Aasodatkni, 
serving It as vice-president In 1806; and ho la a mem- 
hi'i of the American Mlcroecoplcal Society, of which he 
was luesldeiit In UK)".! His connection with the Amerl- 
eiiii .tsHoi iiitlon for the Advancement of Science began 



phology, I’hyslology, and Classltleatlon of riants” 
(1881) Ills principal yvorks in lamk form are: fleog- 
raphy of #ewa (187(0, Botany foi High Schools and 
CollogA* (188t)> : The Essentials of Botnnv (1884); 
Elementary Botanical Exerelw's (istci. Elementary 
Botany (HKMi; Plant Migration Studies (11105); and 
SynopslB ot Plant Phyla (19o7) 


PROF. CfiARLBS K. BBSflEY 
President of the Amerkaa AsMciation for tk« Athranosmnit 
of Bctence. 

with bis election to iiieinbership at the Dubuque nveet- 
Ing In 1872 He waa advanced to tbe grade of fellow 
in 1880, and has served the Section of Botany as ehalr- 
niiin with the rank of vice-preatdent. at the meetings 
bold In ISIX), 1902, and 1908. IHs long and valued eon- 
u(>ctiou wdth this foremost scientific organlxatlun In the 
1 lilted States gained for him the well deserved recogni- 
tion of an election to Its presidency at tbe meeting held 
in Minneapolis last December 


Opinioiui and Bdkfs in Scimee 

A s selentlllc ex|)erlments cannot be reprodaced, 
authority nec«>ssarlly remains our ivrlnclpal guide. 
Ill n remarkable liook which bears the title "Opinlone 
atid Beliefs," the well-known French scientist. tiiMtav 
Be Bon shows how large a part mere hearsay plays 
In selentlllc Investigation A scientist never pub- 
lishes results which he does not suppose to be 
exact, but the influence of suggestion la so strong 
that even regarding very precise facts, an Intel- 
ligent pemon may come under an iihuritm and take 
the visions of hte imagination for realities. Oife of 
tbe most otrlkiug of this kind is the mUw^sce to 
which nearly all of the members of the Aeadesty of 
Seleaces were viettaa tbout forty years ago On -the 
faith of an eminent mathematician, the assembly In- 
serted in its proeeedlaga about a bniktred latten aup- 


poeed to be written by Newton, Fiuaml, fiteinen; 
others. These had been made ehtii«ty by 
little education and were full of vulgarttlee and 
bnt the names of their celebrated authors and 
selentut who presented them caused them to 
cepted. Most of the members had no duobta 
their authenticity up to the day when the 
avowed his fraud. When the prestige had 
the style of the letters was pronounced 
tbe same persons Who hefore bad praised tfatourYk 
The recent adventure of the N-rays Is 
typical, and hrlags out not only the Ml« of 
but also of suggestion and mental oontagton. 
have to do not merely with experhnents which |(pe 
taken as fUith by those who have no oppoTtintty te 
verify them, but also with obserratioos declared V 
be exact by a very large body of nclenttsts whu 
claimed to have repeated them. U Blondlot, a lend- 
ing professor of physics, observed, as hh 
thought that many bodies gave out »r*«cidl 
rays, which he called N-rays. These wei» 
detected mainly by their action on pbosivliol- 
escence. Their wave-length could be ntM^- 
ured very closely. What U most slmruisr ^ 
that must of the Frendi seleiitiats worktjvg 
this field repeated his experiments and sa* 
exactly what was suggested to them to sett 
For two years the Academy proceedings were 
full of reports fri>m sclenttsts etich as J 
Becquerel, Broca, and Bichat on tbe wonder- 
ful projiertlee of the rays, and Prof. D’Arson- 
val, among others, delivered lectures upon 
them The French Academy wished to recom- 
pense such an tmi<ortant discovery, and dele- 
gated a committee headed by M. Mnscart to 
make an official examination of the author’s 
researches The committee were much im- 
pressed, and thus a prise of W«,IXJ() was 
.awarded to the autlior. 

During this time, however, foreign scien- 
tists who did not ettme under the prestige of 
tlie French savanu, tried In vain to rerteat 
the experiments. Then several of them de- 
cided to go to the author’s laboratory to 
observe them. They soon fouud that he was 
the victim of a most complete illusion, for he 
would continue to make luuasnrements of tbe 
supposed dettectlons of tin- rays, even when 
the “deflecting" was surreittltlously removed. 
Tbe matter was care^^lly examined by a 
number of scientists, with the result that the 
specter of the N-rays was laid, oni-e for all 
A few years ago an assistant In Prof Upp- 
mann's lalKiratory at Paris claimed to htive 
discovered that an electrified body In move- 
ment did not deflect the magnetic needle (con- 
trary to Bowland’s experiment), a result 
which would have been of the highest Im- 
portance for the theory of electricity. The 
author was not well known, but at the work 
was done In the presence of Prof. lAppmana, 
be had the benefit of bis authority, and the 
question was discussed by physteteta until 
a foreign scientist proved that the conclusions wore 
erroneous and showed tbe reason why. In tbe case of 
the exact sciences the truth cornea out sooner or later, 
as we have to do with real measurements and (dose 
ot>8ervatloD. ..It Is not tbe same, however, for aclencot 
which are In a less develotied stage, such as medioUie ; 
here It Is very difficult to verify reenlta, for we do not 
know what effects are to be attributed to nmggeetlon 
or to the remedy Iteelf, so that tbe errors persist tor 
a much longer time. To enumerate them would b« to 
go over all tbe history of medldae and show that 
theories, remedies and reasoning change every qnarter 
of a centniy. About fifty years ago, the tMtment of 
pneumonia by blood-letting was considered in France 
as one of tbe fine conquests of medical art, and its 
value appeared to be proved by statlstica, which stwiveil 
a mortality reduced to 30 per cent Thus the rented, v 
held Its place unto a doctor who visited a homoeotialhl: 
hospital at Igwdon found that the nortallty there did 
not exceed tl per cent This was a revatation. iBstatld 
of using diluted yetmdies, tme at ail wars uaed; and 
soon the mortalt^ In France fell to th« aamo 
To-day, instoad of wsakeolng the pRtteet by 
ting, he la atrongtiMned by aHxAol atlamilattta. 
to a good eitampto of fbe tehMgto »R sthtwrt ^M^ 
^OMre is 00 need to miaiiidy tito 
ertdetR U«t tito fif 

sitosid m m ' 



SdSOinC AMESICAN 


A Laboratory for Manufacturers 

A German Scientific Institution That Tests a Manufacturer’s 
Raw Material and Products and Gives Him Scientific Advice 


t its U /tfit of 0 aories of arttclca to 

kotc the part that tvimee plapa in. Oerman iniiuatry 
commerce. The author of the article, Manaplne 
Mimor of tlut Sonorrmc Amuhjoan, vme amt to Europe 
pubUahert to etudy Herman intluatrial condi- 
Mw with thi$ olifcct in view. 

S Haxvii ui^mifactDrer ot Milk cravats found tliat 
'htM orders were steadily dlmintabloK, alttaougb the 
SMon and tbe market were both In bis favor. He 
an lnr«stl<atluu and discovered that hie cus- 
were buyl&K sUk cravats from a Prussian mano- 
at a rrlce fifty per cent .less than that at 
mic|i he could produce tliem To the Sason’a eye and 
'j^uch the cheaper cravata were as good as bis own. 
fle could detect nothing in the material that could ex- 
plain why cravats exactly the same In appearance 
should be sold at two widely different pi Ices. He spent 
S month In thoroughly overhauling hla factory He 
found that he was buying his raw material at the 
toweet possible prices, that bis wages were not lilgher 
(Itau they should lie; that bis overhead charges were 
gk>t excessive, and that his organization was good Yet 
#)e fact remained that the Prussian was underselling 
titm and was apisirently making money. 

The Haxon was an exriert In cravats— at least be 
thought he knew all about them, because be bad been 
making them for the lietter part of hla career Yet for 
the life of him he could not explain why It was iM- 
poasible for him to compete with the Pmsslan One 
day a salesman of hla suggested that It might be well 
te have the Haxou and the Prussian cravats srien- 
ttfically compared by the KoenIgItchsa Materia I -PmC' 
fungsamt— tbe Boyal Laboratory for Testing Materials 
at Oross Llchterfeldc, near Berlin. Tbe examiuatlon 
would cost but little and might explain the myatery, 
As a manufacturer, the Haxon was convlooed that be 
knew more about cravats than any aclebtlst In any 
guvernment testing laboratory, and that his trained 
eye and bis sensitive thumb were more to be relied 
ution than lenses snd chemicals Still he conaented, 
Itamples of the I*Tua8lan and Saxon cravats were sent 
to Or^MM Llchterfeldc Two weeks later he received 
n formal reixnt. Mis owu cravats were pure silk. The 
Prusatan’s cravats were half genuine silk and half 
artificial silk (nitro celluhjse) A chemist and a 
mlcrosooplst, neither of whom had ever made a cravat 
in his life, bad ih>t only discovered in an hour or two 
a deception that a manufacturing experience of thirty 
years had failed to wrte, but even revealed what 
partlculHr process bad been used in making tbe arti- 
ficial silk employed 

The Tachaieal ProUaaui of Conmerce. 

It would not Iw difficult to relate a buudrevl Instanoee 
such as tfals. all of them typical of the work done at 
the most remarkable testing laboratory In the workL 
At Gnms Llchterfelde I saw not only cravats under- 
going a rigorous scientific investigation, hut <fftalns, 
girders, 'fittl>er, textiles, wood, dyes, copper, rubber, 
itib, tytvewriter rlMxvns — almost every kind of materbil 
that Is used In our dally lives Sometlmas, as In the case 
of the Saxon maoufiacturer of cravats, the manufac- 
turer was pnaaled by a rival's success; sometimes be 
fomid himself with oxidised metal or Aided goods on 
his hands, nnable to discover the cause of tbe defects ; 
sumetlua>s lie thought ^e customs oflioers bad wrongly 
appraised his importations, because they had mhi- 
ludged tbe character of the material; aombtluies he 
wanted to know which of several raw materials should 
be employed for a Specific puitiose and was unable to 
decide himasif. 

The Hoyal Laboratory for Testing Materials works 
hand in band with the German Industrial. For a 
sum of money that roust seem slight to Americana It 
pitcaa at hU cororoand a staff of two hundred and 
twenty-two n»en. seveirty-two of whom are technically 
trained and tbe highest authorities In their respective 
dspattroenhs of acHeace These men have at their dla- 
lMM«t an etni^mettt that Includee tbe best obUtnable 
mgNllwtiw dor iegttttg aind anolyatng any given material 
I« Ofcituuiy, lodasd hi Boropa, the laiboratory la 
iWIttMed as h court of last resort in matters Invotv- 
a^plteattoa of oelenee to bustneas. it u fre- 
dincttlt &r a actenttfic roan In tbe employ of 
It tw dellvur an atMuiutely imparttal 

PtMom bl» a«n^ prodwot. InevitaWy there ts a 
iMIMlniliir u«9«KNtlBiate tfw prudueta of a rtvti 

.w BWorewfW, 


By Waldeinar Kaempffert 

every physlelat, la a government official, and, as such, 
be Is enabled to assume an absiilutety Iminirtlal iiiul 
judicial attitude toward the problem given him for so 
lution indeed. Impartiality Ui lusistod upon, nut oiil.\ 
In tbe teating and examination of umterlals, but iilso 
In the ivtirasing of the reports submitted to an appll 
cant for Information. Tbe manufsctiirer vvbo tviii use 
one of the Royal Tenting Ijiboratory’s colorlesr. opinions 
for advertising puri>oses would be miraculously In- 
genious. To restrain him, however, from ox€Toisliig 
too freely what average Ingenuity Nature has etnlowcd 
him, and to prevent him from quoting with approval a 
report which is many years old and not at all appllc 
able to bis present g»X)ds, tbe Director of the IjSlwir- 
atory refuses to Aimish certified copies of opinions 
more than one year old, and sometimes goes to the 
trouble of checking up advertlscineats In which refer- 
ence Is made to the favorable opinion of tbe Royal 
Testing I.aboratory. 

SdenttoU Whe Study Fastcry Matbods in Factories. 

In order that the Laboratory may keep In close touch 
with Induatrtal developments, members of Its staff are 
sent from Umb to' time to factovtea In order to study 
the exact manner In which textllmx cement paper. Ink, 
and the like are made. Thuo, when It was decided to 
elaborate the eiiuipment for testing caoutchouc und 
electric tuoulaturs, the exact manner In which rubber 
goods are made Industrially was carefully studied, no 
that maefainery could be designed which would enable 
a chemist or physicist to determine those facts which 
vronid be moat useful to a rubber manufacturer WImt 
manufacturer, for example, can tell definitely whether 
or not nfhber goods should be stored In moist or dry 
rooms; wbstber that room may be indifferently hot or 
cold, dark or light; whether a rnblter strip should l>e 
stored stretched or uiwtretchedl These and similar 
quaatlons Gross Ltcbterfelde will soon answer fur him 
definlteiy, aa tbe result of a long series of roost practl- 
oat experiments 

German roaoufacturers have not l»eeu slow to recog- 
nize the Immense value of a government lalsiratory 
which solves for them tlie technical problems of com- 
merce. A number of manufacturers of electric Insula t- 
Imt materials Jointly supplied the u<>cessnry funds foi 
a painstaking study of Insulating materials and of the 
Insulating properties of rubber substitutes Tbe many 
compositions submitted were tested at various tem- 
peratures to determine their readiness of manipulation 
In the factory, thrir behavior under tension, pjrslon, 
and traction; their hardnees: their ability to withstand 
exposure to weather and cbemicel corrosives When 
the results of these studiee are published tlie Ho<-lety 
of German Rleetro-Teebniclami will frame specifica- 
tions for electric insulating materials. In which for tbe 
first time some admirable substitutes for rubber will 
receive tl»«lr due. 

How very Impartial is tbe attitude assumed by the 
Laboratory Is apiwrent when It Is consldere<I that 
manufacturers of competing matortals may upis-al foi 
scientific luformation to Gross l.hditerfelde at tbe same 
time Sand-lime brick and clay brick are coiiii>etltlvo 
building materials Yet a |H>w'erful association of saud- 
Ilme brick manufacturers and an wjually powerful us- 
wxdatlon of clay brick roauufacturero simultaneously 
conaultod Groas Llchterfelde for the iiur|K)se of Itn 
proving their respective bricks Tiny c*impnraHv<> tests 
which were made proved Immensely valuable t<> Potli 
usaopiatlomi aud gave the ultimate eouaiimer a fui I at 
ter building material than be would otherwise Imve 
been able to porebaac. 

PerhajM the Laboratory has done Us most cfllclont 
work In co-operation with the technical associations of 
Germany— assocffatlous of engineers, manufacturers and 
tocbnlcal men. Thus In conjunction with the Society 
of German Cement Mennfncturers, the Ijiborntory 
conducted an ebchauative Investigation which has r»- 
suited In a acteniilc standardization of Portland 
cement, and has dbfiultely settled such nice points as 
the Influence of high temperature on concrete, the ef- 
fect of copper, lead and sine on cement, and the com- 
parative merits bf Rortiamd cement and Iron slag Port- 
land ceTOodt Sitbiiarly, In co-operation with the So- 
ciety Of German Bridge and structural Iron Builders, 
a palnsUkltig study of the strength of rivets In steel 
girders was made 

Afltndy or Pagsr aid lak. 

It must not be supposed that aU German manufae- 
toren Iwve hsM broad-aladed roiougb to submit thalr 


products to Gross Llchterfelde for npproviil. An 


diice the wholessle di 
liquid fuel so that the 


Hull may Is- umlershHid when it was dlsi'nvered that 
only a very small isTfentaKe of (leim.ui pajieis yyere 
found to answer the government's us|nlremenls As the 
result of the yyork done at Gross Lli'hterfelile the Ger- 
inaii jiaiier manufacturer tias so fai Imiiroved Ids [iiod- 
uct that rarely Indissl has he failed to fulllll govein- 
meul eoiidllmiis Oiiposition to tlie scieiitlllc liiyestlga- 
tions of Uie Latmiatory has plaee to the heartiest 

co-oiieratlon 

It was tiut natural that after pa|K>r yvas studhsl for 
the government the thousand and one Inks s<dd In the 
German market slmulil have Is'eii caiefidly amil\/ed 
and tested to deterndne their chetideal eomiHisitlon .mil 
their ahlllty to yvithstand liKht, fire, ami yyeatlier That 
InvestiKation has only lecelitly heeii eompleted The 
government cun now siss'lfj with selentllh pus'islon 
the cliniacterlstlcB of a welliilKli pel fis't Ink to la' 
used on its wellidgh ts'rfis’t papei 

The standardization of niainifactnres K thus nndi'r 
token only for the goyernmeid The L'dauatori as a 
goyernmeid Institution enfiusted with the seientilie ex 
undiiatlon of material iisi'd hy the goyeinment can dic- 
tate the rmiuliements which lhal material must fnlllll , 
hut If wouhl not set U)j stoiidnnls for the maiiufaelnre 
of articles for ordinal y consnmidion W'lien a m.inn 
factnrer nspiested the LatMuatory to deterndne foi him 
the (jimllflCHtlonH that an asphalt should haye for in- 


A Scientific Court of Last Reaort in Technical Dizputen. 


products, (iroHs Llchterfelde Is risjnlnsl hy law win 
nspiested to do so, to settle tis'hideal disputes I 
stead of yynsting time und money in askini,' the eonr 
to decide yyhelhei oi not a cold met h'is las'll larili 
out according to the spirit and the letlei, tin' di 
putants often snhndl theli ease yolnntorlly to tl 
Ijihoiutory for disi'tsion hnilder ordered <i hir; 
ipianttty of looting llh*s and s|S'i itled that lliey wi 
to be wateljiioof. When the tHes y\i're deliyeieil I 
lefused to pay for (hem on the y.'><innd that lh('\ laih 
to comiilv yyith the conditions (jf the (onti.iil II 
dispute was suhmltlisl to the Laliomloiy foi dis Kl.i 


decluresU nor bis?ause the slag yvas of llu' wmm: kind 
(as another t'X|s*rt had Inslstislt, hut Iss'aiise many 
lime mortars harden only when exposisl to the ali, 
und then only after thev have Iss'ii alleinately moist- 
oned and dried. Hence, said Gross Llchterfelde the 
core of a yvall, aa In tlie case In ipiestlon Is not likely 
to harden at all, whether or not a slag atone or good 
brick la employed 

In another case the court called upon the Ijtboratory 


SCIENTIFIC AMiUCW 


The Heavens in January 

Constellations of Southern Skies 


stnr-niui)H imlillshiMl every niontli lii tlie Siii'N- 
' Amkkran repreKent the wkv hh il iipiienrs to 
Her 111 tlie Intltiide of New t ork (npiuoxl 
() (leKPees north I iind eoiineipieiillv full to show 
1 within 4P (h'Kreeh of the Hoiilh <eh"<thil pole, 
re ilwlhle onl\ In lowei hitltinleh 
I'l the iiwiIh of oliHeliei'i In the Kontheiii pnrl 
lilted Stniei, or In mole sontlieiii eonntileH 


Jiy Henry Norns Russell, Ph.D. 

iimiw puhllHhed every mouth. The present map ia 
piirimKely iiiade to overlap tho southern itortloiw of 
theHe hv ulKint twenty degrees, to facilitate passing 
fioiii one to the other. 

'I'he tiiniillai tiHjiect of the northern heavens on a 
winter e\eulug needa little descrUitloii. 

Orton and t'unls Major blase In the soutii, with 
Algo on the hoiisou below them (Jemlnl and ttaiiia 
Minor Hie east and southeast of the ztmlth, Auriga 
dli-eitl.v oveihead, and Taurua southwest of him 'Ihe 
planets Mars and .Saturn, near together, between Tau- 
rus and Arles, increase the lirightneMs of what is at all 
times the most brilliant region of the starry sphere 

IJvdru, la*<>. and I'rsa Major are conspicuous in the 
eastern skies, Draco, Ursa Mliwtr. and Onanlopeln in 
tlie north, and I’erseus and Andronu>da in the north- 


I ii'cemlicr 1(1 

Midnight should 
toiiiiled ns iL’ hoins 1 



hoiiis .111(1 inliuiles on (he cilge, mid turn the map till 
this point Is ill the top Thin ln> ii slrnlght edge ncioss 
II so thill II pusses nlsne the (enter nt u dlstniice 
isiiinl to llie oliseiiers Intlinde (If north of the *s|ua 
tor) \s (he white circles on the niup me 1(1 degr(H»s. 
2(1 degrei'S, Ml degrts-s e(c from the iM'iitei, this cnn 
he done veil enslli 'I'he pmt of the mnji alsne the 
straight isige then leprescnls the sontheni skj , ns It 
apliears uIhuc the oliserver's liorlroii In strict iic- 
euracy, the line rcpi esent Ing the hnrliion should lie 
curved, so as to he nlioni one-third nearer the hori- 
zontal diameter of the map at the <s1gcs than at the 
tsmter; hut this too Is of small pinctlcal Imisirtaucc 
For sfntlolis south of Ihc ispiator where the south 
celestial pole^ria above the hoil/on (he stiatght edge 
should la* fteld lielow the eeiiter of the map, at a dls- 
tmice eipial to the latitude. Stars In otliei lairts of the 
Hk\ than the south may be identified h,\ the aid of the 


A CHART OF THE SOUTHERN HEAVENS 


west 'Fhe only really dull region Is In the southwest, 
which Is filled rather than illumined by Pisces, t’etus, 
and Krldanus 


Mercury Is morning star all thioiigli January. He 
Is hest seen about the Ifith, when be is nearly 24 de- 
grees from the sun Heing far south of the eijuator. 
In .Sagittarius, he risen relatively late, nlxiut A M , 
hut he can Ih* readily seen, before dawn, upiiearlng as 
a star almut as bright as Vega Venus is likewise 
inoiniiiK star In .Scorpio, rising alsiut 4 »( A M in 
the middle of the month. Jupiter is a morning star, 
too. in the same region of the sky On the {tth the two 
jdaiiets are in (*oiiJiiiictloii Venus, which is atsiut 
degrees north of JuplUT, apiiears about eight times as 
bright to tlie eye as he dt>es. hnf in the teles<*oi»e shows 
a disk little more than half as big This very great 
difference in the apiiarent brightness of the surfaces of 
the two planets does not arise from differences in their 
reflactlng power, but from the fact that Venus being 
relatively near the s«n receives al(out fifty times the 
strength of sunlight that Jupiter does 

Mars Is ill Taurus, not very far from the Pleiades, 
and comes to the merldUin nt K P. M. In the middle of 
the month. He is rapidly receding from the earth, 


being 06,000,000 miles awny on Oie 1st, sad $$,000,|to 
on the Slst and tu conseauence be dimlolaheiv stoatim 
in brlghtnesM. At the beginning of the year he is tw® 
as bright as Arcturua, and excelled only by Htrlua, bff 
at its end he 1« hardly equal to Onpella J 

Hatum is in Aries, about 10 degreee west ot MaC 
and appears alK>ut as bright as Prucyuii Hla dlstuoB 
from the earth Is so great — over iitOO, 000,000 miltyS 
Unit the forty millions by Which It iucreaaes durA 
the month makes hut a small percentage of change® 
his apparent slae and brightness. % 

tfranns is in cwnjunctlon with the sun on the llOtk 
and is Invisible througlomt the month. Neptune Is ■ 
otiposltluu on the ISth, and is well otieervable thruugV 
out tl»e month, His exact position may i>e found at(^ 
any time by interpolation between the two places : I 

h m a. deg. m. 
Dec. SI.. TST-IH-f aO.nT.2 
Feb 1 . 7g41» + 21 <1.2 
This imtK him very near 
the line drawn from t Oe- 
mliiorum to a isilnt found 
liy (Airryliig a line from /J 
tilemlnorum through «, and 
as fur again He at>poara 
us a star of magultudfe 7.0, 
and eau <mlj be seen with 
telescopic aid 
The Moon Is full at T 
A M. on the 4Ui, in her 
last quarter at 2 A. M on 
tlie 11 til, new at R A M, on 
the loth, and lu her first 
(piurter at 3 A. M. on the 
2Tth. She Is m>urest us on 
the 4tli, and farthest away 
on tb<> ITth As the full 
Mism isimes almost exact- 
ly at the tlim* of iierlgee, 
we may exiK<ct unusually 
high— and low— tides on 
and about the 4tU, 

The Moon 1« in ismjuiic- 
tloii with Mors im the 
uioniiug of Now Year’s 
D(i} and sn occultatlon la 
visible, in the morning 
hours, from points in the 
southwestern jsjrtlon of 
the T'nlted Ktates Nhe Is 
also In conjuiietiim with 
NeiHune on the 4tli, Jtipi- 
ter and Venus on Uie Ifith, 
Merciin on the ITtli, 
rrauus ou tlie llith, Kat- 
uru ou the 27th, and Mura 
ugaln oil the 2t<tb, when a 
second occultatlon may lie 
seen In the extreme north 
of this country. 

A comet, vlalble In a 
small teleocoiie, was dis- 
covered by the French aa- 
tronomer Schaumaase on 
Novemlier 30Ui. It Is mov- 
ing slowly eastward through tlie northern iiart of Virgo, 
and Increasing in tiiightness. Dn January 1st it will 
be In about Ifi hours 15 minutes U. A. and 2 degreen 
south declinatlsat, moving about 1 degree east and 16 
minutes south per day 

The first calculation of its orbit (by the dlaiuoTem 
and an associate) shows that it Is still ap[«roaching tha 
Mini, and will not reach {lerihellou till February 6th, 
at which date it will tie lOn mlHlou miles from the 
Him, and rather more distant from the earth. It will 
never to* very near usi and in conaequonce may not be 
at all conspicuous; but it will be olmervmble in the 
morning sky for some three months to come. 

Princeton Vntverslty Obaervatory. 

lAUTKaat ITniwntty in tlw Worild 

R SOI STRATTON, now complete at ColUnthla Uni* 
verit y, ihowB that the atiendanoe upon the uni- 
versity coursee f<w ^the ecbolaettc year la 7.463 os 
compared with 6,342 last year, an tncmae at did, and. 
including the extension oouraea, the ntuntor 1« only 
eight short of 8,000. This ptaoee Columhia at the hedd 
of all other unlveralttes In the world tn point df 
ottendesce, taking the placf ef B«rUi|< niMd at! 

the head taat y«ir. ' 
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Progress of Work on the Panama Canal 

Prospects of Completion by July 1st, 1913 



T HSI original eadmated date for tbe completion of 
tbe tbuuuua Canal tveh Jannary lat, 1915. Tbe work 
baa adTaaeed ao rapidly that it baa become apparent 
that tbe eanal can (w tMed at leaat a year earlter tbau 
tbto date. In order to determine tbe approximate time 
when ebtpplng could paas through, a board wen cuu- 
votted during the paat year, compoaed of those charged 
with tibe work In progreea and contemplated An- 
Honnoeiiieat waa made tbat concreting of the locke at 
Oatun would be flnlahed by June lat, 1912, and the 
locka on the Padfle aide four mouths later. Assumlna 
tliat the gates were completed by June let, 1913, tbe 
contract time, the locks would be ready on that date, 
if the opeimting machinery were Installed The Gatun 
dam. It waa eetimated, would be llniabed by tbe close 
ot the dry season 1912-1918, and If no more material, 
due to slides, had to be removed than waa estimated 
at tbe time the board met, it waa decided that tbe 
(bilebra cut would be completed by July lat, 1013 The 
exterior channels leading to tbe canal from the two 
oceans. It was found, wou'd be sufficiently advanced 
to pass such shipping that would use tbe canal, by this 
same date. July 1st, 1913 

The report of Col Oe>)rge W Goettfbls, elmlrtuun 
and chief engineer, shows that progress during the 
past year has been eminently satisfactory. At Oatuu 
locks, by tbe end of the fiscal year, tbe skeletons of 
four leaves of the gates were In iwaltlon for a height 
of four panels, and those on the enat chamber were 
completely riveted. At all of tbe Icwks, fender chains 
are to be placed QOO feet above and 230 feet below tbe 
upper and lower guard gates When In use, they will 
be raised to the surface of the water, forming a Iwr- 
rler to the puaeage of shU* When It Is struck by a 
vessel, tbe chain pays out against a resistance pro- 
vided by hydraulic cylinders. Tbe energy of a 10,000- 
ton ship moving four miles an hour will lie absorlied 
after it strikes tbe chain before it reaches tbe gate. 

Contracts for emergeucj’ or movable dame to check 
the outflow of water should the gataa bo carried away, 
have been awarded for $2,288,088, and all of these 
dams are to be completed by June 16th, 1018. Studies 
arc being made of an electrical plant tor operating the 
canal after completion, whldi contemplates a hydro- 
electric station on tlie Oatuu dam, and a steam reserve 
generating station at the Mlraflores locka. 

A scheme for lighting tbe canal has been adopted 
It contemplates the use of range lights for estahllsh- 
ing tbe direcUon on the longer tangents, and of side 
lights, spaced about a mile apart, to mark each side 
of the channel. Tlie project calls for the wnstructlou 
of 34 tower beacons of reinforced concrete, 57 lieacons, 
57 gas buoys, 7fl spar buoys, and 7 nun buoys. There 
will be two parallel sailing llmsi marked by range 
lights, which will be 250 feet ai>art , so that two iwas- 
Ing ships, if on their ranges, will lie 250 feet aiiart, 
center to center of shljis 

Atlantic Divialon, 

At the Oatun locks the cxcaiatloii has been com- 
pleted, except for a small amount nt the noitb end of 
the lower locks The concreting plant has shown great 
ethdency and capacity. The nnloadlng cables have 
handled 000,550 cubic yards of cnished stone, and 
241,858 cubic yards of sand. During tlie year, 94.5.525 
lisrrels of cement were received Into the storehouse, 
and In the same time an average of 0.08 of the eight 
3‘yard mixers furnished a total of 002,851 cubic yards 
of ooncreto. The total amount of masonry laid by the 
cunatrttctVm plant and by hand at tbe Gatun locks 
aggregated 011.1B7 cubic yards — a rate of 200.6 cubic 
jards per hour of service. The cost of tbe maaoury 
was $0.64 iier cubic yard. At the close of the year 
the masonry for tbe Gatim locks was 08 84 per cent 
completed. Over half a mllttoi} cubic yards of hack- 
fllUng was placed In tbe rear of Uie aide walls of all 
the locka. A total of 81,060 feet of concrete piling was 
construeted for the foundation; of tbe south middle 
approach wail, leading to the locks from Gatun laike 
A total amonat of 804,083 cubic yards of stone was 
crughad at tbe Porto Bella <iuarry at an average cost 
of 1,88 oents pet yard, and from Nomhre de Deos a 
bital amount of 441,919 cubic yards of sand was ob- 
tained and tVfmlported in barges to Gatun, where it 
wha tmaaterred to the stock pile, at a c<*t, in the 
atook idlag, of 1,86 cents per cable yard. 

OatmDam. 

IFhO QMub daw baa been formed by building two 
httfs eUhankmenta, and filling In the Intervening 
apaek >l69f hydnultc sluicing. Dur^ the year, on the 
«a«t portion of the dam, the embankments have been 
lAtoSd froan 9ft finit to 86 feet above mmn tide, and 
tito Ivttamtic fill boa been raised ftom 01 to T8 feet 
WWW; ptotton of the dam, the dry fill hga been 


raised from 36 to 67 feet, and the hydraulic fill from 
10 to 67.8 feet. Tbe total Increase of material, dry 
and wet, during tbe year has been 5,819,050 cubic 
yards The cost of this work has been 38 cents for 
dry fill, and 2,3 cents for wet fill. The material for 
dry fill was brought by railway from Gulelira cut, 
from the lock site, from Mindl, and from the spillway 
The hydraulic fill was obtained from alsive and below 
the dam, and was placed by five suction dredges The 
dam at tbe elose of tbe fiscal year was 74 per cent 
completed 

Work on the spillway has proceeded very satisfac- 
torily, and the concrete portion of tlie work Is 00 jier 
c«-nt completed. 

The channel between tJatun locks and the Atlaullo 
Is being attached at several p<iint8. and 423,427 cubic 
yards have been removed between the locks and the 
Mindl hills. From the excavation through the Mindl 
hills 401,511 cubic yards have Imen removed by 
hidraullc dredge, and 280,000 cubic yards of earth and 
nick have been taken out by steam shovel Between 
the Mindl hills and deep water lu the Caribbean, the 
sna-golng dredge •■CarlMs»nu,” tw'o dipper dredges, and 
three French ladder dredges have removiid 4,510,309 
cubic yards of earth and 487,03.8 cubic yards of rock, 
at a cimt of 22 cents per cubic yard The breakwater 
leading out from Toro 1‘olnt has be<‘n pushed forward 
until, at the close of tUo year, 5,305 feet of double- 
track trestle had been completed, and 359,890 cubic 
yards of fill bad been dumped from tbe trestle. 

Csntral Dfviaion— Culsbra Cat. 

In tbe central division, tbe most Important construe 
tlou district Is, of course, the great Ciilebra cut. from 
ahleh during the fiscal year over sixteen million Aiblc 
vards were exeavated, leaving, ac^-ordlng to estimates 
of July 1st. 1011, about twenty-four million cubic 
yards yet to lie taken out The amount remaining 
lias been lnch>aBed during the year by 4.070,(Kio cable 
yards, this to allow for the enormous slides which 
have develojied. In the removal of which alone during 
the year. 4,HS0,(KK» cubic yards has had to lie handled, 
which Is over 80 iier cent of the total amount removed 
from the cut during the year. The magnitude of this 
problem may be Judged from the fact that thus far 

10.767.000 cubic yards have been reuiovtsl from slides, 
and the eatlniated amount remaining Is nearly six mil- 
lion cubic yards. Col Goethals states tbat slides 
follow the excavation In places where the material Is 
left at a steeper slope than It will assiiiiie in !!., 
natural state; In which case It sloughs off until the 
natural slope Is reached, and the movement I'eases 
Experience shows that It Is only a question of time 
when these slides will cease entirely. Six of the go<id- 
slaed slides are now quiet, and there la less trouble 
generally from this cauAe than at any time since the 
si Idee began to move 

A gratifying feature of this problem Is the fact that, 
111 sjilte of tbe enormous Increase of 1,5,0911 Odd enbic 
yards of excavation due to slides, the reduction In 
unit cost, due to the splendid elllclency of tbe organizu 
tion, will wlfte out the extra cost of the slides, leav 
lug the original estimate of excavating f'ulebra snlH 
dent to cover the totsl cost of the work 

The average cost for excavation for the year was 
59 cents licr cubic yard, and at the close of the year 
the Culehra cut was 73 75 fsT <vnt completed 
Padfie Diviaion, 

The work of this division consists of the construc- 
tion of tbe locks and dams at Pedro Miguel and at 
Mirafiorss, and the escuvatlng of a channel bidween 
the locks, and from MIrafloies locks to dt>ep water In 
the Pacific. The total amount of concrete Inbl lu the 
Pedro Miguel locks at the close of the year waa 
066,066 cubic yards, and the lock was 79 4.3 jier cent 
completed. The locks at Mlraflores. rv> far as the con- 
crete work is concerned, are 10.27 per cent eoinpleteil 
As regards the channel between the locks and the 
Pacific Ocean, work has advanced satisfactorily bc- 
twsen tbe two locks, and oia*ratlons are being vigor 
oualy pushed upon the section lying between Mlraflores 
Kwhs and the JPacIfle Ocean. Tbe dredges oiwratlitg In 
the ehannel during tbe year were the 30-lncb suction 
sea-going dredge Culebra, one dipper dredge, and 
thrse French ladder dredges. They removed from the 
chauael a total of five and a half million cubic yards 
at a coat ot 35 cento per yard, leaving a total of 

4.766.000 cubic yards to lie removed, Including an 
estimate for siltage 

IWtag Loeomothres for the Gatuit Le^ 

By studying our front page engraving, It Is iioeslble 
to get a very accurate impression of tbe Gatun dam, 
with its spillway through tbe center, and of the mas- 


sive eonerote locks, through which access will lie bud 
to tbe Gatuu Isike The Gatiin locks will Ik* (huiblc, 
one st<t fill iiMcendliig itml the other for di'sceiidliig 
vessels Tiiei will Ih' III tliiee (lights, anil will lime ii 
total lift of .sr, — tills lieing tlie dlffereiiiv Is'tweeii 
the level of the suifiiee of the lake and mean tld»- 
level of the Atlsiitio nt this isilnt The bK-ks lie some 
six miles from the Atlnntle shore line, and the chun- 
nel will lie tldul up to Iho lower bs'k gales with u 
small rise and full of two fis-t — one uliove uiid one 
lielow' mean lev'el (At the Piicilie end, the use uiid 
fall Is 11 feet iilsive iind 11 feet helow mean tide 
level 1 The locks me Ihi lurgest evei ronsti iicted. 
each having ii width of llii fis-t iind ii iisuble length 
of l,d(Kl ftud Entering the ciinul fiom thi- hike shliw 
will (hid themselves giimded uguiiist niiuilng Into the 
locks hv fonder ctmins w-hleh norniiillv will He iil the 
iNdtoin of the locks hut when ii Mhi|) is entering will 
Ik* Htretclnul aeioss the surfuee As a fuitliei protec- 
tion to the gates, there will Ik‘ guard gates, plaeed 
some (llstaiiee ahead of the iiiiitn gates 'I'liese gates 
could be wreckevl hy an over-ruuiiliig ship without de- 
stroying the Integrity of the CHiial and h'ftlng the 
water out of the lake 

Should a hlg vess<‘l, iKK’omlng unmaiuigeuble enter 
vv^Ph Hiuli foree as lo enrrv nwiiv feiidei eliaiii, guard 
gates, and the main gules theinsidves an emeigeiicy 
dam Is provbksl, hy whleh the eiillaiiee lo the locks 
could he rlosvsl This dam eimslsls of a massive swing 
bridge, whleh. In vase of aeeideid, eoiild he turiusl so 
ns to He across tlio lock eiilranee From Hie over- 
spnunliig bridge a series of massive leavi>s of plate 
steel, extending eiitlrelv across the lock pi Isin would 
he lowered, gradiinllv shutting off the How of water, 
from below upward until the wall of plates exteud**d 
ulmve lake level, wheu the entrance would 1k> entirely 
cl ow'd. 

Ships will not puss through the locks under their 
own [siwer Each ship will Ik* taken in liurid hy four 
(Kiwerful electric locomotives, one off each how and one 
off each quarter The locomotives will each weigh 70, (kK) 
pounds They will Ik* driven hy (■leclrlo motors, iqver- 
ating gears which will engage u rack rail, mid tlie 
hawsers fioui the ship will l>e attached to the wind 
lasses of the locomotives, which will he pi ov idl'd with 
friction elutobes, that will prevent the diutiis sustain 
ing u pull of iiiort* thaii 25, (Kk) imumls The sills'll of 
G»e ships, when In tow of the loeomotives will Ik* iiol 
over two mill's ih'I houi 'I’he provision of tack rail 
traction, and thi* isiwor and numlicr of the Iiksiiho- 
tlves, ciimhliKsl with careful oiK’ratlou, will |ii iictically 
eliminate any risks lo the locks during the passage of 
vessels 

Preserve Your Papers ; They Are of 
Permanent Value 

B y diking a little trouble when a pnis'i first lomes 
to hand, It may he i)ri*ser\isl to foim a peimaneiit 
and valualdo addition to the reading mallei with 
wliii'h everyoue should he supplli'd \\ e fiiimsli a neat 
and attractive cloth laiard htiider which will Is- sent 
bv mail, prepaid, for $1 50 H has good strong covers, 
on which the name .Siifmifk' Amhbhan oi .Si ie.ntifio 
Amsbioan .Stippi.F mj. n I Is stanijK'd in gold ami means 
by which the iiumliers mav he sis-urelv held as In a 
iHiuud iKiok One binder mav thus be made service- 
able for several years, and wlien the siiis-esslv-e vol- 
umes, as they are eompletisl, aie hoiiml in permanent 
form, the suhscrllier ultlmatelv Imds himself fiii a 
naiderate cost. In possession of ii most vnluahle addi- 
tion to anv Ithrury, eudiraelng a wldo varietv of si'len- 
tlflc apd general luformiil Ion and timely and original 
Illustrations Save your imiiers 

To Our Subscribers 

W E are at tlie I'losi' of another year— the sWty- 
seveuth of the Soir.NTtFii AMratiAN’s life .since 
tbe suhacrllitlou of many a sulimTltaT explies. It will 
not 1)0 amlsa to call attention to the fai-t that the, 
sending of the [lafier will ts' discontinued If the sub- 
scription Ik* not rcnevveil In ordei lo avoid any In- 
terrnpthm In the receipt of the pa|K*r subscriptions 
should he renewed before the puhllcatlou of the first 
Issue of the new year 

To those who are not familiar with the SercNTino 
Amebic AN Sui*i»u;mfnt a wind may not la' out of place. 
The Scientific Amkbican Si ppiewknt isuiUlus articles 
tisi long for Insertion In the SiiiNriKii Vmvku vn. as 
well as translaUiuis from fmelgii ik*i lislleals the In- 
formation contained In whleh would otherwlsi' he In- 
accesslhle By taking the Scifntific Amfrican and 
Supplement the suliscrltier reei'lvi's the tieuetit of n re- 
ductlou In the suhacrlptUm twice 
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A Typewriter for the Blind 

J \ (if tile lii(fhl\ developed Runw 

Ilf 1(1111 h m liluiii iH'rnDiiK, tfi(> idea 
inidirnlK nin!'^ri'‘<(‘< it-iclf Ki r-iinKtrurt ai 
1 \ ||(‘\\ nil r 1 -.[MHMiilh f(ir th(‘ir uso, witb 
|li( k( ^ ^ 111, 'liked wKl. fbo charaeU'rx iti 
ini-.iil l\|ii A iiiiu'liiiie (if film ( hawt+'r, I 

hlidwM 111 (tie IK e(iiiii)anviii(; illuRtratioii, ih j 
III! iiiM'ilion (if M ( ’«v /erKUPR. of l'’ari'( 
Needlis', III siiv, when (lie ()|M'rat(ir hax 



A typewriter for the blind. 

iHMoiiie profteienl, tho niarkR uiKin the 
kesh are no lijiiKor neciesHarv , and in fact 
till' iiroM'iioii of niiied characlnra upon 
lliii ke\i i,s (lie least of tin* siH.'cial f(>atur(ia | 
niqiiiped HI a liiacliilic for the lilliul 
Wlial is lus'dcd Is sonic arraiiifi'incnt 
wliercbj I lie operator is able to ('tiis-k 
lip Ins work as he tt'H-a along and to (‘orrect 
an\ niistakos that maj iwcnr With 
this m view, the inoohine which tiaa licen 
Innil IS a noinbination of two separate 
pniiting mectianisins, lioth opt>ra1ed siniul- 
tancouslv fronn the same kcvlioard On*' 
si't of levers produces a record in raised 
cliaraclers on a pajicr cvhndcr, wlnle 
another set at the back produces tlie 
usual WTitb'M copy mwin a separate sheet 
The copy (liiis ohlained reprc'setits thi* 
ordinarv lett<‘r form os employed for 
liusiness and other purposes, while the 
record on the paper cvlinder is made in 
the sja'cial cliaracter used liy the blind, I 
consistim; of a combination of small dots 
In this wa\ the blind writer is furnistied 
on (ho one hand with a cofiy of h/s letter 
and on the ollKir hand with a means for 
rs'udmK tiis writing as he goes along 

The new ts)s'writer is not wry much 
more eoiniihcatcd than the usual form 
l'’aeh pufier roller slides along a toothed 
ruck in such a way that every lime a key 
is struck, botti carriagis movi* along tho 
dislanci* of OIK' lootli The spacing of 
the lines IS cffci (cd tiv hand by pushing 
a lever, so as to shift (he roller carnages 
one siioee The front ( am age is arranged 
(o o|K(rate llic rear earriago through a 
nid and gear cou filing The raised record 
is so filaceij (hat tlie ojs'rator can run his j 
hngers over it practically without inter - 1 
firing w il h Ins work 

Wdicii desired, the sfMseal mechanism 
for the blind can lie disconnected and either 
part of the macliinc used separately 

Springless Truck for Rough 
Ground 

rpHK ivccomfiaaiy mg engraving illus- 
* Irales a ven novel form of vehicle,! 
which b\ I he use ol eight whis'ls, dis- 
ficnscs with all springs, ttie wtieels iM'irig 
HO mounted as to eiiahlc it to travel over 
rough ground without being inat( rially 
lifted by tile obstacles ovir which it paases 
A closer examination of the engraving 
wtII reveal the construction Koch wheel 
IS mount'd in a separate fork hinged 
to the frame aliovii, The forks are con- 
nected in pairs bv links runmng from 
crank arms on each to a oommori cross 
tree As a result, should one wheel strike 
an obstacle, it would swing backward 
to clear thuol^truefion and in so doing 
would draw the cross trei backward, 
pulling Its matmg wheel forward There 
wouid thus be a co-operative asiUon bo- 


fwtH'n the two wheels in passing over the 
obstacle which would result in a practio- 
ally level running of the vehicle body 
Kiieh being the I'ase, there would bo no 
necessity for spnngs. Of course, the 
truck bodv would not run perftvctly level, 
but tin* rise and fall would be considerably 
less than with a four-wheeled truck of 
the ordinary construction As most 
of the work done m drawing a vehicle 
consists in raising it over obstructions, 
It follows that the flexible wheel mounting 
here shown w'ould call for much less 
tractive effort than is ordinarily the case. 

Novel Cotton-picking Machine 

^''HK inaelime which is pictured in the 
* aecomfianyrng engraving is not com- 
pletely automatic in its action It is pro- 
vidid with a number of pickers, each of 
whieli must be s<<|>araUiIy controlled bv 
an ofK'rator The maebine is driven bv a 
thns'-liorse-iMiwiT kerosene engine, I he 
(‘iitirc' oiiifit weighing alvoiit ,StK) pounds 
The pieki'rs operate somewliat on the 
pnneifile of the spiral screw-driver Tliey 
consist of a shaft which rotates and at 
tin same time has a reciprocal motion, 
so tliat it will alU'rnat(*ly protnidt* and 
vvitliilraw into a casing The latter inove- 
nietit IS firodiiced by means of a guide witli 
a double sfiirat groove .Vt the end ol 
the sliaft IS a finger adapted to eateh tlie 
cotton liotl and twist it out of its jhhI, 
after wlm h tin* incker is withdrawn 
within its I asing, tlie lioll is s(nppv*d from , 
the finger and earrn>d liy means of an ' 
air tiliust (liroiigli a cleaner that removes' 
any leaves or sinks that mnv adhere tht'pe- 1 
to, and deposits the (dean oolton in aj 
hag The picking finger is operated by 
means of a flexible shaft, while a sejiaratej 
tioxilile IuIm* runs to tin* picker to oonvev , 
the cotton to the cleatn'r By providing' 
individual control of tin* pickers, tho cot- 
ton mav be picked from parts of the plant 


which might be inaeoewlble to a purely 
meohanioal machine On a test with the 
cotton picker illustrated, two men being 
employed, a hundred pounds of cotton 
was picked per hour. 

Youngest Patentee of Record 

T here is no age limit to patenteea. 

Take the patent, No. 466, 06C, of D<s. 
eember 15th, 1801, to Donald M. Murphy, 
of 8t John, Canada, One might think 
from his X mark signature to the gpeciflea- 
tion that Donald could not write his n 
and he could not, for he had no book learn- 
ing, hut he did have the inventive ability 
to produ(ve a sounding toy for which 
the United States Patent Office granted 
him a patent Rut do not blame 
for his lack of schooling, for Donald was 
only SIX years old when h*' filed the applica,- 
tion, and as far oh is know-n the voungest 
applicant for patent in this or anv other 
country His picture formed a part of 
the Patent Offi(ve Kxhiliit at the Cliioago 
Worlds’ Fair in 18t>3 The tov' patented 
to him is a simple oontnvance tneluding a 
bar witli handle knobs at its ends and 
two clappi'r disks slidable along the liar 
' ho thev (MUi sound against each other and 
against the handle knobs, Sw uecom- 
' panvmg illustration 

Notes for Inventors 

Death of Thomas Hall. -Thomas Hall, 
known for his inventions in connection 
with the manufavduix* of typewriters, died 
recently at the age of 77 He won a pnxe 
at til/ Paris Exjiosition of 1807, by the 
exhibition of a keyed typewriter Mr 
Hall also invented a number of sewing 
machine attachments and an improved 
drill gnnder. He was l>oni in Philadel- 
phia, February 4tli, 1834 

Fire Arm for Stage Use. — Most of 
cannot shoot streight with a revolver 



Cotton picking machine with hand-controlled pickera. 



The springlesa track thrown on Ue aide to akov the oonpenanting wheel gear. 


designed for etotigkt ribooting, but to 
make sure of this John E|. Bannnr, ^ Mt 
Airy, N. C., has patented ■(No. 1,007,174) 
a shooting implement in the fonn of a 
revolver which has the austle end at the 



Clapper invented by a six-yeer-old boy. 


barrel closed and its bullet passage or 
bore deflected at its discharge upwardly 
and out through the top of tho barrel 
so the bullet will pass almost verti- 
cally upward. 

A Cloud Protectee for Aeroplanee. — 

Army and navy ordnance experts are 
giving much time and thought to the best 
manner of attacking airships aloft Vari- 
ous guns for flnng at the fliers have 
been invented “Is it not practicable,” 
says one of our correspondents, ” to provide 
s^mo means, chemical or otherwise, by 
which the aviator can, at his pleasure, pro- 
duce some cloud like vapor to envelope 
his machine and obscure it from the view 
of the enemy f Tho artifloiai cloud might 
ho visible, but would only form a large 
target w hilo the machine, the real obj^ 
live point of tlie firing linos, would form 
only a small rmrt of the target, decreasing in 
profxirtion to the size of the cloud tho 
prospctct of being struck by tho pro- 
jectiles. ” 

Color Changing Flaming Arc Lamp.— 

Color effects in arc lamps are sought by a 
patont, No 1,«)7,8C«, to Chas. W. Hill, of 
Ijilcewood, Ohio, assignor to National 
('arbon Company, of Cleveland, who pro- 
vides an eioefrode for flaming arc lamps, 
in different ixirtions of which are incor- 
porated different substances, adapted as 
they volstilize, to give to the arc stream a 
characteristic color, thus imparting a 
Hucoeswon of color olianges to the arc as 
the <<l(>ctrodo is oonsuraod 

Prevents Hen from Setting.- -Setting 
hens are proverbially pondstont hut Vem 
M. Osborn, of Ix)s Angeles, in patent. No. 
1,008,060, furnishes a i>oke like device 
which ho straps on the hen showing setting 
prooliv'ities, the device being jHovided 
witb-st pair of legs which project down in 
front of the hen's legs so that sheoannot 
assume her usual posture on the eggs. 

A Hewitt Vapor Cenverter.— Peter 
Cooper Hewitt of Ringwood Manor, N. J., 
has securod a patent. No. 1,007,094, for • 
vapor reotifler in which a container has a 
eonducting ‘reaepta,cle with hollow amaa 
extending from it and conducting eape, 
constituting the terminals of the arms 
and forming the main positive eleotrodes 
of the apparatus, while the negative clno- 
(rode is oontainod in the receptacle. 

A Mkiti-Uade Safety ttpaoT.—A voMr 
described in patent No. 1,007^7, grontoS 
to Awl Anselin Coclsoa, of InbldebO^r 
Kansu, hk* » euit^ and a Uodd gnud. 

A oMrier « linatbOT of ib 

cev^% mpaati^ in the euiiig u thm* 
wty one of the Wodw wJaoh nr* . 
ably and yieldingly mounted Jp ihe.oM^ • 
may be brought Into dpoiitive poiutm 
relative to gnord. ! 
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place withoat tbe ot a aprtag buw or other 
devlcua 

BLBCTKIC XrMK SWITCH —C J Lindr 
waU>, si 3 Dean Bulldlog, South Reod. Ind 
An object here la to proridr a device which In 
controlled by clock-work, and which may he 
aet to cloae a circuit at any pn detcrmliu-d 
time, and to open the »ame eubei-qucntly at 
any predetermined time A further object 
la to provldo a devicu In tbe nature of an 
ImprovaioeBt to an ordinary clock for avcom 
pllaUng the dosing and opening of the awltch. 

or I m i srew t to Pamiera. 

COW t'TANCHION --F A lliii .ndaor, Uox 
as, Belmont, N Y Thla Invention relate, gen- 
erally to cow atanchtona, and more particularly 
It Involvea an Unprov<v] form of atnnchlon hav- 
ing meana whereby the movable bar In tin 
atanchluD may be locked and unlocked The 
atanchlon hai an Improved locking mean, 
whereby the movable bar may be eaally and 
quickly brought to either oi>crBtlvu or Inoper 
arivo position 

auxiliary Pl^ANTlCU -A K Balowin, 
car* ot Hogera and Baldwin Hardware ('o . 
RprlngAeld, Mo Tbti aceotupaoolng llluatra 
lion ahowa a aids view of a planter eoiistructed 
and arranged In confurmlly with thi' pp'aent 
Invention, pictured In conjunction with an In 
dependent hauling truck I'll!' advautsg< la 


wUl not anally collect dirt, and which may be 
1 aaaily claanad It la bandied In the aame man 
Q«r aa an ordinary comb Aa tbe teeth paaa 
through (he hair, tbe briatlea amouth the hair 




rOMR AND BBUBK 


both In front und In-blnd the teeth Eltlier wt 
of briatlea may he iiaed alone by ioellnlng the 

Udiv a slight ponton of the length of the 
teeth extends below the briatlea 

(JUITAK--A Hiiuuno. IJOI Lynd Avenue 
High Bridge, Bronx, N Y Tbe Invention re 
latea generally to stringed mualrHl hialrunientn 
and more particularly It Involves an improved 
construction of body of a guitar From tlio 
engraving It will he seen that the bridge is 
supported entirely by the sounding board 
living out of contaet with the top of the Imdy, 



UUIIAB 


thla construction affording iin Increase In 
Miluoie and an Improvement In the tone of 
the soundB since the free vibration of tin 
hoard Is not ldti'rfen*d with In any way by 
the hands when plavlng, the vibration of the 
slrluga Is transmitted directly to tbe sound 
Ing hoatd and none of the energy of vibration 
Is dlsslpatecl In through contact with the body 
since the bridge reats on the sounding boai-d 
I'NSINKABLE BOAT-, I Hantokei- P I) 
Box, 1(47 Ashury Park, N J Tho fraun Is 
eoiistructed of hard ruhls'r and la coveriNl with 
sheets of rubber or ruhlier cloth lu siKh a 
wav iia to form Independent sir tight compart 
inents. Inflated to increaw' Ihc iHiats buoyniK i 
Klaatlcltv of materials used enables (he atruc 
lure to Incur severe blows and shockH. ts-eaiisi 
when subjected to rough uaag> , the boat will 



obvious, as It eoahles the planter to Ih' iisihI 
Id conjunction with any other snitabli ftrni 
Implement Aa an Instance, it will hi- con 
crlvsid that to attach a planter thus lOiistruitrd 
to follow gang plows or harrow a would serve 
to shorten the operation of prcparlDg the Held 
by juat so much time, cost and lajgir us would 
be needed to plant the field after the Ix-d has 
been prepared, aa la the present custom 

OfilwiMrBl Interest. 

ADJUBTABLK BRAt’KET- P White, Ififl 
Academy Street, lA>ag Island CTty, N Y lYils 
Invention relate* to a form of bracket for 
scaffolding, more particularly adapted for use 
by tllo setters on aloplug conStructlobs Tbe 
objects of the Inventor are obtained by eon 
atroctlng a bracket of a general triangular 
iltape, havlag aa adjustable hook depending 



AihrugTAiu.R BSAPKrr. 


froMi one end tp It over a metallic framework 
ot aa ontnlkhed root, poklttonlng two of these 
brachata apart on the root and cofinectlng the 
HUtoe hr a aeaatHag of l)oard or boarda to form 
a Ma«Uy oowtracted hraeket. The porepectlve 
How bHiaMth abowi an embodiment of the In- 
if«#^ aptiiMf to a too* conatructlon 

AWD J. Hopb, Tunica, 

ItljM. Thla tnvaattoa la an improvement in a 
poato awJ broah, and tha aln\ la tbe provtslon 
at -a. alWpie, oompiKia aa4 cheaply eonetructod 
W toaettphe of both inatru- 
pMii '*» iltoto toc«» enffbavlhg, whleh will 
‘ti»."4i|li|tiiW a? jwag partied to the poetet. 


KNHINKAUI-I- uoat 

vh-ld Insiesd of liri'skliig as M might In iss- 
I’liiiimoii msleiial, such ns wood or Iron, win- 
I inploM'd Till ohjiit of Ihc Inventor Is tn 
liroduii- a vessel whleh will tie lighter fasti r 
niid better Hhh to resist demngi’ thnii snv 
otlii-r vessels of the Nttm* deserlpllon The 
eugiavtng shows n side view of tbe framework 


Hardnarc aud Toola. 

LAWS' Till MMINH VI TACHMKNT --W P 
Hli.u I'liarleapiu, 111 It Is the purpose In 
this Invention to piovlde a lawn tilinmtug or 
edging attachment of novel form and design 

of an ordlnnry lawn mower, an pictured lu 



PAWN TOIMMinO ATTACHMBNT 


the ai-vompanying engraving, and when In 
position may be efflclenlly oporated, with a 
ininiiiiuui of time and labor required, to cut 
off all grass projecting outward over the edge 
or border of a grass plot and to trim the 
faie of the turf or sod In a uniform and 
symmetrlrsl manner The devlco may In- 
operatRd by an unskilled operator, j 

SAFKIT HiMiK - H lakNOE. care of Hugo 
Lange. Ukanogan.Wasli Tbia device la adapted 



BArHTr UOOK 


to carry a load of orsnes, qr used ha a bar- 
haaa hook or other Taadlly-rsIsMabte conDvot- 
Ini dAvke luttwble ftVr oartrlag a toad or r»-' 


stating a strain To this end the bonk in 
general comprlaes two hook members plvoliid 
together to awing to and from each other, one 
of the hook memlx-rs having a gate adapted, 
when the hook membera are closed and locked, 
to awing Inwardly and pi-niilt the ln«erlloo und 
removal of the suspension link, the gate ar 
ranged at the inoutli of tiu bunk to tnki the 
atraln on the link Tin. Illustration shows 
tUo hook membvTB released nnd swung apart 

Uonschold tilllltlcs, 

BROILKK - J W TAyiA.H, Box II t. Antlgo 
uishs. Nova 8cotla, Canada In this patent 
the Invention has reference generally to broil 
era and more particularly It relates to thosi 
articles of this (lass which comprise a pair of 
extended Is'dy portions aulfably hinged to- 
gether and between whUh articles of food ar( 
held ovei the fire In order to be cooked and 
held In a mniini r that will not p. riiilt tin- 
food falling our 

CONVKRTIBIJ-; CHAIR A DrMEBs, 4(il 
tiranitc- Btrect, Manehester. N 11 nils inven 
tlon haa reference to (onAertllilo chairs and 
It haa for Its purpose th( provision of a roc-k 
lug t-lialr w-hl<-h may Is- rvadllv convert! d Into 
a cradle, a cradle m<-mhei being iioruially dls 



posed umhr th- seal of thi- chair which iiiav 
be (-ri-ctxl acisffls th- front of the chair to 
form tin- sidi roemis r for tin < radio, the sldi-s 
of the chair h-lug adjustahiv muuut--d so Ihul 
they may I-- lowc-r<-<l to a horixorital position 
to form tin head and tin font of the cradl- 
The chali Is pictured In perapeitlvc In tbi- 
aieompanylng Illustration 


ltl*<-hlu<<a and nerhanlral Dcvlrra. 

(TIKPK I‘lnrri-:("I()It -< ll Hami-min 
T l-*vh-8t‘'r S 1 3'hts Invention r--fers to 
I plot- -I -rs -inplovt-d for itrovldlng a cht-ek with 
H tiiark pi-ssed Into tin pap! i nnd r( pr--B--nt 

It provldts a prot- ( lor unangt-d t-- p- noil 


tin pi tilling Is lo iak< pin-- and to provldi- 
II single hiiiiil lever m-'ihitnlsm for r-introllliig 
the movi-ment of thi- printing parts 

AKHOI’I.WK- <■ W TlliiMI-n-ih, Kingston 
tlkla This Invention relates to flvlug m« 

( hlin-H of tin- heavier than air tyin and the 
oliji-i 1 I. i« provld- s miiehine of this i lass ; 
which tins Its propellers so arrangid that tiny ! 
not onlv drive the machlm- hut stis-r It also . 
Bv such a (onstruetlon the Inventor mlnlmtres 
the neeessitv of using movable rudders hin 



AEROPLANK 


tofore used to control tin machlm-’s com ho of j 
trawl Balancing la accomplished bv lieallng| 

gravity of the auppnrllng planes, and by the | 

manner In whP h ai- tilted with 

r.-ferv-nee to the lino of travel -tin- Impiov.d 
aeroplane ta shown In pcrais-ctlvc In the ai 
c-iimpanyUig view 

Fl/llMi MirHINE R Norwalk 

Ohio Thla Improvement relat'-s to a flying 
inarhini, and partkularlv to aeniplanea lu 
which an automatl- halaneo of the equilihrliim 
la obtained A further ohject la to provide 
a flexible c-onnectlon between the main ku|i 
porting plane and the frame, wherebv lh(- 
(-qiilllhrtum of the aeroplane la automatically 
malntalnrd 

FLT'IH BUEBBLRK TOOL -A C McKak 
lANB, 601 North Wahaateh, Colo The ob)ert 
of thla inwntlon Is to provide a fluid pressure 
tool, arranged for running tin- tool al a high 
apeed and With eeonoiny In the uae ot the 
motive agents to reduce Jar and vibration tn 
a minimum and to prevent breaking of th-- 
operatlDg part*, aapeclally when the tool la 
mnnlng without tbe drill being In plaet-. 

WINDMILL— C K CiunwoK, (114 W por- 
phyry Mt , Butte, Mont The aerampanylng 
engraving ahowa a aide elevation ot a wind- 
mill coMtracted and arranged In accordance 


objects lu vli-w- In this vase an- t-i pi-.vld- 
powi-r head for ii windmill dlapnsi d end ii 



yviNPv II t- 


Langcd as a seili-s i>r tnrliim 

nil ii)h<-rs , provldea a pnw'-i hied he- Inc .i 
iiiaxliiuim wind t-rcaaiiii siitfeii di-in'-id In 
power relation to tin wind and liiivinc, lio 
nmxlimirn of i-x|s>Hed surf.iii wlun ilKposid 
In angular iiletlou to tin wind and to pin 
vide regulating nn-ana for aoloiiinlii ellv viirv 
Ing the presBiin niidi-r o|icritln londltloo' 


Prime Illovera and Tlielp Aeceanorli-w, 

LLABTK- H I III 'I I lilllM' -H 1 Ivuiiik.-s, 
'S I haniery I, am London Lnglnnd In lliis 
pat- III th( invi-nll-m li.is f-'i lis iiiiipovi th- 
production of an - 111- I- nl tiirlilm- of slniph 
and stiong ( onstno tlon liiiving tin st->]in nos 
Elea, ejhansl openings and (oiinKlIng (hen 
«( Is so arrengid llinl tin work lo le- (Join 
liy the Htciini slnill le dl.t rl l'iit-‘ii ovei iwo 

f- ri in ( of a alngh rotor 

( lUBritEn It 1\ \ llviiiiis dIT lolin 

St, (IrK-nvIile h (' '1 In Invention In thla 

puriwuc of tin Inviiit.-r In iln piovNlnn of 
ll (urliurelir of tin ihaieili'r spi i Hi- d lor 
use lu vuporiring gesol. n- end inlilng 'dr 
then with In tin most fedirnl'li proporl Ions 
fill the most (rthhiit (oniPnalliin 


Hallways and Tlic-ir Aeiessorlea. 

It MLitoAii 'III', M’ycrii I w \\,,op, 

tnm Is a B[)ar(-i for rallroed tl-s, and It com- 
prfK( s a d-rl-i' nliPh - an le riedllv jd,i<id in 
(oislllon to grip tin top of e -ell and wliPli 


BliAKE B1 AM \M' I'l Is lil M '1 1 1 1 HI 
I'dli ,1 B Siviis-.N I'Mston I'u 7hU lin 

therefor and It has foi lls otiji - 1 lo pr-oPI- 
a fill! mill nn nde r having nn ann tiv w-d-h It 
muv Ih- ('((IK < nh nl Iv s-cnr-il to i I -hep- d oi 
(ithor 1)1 am without slipping th- fnl-riirn --v-i 
tin (lid of tin iKiiin end wlllioiil ciilitlliig 1 1n 
fill! rum memle-r 

Pertaining to lle( reallon. 
1UAVP;L1M- ItiH KINL HIIHSI. W 


|lti(i(RmH ^TOg ^\\ ^^Mnn.i(rv spi liiuil- l-l^ 






\\u illr. 1 


Fertaliilnif lo lelilrIrM. 


* '»r)'«tru< tul of Kprin^f fintMl in mm 
ratfi*w u\ tlip (*inplo\ niont of ruli' 
usual 1 tton , pruvldon h tin 


Hhli' Mud rrplHi 1 ittilo pro\i(]<8 ai 
ii(i‘ of tiiotaiUi iloDal '<|irlu^'H 
atlvilj luniiM'tid witii udjatint 
unll\ tho artlon of thf Pprln^H 

<liU((uri> to uvoid tin linakitK* o 


Rprlnpa wlun hubjictod 
auij pro; Ith a for n tlr' a 



lUl (INiuh MM- 


( oiiMl nu 1 < d 





I'OK 1 MM'Kl OK I£l’H I S 
JtKi'WN, ran' of s ^«|ulr« Mnrtford iurp'-t 

iKltrn for a rnrpil or rug H oliloni; In form 
nd 4 xgulHtiolv uuiannntM] in rompoHitlon 
naldo und mar tlu- 4'dKt tlmi- !•< nn - Inl.orMti 
bord(*r of flRuroH In a uh)t» jiroiiml and a 
[ Brnnll d<»tl4'd ilroloM «oj)arulHM thU l)ojd«r 
roni a brljtht i nutorpli < < In a vvliM* Ih Id \1 1 
rown haa patti mod anothu (aip*! oj i ut 
♦‘wlicn of thr Kitiin shMiH u Itli ‘i rnlh< r dmU 
nd bilUlant nilxod »>f»rdi i -kipmatid fiom 
hi n-ntorpiori li-\ a rolled ;^orK uiniMr in 
white Hold Thi' MtiltTiilrM W tlHltoiafo 
nd ahouiuUnK la arniutfi nn ntx of Honm rx 

Notic ' ^‘oploH of OUT of thi"»r patvniK will 
ha furnished hv thi' SrirNTinc Amtrk'an for 
tPD rents rarh pluasi stntr tho namr of tho 
patenter, title of the Invention, and date of 

(bli pap«r 











Retrospect of the Year 1911 


lor {)% minutes. lu tits sborter fllgtit, h«| ] 


liovi'Fod lor five minute* mbove a gtvea 
Hi)ot, Mr WrlRbt obtained valuable In- 
fonimtlon rolatlve to the dealgntng ot a 


Tjtbwataqr -In ' 

(OoMiaM frm paf$ M,) 


I K(‘> West to lla\auii. , ^^ith flattened Burlaoes, capable to decide whether or not a certain iubrt- 

‘‘‘> "I'l "f ““‘Mof living In tUo Btrongwt wlnda. <*at had apoiled a suit of clothae. The 

,ors. ho foil m tho son, .j,„ Ayers, numbering 3a<*Ke washed bta hand* of the matter 

o.ot l.o.irli.g on hl« mo- ' 7«i «honld l.e added the loea and aubmltted the lubricant to ^ 

CurtisM tiiBi «uoooo,leMl ('hanute. who was known as Laboratory for Tearing Materiid*. With 

NMitor, Willi Ills hlphine .vmoiims Fiither of Aviation," and also cSutfacterlstlc tlioroughneaa the Imbora-, 

uts, at Sail IfloKo. on ^,,,,1 otiior ,.tone<'r, Prof. John J. Mont- tory experimented with stotoa which; 

ms was born tinorlou s „f Santa Clara milege. Oal. The were produced by the lubricant First 

nio Curtiss .Miiatmcf- ^^110 experimenting « detertolneil whether the sUina co^ 

■so iiiaotiliioH, Hovoial ofj,,„,, ,, gn,}^, ^ large numlHw of eradicated by waahlng or only with 

‘I'PMoil (o oiii navy »n<l;,|„. woro due to r.«kleaa- “>« or not at all. 

.Hill whloh iH vor.v act i r,..,,„„rdlnosH In making exhlhl- Then It determine! her the color of 

.log 01.0 of tl.oni, Hugh 1 ),„ve olHO been accl- ‘''"‘h had suffered na the 

""'""0(1 .olios <low.,|,,,.,,^, hroakagoK of maoblneH The attempting to remove the stalna. F^lly, 

oil Ml, mo, molls, oinn acetdenta have not a»eertolned whether the ^r^h of 

'■ ■" '" all las.,, (leionnlnetl, but the pro.mrtlon of eloth fiber had been ImpalrM by the 

-ca.iM.ig oMKOlmoiitH j„e number of nille« flown la Pro^ of cleaning It rer^ to toe 

Hoalo al tbo n'lutlon,„|„„„„ u-KR than In 1010 The car- that atalnH made wdth the ubrb 

mloMird, logoi hor wllh l paHHengcra on ZT'.M T, 

irailon (.-onvlnood I 'oat L., ry fllgbtB of one hour, and the 'l’ r«"oved that toe lubricant 






T]ITSinPO«»sMknti«il to •US 

rntum <k C-. »«t B ro ad wa y. Waw.Yartfe w 
<nS V StMM* WMMsftmu toMsara 

to WO MI WI VOIM satMU snH««U0B lor tb««r . 
v«att«ao. Tradsi W arin *»» Oosrrtsbto 
rwSMoiwL Rooisa JNMMSaaa »S*slca 
ratOBHWMMVOd 

A Fro* OMMoa io to pro sWImMi {mMSM. j 
wmror nitaooatioa wlU to MWMr stna tomr 
Isrnrtoc faraltotBg oo «ta aaioMeoiSeMklMKl 
o brirt towMsttoo Of tto tovtoon^toM^ ^ 

BaB 4 .««>k oa Itooiitl stt to Otot <W <» , 
Osnia tto OMoto Motor tocoaWrtMtotoaWt 


Iloiitin's (lip over .Niagara 
thiough Iho gorge wliioli 
■ lioiidloHS ( 'ill tlHR blplatu 


pUiot's Mail} 
boon made lu 
ost daring and 
iKH'ii Miiooln 
I'hIIh and flight 
u' iiiadt' with a | 


liaa (low'll smavHNfuIlj. bun put heart lnU> , 
thoHo who believe the aeroplane has a , , 

future as a iiuoiua of public rapid transit . 

It will also umloubtedly be u«>d for the 
tegular oiurvlug of mail In the near fu- Settlin 
ture The severe teats for French mill- j„ 
tarj neioplnnea resulted In seven mn U,*. 
chines making a flight of 1N6 miles j f, 

without a stop, when carrying two men I 


the fllier, even after prolonged Intimate 
contact— In n word, that toe cloth was 
not Irretrievably spoiled 


Settling Patent Infringanieat Suits. 

In patent Infringement suits, as might 
Iw exiieeted, the Isiboratory does yeoman 
service for the court It does not con- 
strue elultus, for that Is a matter of law; 


mWN A 60.. «SI ■rMdmy, Hmt V«rk| 
I iMMli Mtot. 6M P It, WatoiiHftia. 0. 9. | 

PATENTS 


MBttN* V|OroilXRVANSaOO..WtotataBtett,IkC. 


vas H Nleiiisirt monoplane, piloted to Classified Ad?erlisem«its 


s the I'ai Is Miidi Id, I'lirls- 
■ini Circuit, Clieiilt of llilt- 
e flown siu'cessfiilU ahrond 
Ktleall.v all won h.v nioiio- 


nei was H Meu|K,rt monoplane, pilotisl l.v the result that a Judge Is 

We.unann the Amerleau aviator, who also ^^0 necessity of considering n mass 

won the In enmtional Cup race for this testimony which, to a layman In scl- 
eouulry with the same make of machine j,,ough he la* a lawyer, must 

on .luiv 1st last He made an average „ ,,o,Mdess Jumhie of cryptic phrases 

s,K.ed of hour in the mil tan ^ ptdnt 

(ontesl with a .0- .orse-,H.wer monoplane. ^ p, ^ 

mmr'Ai"lon!r r, "-mther in 

^ * *' ' * wHtthliiK gualftieei qh to be patontaWy dlf- 

’"“I" , , . , .1 ferent On liehnif of the court, the iJile 

The developrnent o toe dlrlgdhle - ^ ^ 

iH>u las i.sii (, n .(rmau.v n a pus- Aetcrmlup their soluhillty In water, acids 

sengtM-cn 1 Ing.lgblal.shlp, tho>clvv„- ^ 

ben, wliltli has made numerous slglil- , , ^ 

H. s>lng t.lps aboni the Fatherland. lun- "'.h 

i.lng, on sdiedule. with a regularity which " V-H that the one soap was no bettor 

I . t . Ffi .1 fi } *11 f I ti . than the other 


I The develoimient of toe diriglhle bal- 
' I liHiu has )<‘siilted. In (b-riuany In a pus- 
seiigei-cni I \ lag ilgid aliship, tho "Schwii- 
I ben," wlihli has made numerous slglil- 
'|H(s'lng trips aboni the Fatherland, tun- 
I iiing, on sdiedule. with a regularity which 
has strengthened the belief In the Coin- 


future of the dirlgb on 

develoi>ed a sis-ed ''t tec-hnlcal fact are by law made 


■UaiNKtft OPFORTUNITIU. 

OPSM rO& OrrnsB. Sul** na ttoaSlM l^ent 


i — m"c,„f puiclcally -Ifl miles an hour, with irsj l>'m«‘ng u,Km toe rourts A Judge must 
I'Ins Kngllsh event, ,.r \toeii accurutelv Usttisl over technical decision of the Lalio- 

'""1 !., measured eonrse In Fra'nce, the non- , . 

■n bv I.umt Conneau, diriglhle has Us-n devolors-d to a O^furntj has « tarllT. which like onr 

while Itoland O.mos ,„,,p, gn.tltvlng efllclency. and the gov 7"' 

VO laUei raies Hoth ,,p„,,lng additional Lebandys 

*d Hldilot nionoiiUines - jlp, For scouting «*•»* therefore us frwiuent In 

""" the aeroplane Is simpler and. In nmnv <"*tnmu.v as In the I nlted State.. The 

t>"; < if" t"f I WMVS. s„,H.rlor to toe Clumsy airship At «l'im«lser submits Imported 

It tl.i.s^ dins llv ng ^,^,,^,1, aeroplanes are re “•"'ntlfic examination either to 

lili.cs I lie two othei „ave droprss] In, mbs ms.n the <"• physicists In the employ of 

iislied r.siiilied I Id' - |Xui Kish troops w Itli disastrous off.s-t The '*"* C««toms .service, or else he emitloys 
lavs lespiK-ilvelv M huge Fiigllsli dirigible, the "Mav flv ’’ broke eviHtrts The (ierumn customs 

lei 4(li, nuide a new |„ f„„ „|„,p ^rawn out of Its shed, authorities call U|k,ii the Itoyal lAibora- 

i tiaders (i;{!r>o as a conseipience opinion In (Jieat tory for Testing Materials for assistance, 

bv J,:t7d feet the n-c f’rltaln Is more favorable to the aero- Li a controversv which arose tietween the 

'liiciigo, and cIlintilDg pimie Two alishlps, the 'Suchard' and customs authorities and an Importer of 

tliaii Ubj miles above the ‘•Akioti.” were constructed this mercerized cotton, the govemiiKtnt maln- 

vear In (lermanv nud America for the tallied that the fabric was dyed and 

iriv N ytwood flevv ],iirpose of cioHsiug the Atlantic. The therefore subject to a higher duty toon 

\ I'^liiiiglou with Ins fmnier Is to start from the Island of If It were undyed The Imixnrtor In- 

V mg a puKHi ngei most T,.m.riflr,. tpe latter from Atlantic slated that the cotton wma undyed HroM 

r be llevv fiom .'4i .N'elther was completed lu time to T.lchterfelde examined the fabric scicn- 

bv wav of < libngo, i„tt..i„p( „ this year, hut It Is proh- tiflcally and supported him In his con- 

I.iilliiisbisili over his|j|i,i.. (|,„t ne-^t spring lM»th will atari In tentlon. 

Uoilgeis (iiiil Uobert Ibis great attempt Mr Vnniman. after 
n flv aeioss II, e ,on 1 ,,|« exis^rience with the ••America" lu An Antencmi Apptoto f«r Bckmttte Hdp. 
i'piK 1111(1 s,iii Fiaii- ipin |,„H eimstnieted a new and larger Forelgnera, tot,, resort occasionally to 
liotli KvIiiioiH used airship from which he iM-lleves he has the Lalsiriitoiv when the queatlona at 
ml weie III ( (iiiipiinted ( ilniinated the troubles which led to Ills Issue affect (ieriuan Industry. I was told 
(, Hiving s],iie p.irts pievlous failure of an .\uierlcan Imisnter of Gorman ivflper 

(1 'Still niiempis at who hud la>en compelled, aa he thought, 

''i.Mia n. vm.Im .yioiiii to pay a hlghei duty In toe United State. 

II. u bv llic smitlieni \ D^rlj Substatice in Spsce the Iitngley tariff required. Be- 

tin- <Hu* _ .r .. 1,1* < AO, A « g-v cauMe th<* importation was an oily Oer- 

'''ni"';ome''waV';',;l'""‘™""^ and "worsell ^rchment he 

Ills loiil. was . ,„lnnf«, of are Igihoratory to tell him bow 

diameter there no ca^^he trrot^ pa,ws rould la* sclentlflcnlly dla- 



PAT«NT» FOn SALE. 

Sl&tTSa (ievjS5?*TLr£!’85!SS?tSwr!rl*.^r""' ' 






A Dark Substance in Space 


th<‘ viclnlf\ of the ntnr S Ooronie . i a m ''“y 

■ , ; 1 y.istralls tones and Worsell U.tve 

' : Ifmmd a patch of sky 25 minute, of arc I-ahor« ory to tell him bow 

';'|ln diameter where no ater can be '«^«ntlflcally dla- 

lowevi the Sootiimi, In. 1,1. ii.iii,,,,,! n “ ""•‘'I' refracting telescope Ac- from untreated , tapers. He 

fi mnv tac '. • H., . , N ...1 r to tones, who discusses toe sub- “« oxhauatlve description of the 

5tb in ihlng fim - ' I,? fimir .-r.^ -Transvaal Olmervatorv Ulrcolar »>« 

to the l•,tc^fl(• ttceaii be sushiir, dill “PP*'rent absence of stars In Jutended to appeal to the American cua- 

f.ii M.id V os 1, ,i’ 1 , s ( I '"'r to the occurrence of 1"®" authorities again. Another foreign 

Flnallv on December loth ‘be ii dsm.d nl'HoiWng medium. Intenw«H^ "•*« Wished to ascertain whether Its rtFBl 

the Hrst tr,.nu-e ...tiiientiii iiernoi.. .. . H. -it twcon US Htid distant pHits of thc unl- hydpo^ flasks met the rpqnlremento of 
He iwHsetl Fow ler at Tucson \rl/ aolghhorbood of the ^ isvllce regulntloMi govemlnc 

the latter has now progressed almost ns “"reloM In neUuIiP; ^ tn liquid and compressed gasoi. 

ovienL Itordef ot It thwe Is a ’^«'re sent to Gross LlchterfeldB. 

Drviiie vvricrbt eondiicfeti some .vo ,1 observcd to flHCtHBte TbefB It wBs found that the wrong Mria 

m iitl with « iVTmnnr^lldcr 111* V lit, "^tween II 0 and 12.2, and ®«tal had been employed, and that toe 

meuts which was invisible during tfie yesrs !»>“» reqolwmcnto had by no meatw heea 

Hawk, N. r. i^iv In tols., a i.ntc cv- jeoi. The latter fact 1. accounted ToWlIed. 

I^riraents^Te of gr^t ^est from he on the suppoaltton that the absortv Whenover any department of toe (JOfN 
fact that Mr VV right succeeded In rising in„, niedlnm was for a time hi front “**> Imperial Govonnneilt is oontroiiM 
In the teeth of a .TO mile gale and remain- of ti,o K(„r ^jtbdrawn with » todJflIeal pn^em for Kilntlon It la 

hie aloft once for 7!4 minute., and again from IL tOneludid an MA.i 


No r,." toe opimrent absence of stars in l“te»'l«' appeal to the American cua- 
llils region Is due to tho oecnrrencc of authorities again. Another foreign 

some absoiblng medium, Intenwscd be- ’^'"hed to ascertain whether Its rtSBl I 
twei'n us and distant parts of the unl- hydrogen flasks met the requirements of 
verse .Stars In the neighborhood of the 1^* German lavllce regulatlom governing 
(lurk region are enveloited In nebula*; l^®c In liquid and compressed gases. 

' while lust on the iKvrder of It thore Is a ^«*h" were sent to Gross LlcbterfoldOw 
star which has been observed to flnctnate It was found that the wrong Midi 

In magnitude between 110 and 12.2, and had been employed, and that toe 

which was invtolMe during tfie years P****® ^Ohluemcnto had by no means been 
I'llKtiOOI. The latter fact la accounted "fuWHed. 


INQUIRY COLUtlW 

RRAS tUtt ODUniM CXn»rDU.T.- t M *<H Mu) 
is m tn W m»w ^ awBM tsd M 

wrHs 1* St mm M «• stti mat mb tt>* shh ■og 
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HkScientihc American 

for 1912 


Magazine Numbers fer 1912 

JANUARY 6— 

Annual Motor Numb^ 

FEWIUARY 10- 

Sdence in Agriculture 

MARCH 16— 

Good Rcgub 

APRIL 13— 

Science in the Ideal Home 

MAY 18— 

Our Coait Defences 

JUNE 15- 

Csnse ud Cmre of Factory Waate 

JULY 13- 

Sanitation 

AUGUST 17— 

Ch«nistry in the Arts 

SEPTEMBER 14- 

Aviation 

CXrrOBER 12— 

Labw-Saving Machinery 

NOVEMBER 9- 

Inv«ition 

DECEMBER 7- 

The Panmna Canal 


Special Contributori 

T he high quality of the SdendEc American 
of 1911 be evident (rom a itudy of iti 
Int of contiibuton, coOipicuout among whom 
%w«re Preaidcnt Taft, Seaetary G. v. L Meyer, 
Admiral A.T. Mabm. the chief* of the vanout 
bureau*, and other high ranlung officer* of the 
navy; Secretary Charie* Nagel, of the Bureau of 
Gmimetce and Labor; The Hon. John Barrett, 
CHtector of the Pan-American Unkn; Commit- 
lioaer of Navigatioa E.T. Gutmbetlaku ex-Chief 
Foreater Gifioid Piaebot; Director F. H. Newefi 
of the Reda m at i on Sennoe; Judge Jitcbon C 
CSonenti, Chaiman of the btentate Commerce 
Coenmainon ; Dr. J. A. Holme*, Director of the 
Bureau of h^hne*; ProfeNorlra Reraaen, Pten- 
dentof JkdmiHopUwUtthranity; W. J.Sp3- 
man, and odier nmiibeff of the ttaS of the De- 
paittneot of Agnculhae; Rdieit Kennedy 
Duncan. S. A. IVffilcM. H. N. fluamU H. W. 
Wdfcer, Moyer S. Fleidher, E. L. Thom<£ke. 
T. C Martin, and W. C. Brown, Preaident of 
dw New York Cetriral Railway CoogMny. 

The lilt of contiftnitor* for 1912 will be 
equally dndMuvIied. It wifl include the major- 
ity of the naatwaabonre menlioiiad. together wtdi 
cgfaan td high authority in tfw variou* field* 1^^ 
w9 bn during the year. The Scientific 

Amaiicaa wifi ooad^ to follow db*e|y ki 
avowed policy, a* rtatad at the head of it* E*b- 
taridCdhitiiaa: "Tlie fwtpom pl tbi* Joumalii 
Mcoid noearatdy* d>nply, and iuleNrtingly, 
fb# we^* nrogpen ia aeieati&c IbmwI^^ 

' iMWltHl vfli w t i tniiiwnti" 


/It the close of last year, under the caption of The 
Greater “Scientific American, ” the publishers an- 
t./ nounced that the scope of the paper would be 
extended; that a series of mid-month numbers of greatly 
enlarged size, contained in a colored cover, would be 
issued, the contents being devoted to some special subject 
of national importance. We also announced that there 
would be a series of articles written by specialists in their 
several departments, and that these new features would be 
accompanied by a general improvement in the typography 
and make-up of the paper. 

The fifty-two issues of the past year speak for them- 
selves ; and their favorable reception by our subscribers and 
the general reading public encourages the publishers to 
continue the saune policy, on even more progressive lines, 
throughout the year 1912. 


The Bn>ad Scope of the Paper 

T he Mibject* dealt wkh in 1 9 1 2 wtU come 
under the head* of civj, mechanical and elec- 
trical engineermg ; naval and mibtary ; the mer- 
chant marine ; the mletnal cond>u«tion motor ; 
chemotry widi special attention to electro-chemi*- 
try and electro-metalliirgy ; science as appbed to 
the mdustties; science m agnciiiturc. There 
w3l be the usual amount of space devoted to 
btognphy, astronomy, scientific abstracts from 
ciorent periodicab and archaeology. Under the 
subject of inventiocis, particuiar attention will be 
given to the leading inventions and to patent 
practice, with a reference to notable cases, and 
there will be the usual run of inventors' notes. 
The popular " Workshop" and " Laboratory" 
departments wffi make their regular appearance. 

The Panama Canal Number 

T he great popularity of our recent Naval 
Nund>er, which was immediately recognized 
as a bitichura on the navy of unusual authority 
and nfonurtiDn, ha* decided the publishefs to 
prepare a liiniar number in December, 1912, on 
the Panama Canal. The oiatenal for thu issue 
wffl be gathered by our Eldilor-in-Chief, Mr. J. 
Beniard Walker, who will spend some rime at 
Panama hir the purpose of making a personal 
napertsnn bf ihia stupendous work, and securing 
die neces s ar y pUna, photograph* and data. 
The number wffl contain a complete account of 
. the hirtoty, oanstniotiQn. operabon, military 
defa nsra . md oo mm ar cia l and naval value to the 
Uidted State* of dii* great natkmal uadertaldng. 


Science in the Industries 

A n important feature of the 1 9 1 2 program 
L will be a senes of articfcs by Mr Waldc- 
mar Kaempffert. Managing Editor of the 
Saentific American, in which he will sketch the 
scientific basis of Germany’s remarkable com- 
mercial success — the object of this senes being 
to offer for the consideration of the Amencan 
business man certain well-proved methods for 
increasing the physical efficiency of the workman 
and the amount and quality of his output. Two 
of the articles will deal with German educabon — 
“The German Commercial High School”, which 
turns out captains of mdustry, and "The German 
VocaUonal School”, which turns out soldiers of 
industry. The senes will also include the lollow- 
ing arbcles on the relahon of science to industry : 
"The Royal Laboratory for Testing Matcnals at 
Gross Lichterfelde” (published m this issue), 
“'{he Utilization of Waste Materials'’, “The 
German Technological Museum at Munich’' (the 
remarkable technological museum in which the 
visitor is allowed to manipulate, through a crank 
or other means, tm operative apparatus), " The 
Workingman as a Human Machine ", “The 
State and the German Laborer”, “City Govern- 
ment a* a Saence”, and lastly, "The Commer- 
cial Utilization of Scienbfic Discoveries” — a 
summing up of impressions gleaned from a 
dozen factories, workshop* and cities. These 
articles will be based upon the facts and im- 
preasions gathered by the author during a 
recent extensive tour of Gemumy, made for this 
express purpose. 
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JUST PUBLISHED 


The Scientific American 
Cyclopedia of Formulas 

The Most Comrhit and AtdioriUiHve Book of Recapis Pabluhed 

PuilTBMedooth.Twany.Kiahd.EJibo.cf 
■ 7 U ScHM.k iWtcu Cyclopwh. of Rooiob, NctwobdChtariM' 

^JUed by AUSESCT A. HOPKINS, <i»«> EJUof of tlwSiiioMifaAoieneMi 

'HIS M practically a new book and hai called for 
the work of a corpi of tpecialutt for more than 
Iwo years. Over 15,000 of the most useful formulas 
and processes, carefully selected from a collection of 
riy 150,000, are contained in this most valuable 
volume, nearW every branch of the useful arts being 
represented. Never oefore has such a large collection of 
eally valuable formulas, useful to everyone, been offered 
to the public. The formulas are classified and arranged 
into chapters containing related subjects, while a complete 
index, made by professioaal hbranans, renders it easy to 
find any formula desired. 

“As Indispentable a« a Dictionary and More Useful” 


Following fs a Lfsf ef Iht Chapitn; I Accidn 
III Alloyt *nd Amalguu. IV Art and Artuu' Mattrtiali V. Bevera^ ; Non-Alcoholic 
and Alcoholic VI. CiMnnng, BlMclung, Renovating and Protectug Vll Cemento. Cluet. 
Pallet and Mucilaget. VIII Colonng o( MeUlt, Bronzino, etc Ia. Dyeing. X Electio. 
metallurgy and Coatmg of Mctali. XI Clan XII. Hut Treatment of Metalt. XIII. 
Houiehold Formulat. XIV. Ice Geain and Confectiooery. XV. InaectKidet, Ezlermina- 
tion of Vamin. XVI. Lapidary Art, Bone, Ivory, etc. XVII. Lecher XVIII Lubti- 
cantt XIX. Pamu, Varnithet, etc XX Photography. XXI Preaerving, Canning, 
Pickhng, etc XXII Rubber, Gutta-Percha and Celluloid XXIII Soapt and Candlet 

XXIV Soldering XXV Toilet Preparitioni. including Perfumery XXVI Water- 
proofing and Fireproofing XXVII Wrttmg Malenal. Send lot detailed liluitrated ptoapeclui. 

Octavo (fl’Jx 8?4 IbcKm), 1077 Pagea, 200 DHtutratloBa 
Price, in Cloth, $5.00, Net Half Morocco, $5.60, Net, Poatpaid 

MUNN & CO., Inc., T^ublishera, 361 Broadway, New York Gty 


Lifelong Dividends for a Few Dollars Now 


Maiden’s 


Inspiration 


John Wanamaker 

hai Jiul wrillen Dr MarJen; ^^1 
" Had I seen tach a book at ' Pathing 1 

to the Front ’ whmn ! firtt ttartad towanU 
ntreantiU fife, / thotrU — if it had boon 
leceaaory*— grone at Imrut without one meo/ 
a day to taot tnoagh money to havm 
bought the book." J 

John Wanamaker. 


"^HESE power-giving books by Orison Swett Marden show how "big" 
A men do things; how they dig out a foothold in the busmess world ; how 
they establish their credit, make opportunities, increase their ahilibes, double 
their means, widen their influence and achieve their aim -- in fact, how, in 
spite of every obstacle, they succeed in life. 


liundredsol volumt 
^h«e bouki h.i 


TKe*e booki have bren read and recc 
mmeW by »uch mrn a« Andrew Came 
Theodore Rooirvell, John Burroiigha i 
Judge Ben Linchey 


With Dr. Marden'i lalett book, “Self Inveitment." the 
I .atden Inipirational Library n complete. Each one ol the 
twelve volumet i« complete in itielf 

Tka book titUt are. Self lavartiMig! The OptiinUtK Lilo; 
Tke Toug Mas Eatcnag Buiaeu; Secret of AckiovoaMal; 
Getbag On; Pulnag to Iko Front; Bo Good to ToarMlf, He 
Can WU TUskt Ho Cm . Paact, Powor and Plenty ; Tke Mir- 
acle of Rlfki Tbnngkt ; Riamg n tke WetU ; Every Men a King. 

No Red-Blooded Man But Will 
Respond to Such Chapters as These 

Wanted - A Man Promoboa -hUaldi, 

Rich WaWMo^” lcII.i|iLJr^ih.Tii.« 

Er:r.T«ic 

TNm Bore Lazier OStf Men's Bram$ 

ReapoMiaktire and Power Wful U the Matter With Your 

Loek.Onftoabty, Ltttiatire Hc^P? 

^khuMBO detIt i. BMMd On 

Facte no CoocDon Sunae DoAm and D«Da$. 

Be Brief laA Gatnof Aiont 

HaUt The Servant or the UWul O^upateon 

CowlT-SeU-CWrol IWm 

AH<>m.ctMrOw. TheRJCa dike Greet 


« toaptratKMkal Ltbtm • 


I j.“ry!Tn‘ r2”h.trt»2'oTrMl I i 
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almost sure to axk Oronn LIchterMds for 
advice. Thiw, for the Royal Powder 
WoikB of Spaudau, ajiecificatkins were 
formulatwl for the luaiiufucture of uiu- 
fhhiu and c.\ Under oil, machine greaaea, 
liuHeed oil. turpentine oil aud-wegetabls 
(iIIh For the Mlntater of Public Works 
a ncleutiflc teat for distinguishing natural 
from artificial asphalt was worked o«t,l 
and a atndy made of the thermal con- 
duethlty of i ef factory building materials. 
tVhen the Imperial Printing Office declr'ed 
111 Improve the quality of Oerimin poat 
ciirda. OioHa I.lchterfelde made a study 
of exiatlng cardtMiards and papers and 
piactically invented a new comiKWitlon 
which would anawer model n commercial 
rcqulrcinenta. Hand In hand with the 
\ulllerv Testing roiumisslon, testa were 
made with copper cylinders for measuring 
gua pressures Hven the (ieiiimii colonies 
consult the Ijilioratory, for tlie German 
governor lii Togo and Knnierun suhmitted 
VfrlcHii vvimkIm for comiiarisou with North 
and .Routh Aiiieriean woisls, with the re- 
sult that in the near future Oerman.v will 
probahly draw- uism her African supplies 
The Institution at Gross Lichterfelde 
lias n history that evtends hack to the 
experiments made hy I>r. A Woehler, an 
engineer who, in IStVl, constructed the 
first renllv scientific testing appamtua 
employed in Germany Rut tile retnark- 
ahle place which the Institution has won 
In German industrial life and Its world- 
wide retiufathm is due almost entirely to 
Its Rreaent head, (Jehelmer Otierrcgler- 
uugsrat. Prof A Moartens When he was 
appointed to fill the director's chair in 
1884 the entire sclent Iflc stuff of the 
iiiechunlcal-U'chnlcal department consist- 
ed of only three men. uial Uie apparatus 
of two tostliig niaclilnes What the de- 
velopment of tho l-alMiratory has tieen 
since then mav be Judged from the higlily 
varied character of the work here emt- 
. lined That astonishing development 

I would hurdlv have lHM>n isisslble had not 
Manrlens himself devised a very large 
part of the ex|>erlmental apparatus which 
constitutes the oiulpiuciit of the Koenlg- 
Ilchee Materlal-Pruefungsamt * 

Methods of Dost Extraction on 
Cotton-carding Engines I 

(Convludei from pope KVL) 
atr trunk , this ni>erture Is closed when 
stripping Is notjtn oiverathm at that ma- 
chine The draught is thus concentrated 
on one machine onlv The a[>ertnre Is 
autoniatically o|H>ned hv the receiver It- 
self as it n-aches the machine to lie ] 
I stripiied The appliance is propelled by 
I hand to any part deslied by the work 
iiuin On arriving at a given machine, I 
tho fuunel-reei'lvei Is hrought lmme<llntely 
I over the cnrd-cv Under, cliisi- hv the llm- , 
where the dust Is generated hv the strip- ' 

' plng-liriish, and the Indraught collects the I 
. dust liefore it can diffuse j 

Ry a third method (Fig .'ll of dust ox- « 
traction a vertical tutie Is provided over • 
each curdlng-engine, this (ulie iiclng con- 
. nectod with a casing or "hood," which Is 
, lowered to cover tho sti Ipplug-hrush when . 

ofieratliig. A sliding shutter is flttevl In ,1 
. the vertical tula* This is ojKmeil when 
; ready for stripping, all other shutters 
( tielng then closed Thus the exhaust 
- from the fail Is conccntratisl on one 
• “eaid" only When stripping is completed 
the luMid Is raised in the vertical tutm J 
I A fourth method (Fig. (S) has pljs-s ■ 
deiH'iidlng fioiii horizontal trunks follow- 1 
lug the lines of Cards, hut lu each pl|>e ^ 
is a patent valve, formed whore the pipe ! 
can lie flexed When the pipe Is vertical 
the Interior is fully oisui; when flexed 
as far as possible, tho ais'rture Is closed 
Hence in all tuls-s lient. so as to tie out ( 
of the way of the w’orkers, the valves . 
arc ailtoniatleallv closed To oiierate this 
I dust-extractor an ahiminlutu cover la pro- 
jvlded for each strlpplng-hmsh. The out- 
ilet pliie of the cover fits Into the duwn- 
|plpe Just mentioned, so that when the - 
ifan Is startevl the dust Is drawn off as ] 
I strlpittng iiroceeils The power rtsiolred I 
I for an average mill is estimated at alaiut 
I one horsp-fsiw-er I 

li The method now descrllied (Fig 7) j 
1 1 works on a imrlable principle, The I 
I strtpplng-hrush is Incloaed in a hood 
I which has a flexlWe-tnbe connection with , 
the dust-extractor This oomprlaea a ! 
imrtable chamber built on an angla-lson | 
frame, braced with tie-roda and bolte, I 
and having a wooden top and baae. The * 
ICoatkUtt m ttm m.) > 
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BARNES’ Foot Powor 
MACHINERY tSSH 

•How lower bsle oe join end aiiw 
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•cat oa trial if deitrad Catalog fim. ^ 

W. F. k mo. BARNES CO. ff' 
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CUMB A POLE IN SAFETY 
Wim IBESB "RED DEvn. CUMBERS" 

•MUTH dfc MEMENWAY CO. 
in fauuBken Sweet fICW YORK. N. Y. a 
Toit mow WR -as ptvir taAM cpTTot»l.j 

I EYEGLASS SCREWDRIVER | 


UeBlfBM and Bom pndkal operiaaM k 

the coartnictioo of up-to-date wirhkwy. Let ne 
etumele on your reonaaDenttwakaaleMeBkgaBy 
obligetion to you. latemaw by appoklaMnL 
WELLS k SOULIS, CwmMw MeAwtel Uatomm 
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Modek & Experifflental Work 

C-V. BAILLARD CO.. 24 Frankfort St.R.T. 



Patented Artkl** and M«tel SpeckltiM 

MANUFACTURED BY CONTRACT 
MeiwAisDiee. Metal StMeiew mi Semr HedhleeWerk 

.H. CARSTENS MFC. CO., 


MMwfeeturm of Metal Speeukita, Stmpngt, Die. 
aadTook. Tkrty Power Pranee at yoor eefyice. 


Hoeft & Company, h 
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Storm of U$flhd Inventioiu 


Sixteen "ttue ttone*,” itonei of human 
profteai aa shown in man's making of 
the match, the stove, and other inven- 
tiom whU^ are most useful to man in 
his dally Ufe, told to stir and hold the 
Interest of the young reader. 
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FACTORY SUPERINTEND 
ENT WANTED 

Faotory guporlntondont, with execu- 
tive ability, wanted by old establish- 
ed concern, employing 150 hands, 
making mesMuring instruments ud 
automatie device*. Must be able to 
su^rvtao the economical production, 
flniabtug and aseembling of a eonaid- 
erabte variety of small and large tech- 
nical articles. State expmence in 
detail suid salary desired, in writing 
only. Address letter to H. Milker 
and mark peraonal. O. J Tagliabue 
Mfg. Co„ 396 Broadway, N. Y. 

l" ” ^ ~ Tear PATOi 

Incorpar ate ^ iK 



I and dust-bug When Btrlwlng. the fun T T J n 

J 1» operated by tmnds mnrUng from the X JL v) W' Q- 1 O U. 

- eardlng-uiaohlne to grooved pulleys on 

J the ends of the fun-shaft, these pulleys M 

. Bvalliug for right- or left-hMd cards A ■ '1"^ 

I The stripping of u card having been coui- I 

: pleted, the brush and casing are placed / ggg 

> In brackets on the top of the chamber, and A J^uJL 

- the next card is slinllurly treated. 

Most of these dust-extractors perform 
another iuiiiortaut function They iiia> 
be used as ventilators of rooms gener 
ally, apart from the removal of dust 
from carding-engliiee. The stripping 
process Is performed four times each day, 
and occupies 40 to 60 mlnutea. In the 
I Intervals between these oiierations 
■ of the apertures of the dust-extractors, 

I may he opened In any part of the room 
Impure air may thus be drawn from 
' twenty or more localltiee at the same 
'' moment by moderate exhaust currents, 
and without draughts playing on the 
workera The Improved condition of the 
air from the use of these widoly-dlstrlb- 
I nted exlta will lie readily appreciated. 

With the installation of dust-extract- 
ora In the card-rooms of cotton mills, the y 

health and working efficiency of ttie o|)er- \ 

stives concerned will l>e coiiNldt-ralily Ini- 
proved Likewise the material prodnoed, 
fn the shape of finished yam. being free t 

from gpecks of dust, will be very me- 
terially enhanced In its market value 

T«leidumai in Great Ikitain 

O N Deccmlier Slst, 191 1, tlie telephone 
service of the I'nlted Kingdom will 

isaumie. like the telegraph service of that “Creatinu Airmen” is thi 

country, a government monaimly . . 

The hiKtory of Brltlnh teWplwn^H l» , f i ^ i 

reviewed in a recent report of Consul adventure .md pc 

Unfua Fleming, stationed at Kdlnliurgh 

An act of imi gave to tlie Postmaster TT 

Oeueral the monopoly of ofieratlng tele- 1^ /■ M m M 

graphs, and in 1S>I0, as a result of ttw I ■ . ■ 

case of the Attorney General vs the JL. ▼ B B 

Edison Telephone Comiiauy, it w'as de- 
cided that teleiilioiiee were Included in 15 ^ a COPY Edited 

the iirovisiona of this act. However, tlie 

government. Instead of buying up the McClure Publicaiions, Incorporati 
twtents and taking the telephone service 

into Its own liands, grantetl licenses to — 

the existing telephone companies At — 

first the companies were restricted In it— 

tlielr operations to limited areas, imt 1 y i-.-ay ;; 

from IHM onward the licenses were ap | l| 

plloable over the entire kingdom This I 1^ 

led to the organisation of large t-om U VjJ jU<&k 

(laiiies, and by 1892 practically all the B y 

imalness was tu the hands of the Na- 
tloual Teleiilione Con-iainy, Ltd In 1 k«0 

the government took over the oiieratlon fik 

of all the trunk lines comiectlng one I 

town with another, imylng the coiujmnv | 
upwards of f2.235l.72H. The latter lias 

since continued to operate the local ( — 

lines, but will transfer all Its liusliiesM \ IB • j 

to the postoffloc at the end of the pn*»- ■■ r 1 1 

S ent year. ^ ^ ^ 

8 There are approximately 044,000 tele __ _ 

V’hones In the I'ntted Kingdom, but it is ' «1| 

^ estimated that If tlie system were uw-ii ijySfejRC \ II II 

i In the same ratio to population as In IW w^ovl) I 

the Vnited 8tRt«>8. the number would is- f 

g nearly 8,000,000. .Tudglng from the his- 1 tOr yOUF ] 

tory of the telegraph service. It is ex- g00 ( 

“ pected that the tlansfer of the telephones , e 0/ 

to the govoniment will result In a great Bl lUjJQ^a Of 

I extension of the system. prices tha 

A Fiber Eipoeltlan in Java t* the 


Like to Be the 


AIR- ® -MAN 


# 


“Creating Airmen” is the most comprehensive popular .irticlc to 
date on the progress of aviation At the same time it is a stirring 
talc of adventure .md personal incident It is in the Jaiiuarj 

MCCLURE’S 

15c A C OPY Edited by S. S. McClure #1 a \ i \k 

McClure Publications, Incorporated McClure Building New'^t’oik 
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j^fiber-w^rklug macUloery has bean 
held at j^eraliaya, Java, during the 
past summer, in connection with the 
Fiber Congress of the East Indlea, which 
otianed July 3rd. Dutch, Ocruian. and 
British machinery was represented, made 
by Kmpp, Beuiseta, Berand IJeliescber. 
l«ee A Co., and Oldham. All the fiber 
plants of Java, and many from the 
PhUlppluM, Siam, etie., including slsul. 
agll, pineapple fiber, banana fiber, coco- 
nut fiber, Java cotton, kapok, and others, 
were exhltdt^. One exhibit showed tlie 
natlvea of Java working kapok and cot- 
ton from the very flrat stage it prepur 
lag the fiber to the finishing of the 
yroven cloth. 

Kapok is the silky fiber snrronndtpg 
the seeds of the silk-cotton ^ee fCciha 
geMtoftdra). one of the noblest trees of 
the tropics. It Is extmutvely need in 
stafitng mattretses, and also In filling 
lUepreeerren, for which latter nee it is 
esiiedglly valnable, os it will kupport a 
greater weight hi water than any oUier 
spl^etance naMl fi>r this purpose. A mass 
dt Iffeaaelt topd>t, WilU anpport Ihlrty-ats 


Before ® 
Subscribing 

for your periodicals, you should V*' ' ’ 
see our Catalog, containing a 
list of 3000 magazines and club offers, at 
prices that will surprise you. 

It is the handsomest and most complete Magazine 
Guide ever published, filled with all the latest and best 
club offers at rates, lowei than you think possible. 
YOU cannot afford to be without it In ordennK vuur 
magazines, be sure yon use a HANSON catalog 
Accept no substitute The name HANSON .stands 
for promptness and reliability in the magazine field. 
It is so accepted by all leading publishers. 

THIS CATALOG FOR 1912 is FREE lor Ihe askinq. 11 wiU 

SAVE YOU MONEY 


J. ML HANSON MAGAZINE AGENCY 

140 Hanson Block, Lexington, Ky. 

nix W THIS COUPON AND MAIL TO us 

J. MU HANSON. Lexlneton. Ky. p n - | 

(1**KIK1W| II 

MMf IM FMi of txpooot fo mo, thio Catalog for 19 12 N 






CURRENT 

I ^ITERA-A 

[TURESiT 

Sweeps the whole field of the activities and ^ ' 

B thought of the American Politics; Inter- • 

^ I national Affairs; The Men of the Hour: Pro- ^ 
gress in Science and Invention; The Relinous 
1 and Ethical Problems of the Day; The News 
of the Artistic and Literary World; The 
Best Plays of the Season; The Great Questions 
of Finance and industry; The World’s Achieve- 
ments in every field. Universal in outlook, 
impartial in presentation, it mirrors the world’s 
news month by month. Edwin Markham says 
that Current Literature is a “sort of peep-hote. 

, into the whole drama of human affairs." Pro- i 
i| fuselv illustrated with Cartoons and Photo- W 
^ graphs. The most complete, the best balanced, | , 

^ ime most informative magazine published. No 
W matter how many magazines you may take, you 

need Current Literature. If you take only one /aHi 
magazine. Current Literature should be that one. /jwBX 
UpP $3.00 a vtca — 25 cent* a oopi^ qHSHBBM 


Carrent Llttntur* 
CoMDOpolitUI 
Oood Ho«MkMpin| 


$ 3.75 $ 4.05 

R«g Pr $6 so Wom»i»’. Ho«m Comp’n J Pfjfces 
All tSrM for Cnirent Literature S All three for 

$ 3.95 $ 5.40 

(UcPr$6S0 (new) J Reg Pr $7.50 

at th. prIoOT of all tb. iMdloe Mriodleal. and •horrinc how 


|l CURREWT UTERAnme MAGAZUfE. 140 WESTSStli STMET.tSww dtp. 



would build you 

T he physician who advises Saiialo«en acts with codiciBiKe, aad > 

watches with confidence for results, because he is deafing with ^noukieimenii of fMoo- 
structave power — because he has seen thne tlemetOs d» their tpknAl vphutUhfg 

The physician who advises Sanatogen aho has behind hini the written and cii wri nw t t 
of 15,000 other practicing phifekkms who testih' to the vital fcsoe, the iiinirisIMigi 
renewing action of this remarkabk food tonk. 

Saaatogen is sdence'i logical answer to the ca£ of the oewe A the answer t« 
the hunger cry of impoverished conditions, hosvever these conditMltafBtty fiave been 


brought about, by fret, 31n^ stress of work, domestic, bitriness or awARanctaa niij aMwrith 
distressing results in sleep, in appetite, m “ bbes,” in outlook on file. f . 

Sanatogen meets the needt behind this debiliti£oii. k fud*, wbuMii fevitafizea 
nerves and tissues — encouraging brain and body to develop new power. 

Kou may wit^ fed the conmleaoe bestowed by so manylhainaDdfiMnef aelwire.aad 
echoed eothuisaiticaOy by to many othd thousands of die wolhf i (aiBOttitaen'tad woiMn. 

HWrf FOR 4 FREE COPY OF "OVH MERKfiS OF TOWCAROfP" 


Ssinssta«en is sold in thosM aiaoet •1.00»9t4K>, taS4H> 

THE 


The world makes way 
for the man who knows ^ 


In this age of efficiency you can't guest, or suppose or think a thing »4^t 
— you must know. The man who does know is the man who it ittaiked for - 

success — he is the man the good job seeks — he is the man who gctt die money — 

he is paid for what he knows — not for what he does. ^ 

The American School of Correspondence (xiblishes sixteen Cyclopedias, comprising ninety-eight cooqilete volumet, j 
covering completely the fields of Engineering, Business and Law. Tl^ great library is espei^ly adapted for the ■ 

use of the busy business man — the expert or professional man—the student or clerk, because it contains in condoised I 

and quickly accessible form just the information he wants, when he wants it. 9 

What these Cyclopedias are: The** great Cyclopedias are not collections of theories, but complete reviews of the »e*u«l, 9 

tried and tested experiences of the greatest engineers, business men, and law experts in the world. The books are not dictiowries of dis* 1 

jointed facts — not dry technical works, but clear and simple explanations of every phue and every branch of iEngTnMrfl|$f> Business ® ^ 

and Law. They are books that every man needs in his bbrary — boob that w3l acreaae your salary by mcieeriiif youf knwJedss. i 

Reference value guaranteed by the fact that the boob are conyiled from the text boob uaed in thecorreapoudenci^oiiQ^of Ae 
American School ot Correspondence. These practical lessons are arranged for quick reference, and the aew Cross mde* enable* you to turn to auy *« 
We prove their value to you by sending the set you lelect on appeal If tbe boob are not all we rlrim them to be— and-^^nore^ 
could afford to uke this chance ? | 

^ chance for you ^ lose — no deposit required-^d tfBOiportBtkm to advance — nothing to pay unless the boob are jUat wlwt you Wtatt. 

ANOTHER GREAT FREE OFFER 

> 

10 ElMno«<in*, B<ism« »nd L»w qiucldy .od •«w»wly 

Rtinfmtor-/f reitl zsg getAiaa tg tsamina th^ bookf-raa mill meoty to vwwfaj thmm. Mail j-nTm nttif «*«• ' f ' ™ 

rfffilto Wild XAf isshf isfsL^jiss. j Cm 




COMPLETE LIBRARY OF ENGINEERING . BUSINESS LAW 


ArdiiUckare. C«rp«fi»t7 and BulldUtc 10 toU 24 BO TmUmULv • J .Trr " I 

— ,. . : . ; ; IS: !1S S sl J 

QssLi ^tFJ^^sKsxi jtsadisisssnisisadihtiBakttssassiiaaLitt PW«a*»n-ck,«ote^w»i.«i»«<twsi) j 

ihoMUpon W. II wnd rw rtw c«npl«. frag ehart,. Y«i on ko^ih. boob, wnk udmalMlllina^ hiMn. W. wifldosfl Ui M I. iWra t. M 1 
tttsf 1. *>. coup.. b« wr. .nd moiilon the CycIovS* wuMd. . 
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